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This document sets out Polytechnique Montréal’s strategic directions and action priorities in the area of research. 
Reviewed and readjusted regularly, the Plan specifically meets the requirements of the Canada Research Chairs (CRC) 
Program, federal and provincial granting agencies, and the Canada Foundation for Innovation (CFI). The Plan draws on 
the orientations of the Strategic Research and Innovation Plan,  originally adopted for the 2011 to 2017 period, and 
which is currently being reviewed under the new Strategic Institutional Plan for the 2018- 2023 period. 
 

1. INTRODUCTION 

Polytechnique’s mission consists of: i) educating engineers and top-level scientists to meet the challenges of an evolving 
world and equipping them to become key agents of change; ii) conducting research that addresses major societal issues; 
iii) influencing its intellectual, economic and social environment. Since its founding in 1873, Polytechnique has educated 
more than 50 000 engineers, scientists and researchers. As such, it has contributed to major discoveries, and to the 
development of many technologies in every sphere of engineering. 
 

2. RESEARCH PHILOSOPHY AND SPHERES OF EXCELLENCE 

In order to have a measurable impact on 21st-century society by training highly qualified people, as well as by 
conducting, disseminating and promoting innovative research and development work, Polytechnique focuses on i) 
training researchers and innovators, who become world-class progress-drivers  able to transfer their knowledge to 
society; ii) carrying out innovative studies with major impacts on society; iii) cultivating visionary strategic partnerships; 
iv) strengthening Polytechnique’s engagement and leadership within its geographic and intellectual communities. 
Polytechnique’s objectives, action plans and criteria for measuring research success are detailed in our 2011-2017 
Strategic Research and Innovation Plan, wherein our research is organized into six spheres of excellence. 

Polytechnique conducts research activities in three sector-based spheres of excellence in highly competitive fields with 
strategic importance for Montréal and Québec: i) aerospace and transportation; ii) multimedia, information 
technologies and telecommunications; and iii) life sciences and engineering. They are supported by a well-structured 
sector-based environment and by the local presence of major enterprises, numerous small and medium-sized 
enterprises (SMEs), and research consortiums. Polytechnique also has major strengths in three theme-based spheres of 
excellence corresponding to transversal and often enabling technologies: i) leading-edge materials and 
nanotechnologies; ii) systems science and engineering; and iii) energy, environment and sustainable development.  

 Research institutes, 
centres and groups 

Canada Research 
Chairs (CRC) 

Other 
Research 

Chairs  

Number of CFI-
Qc-partnership 

projects 

Total value Polytechnique’s 
share 

Aerospace and 
Transportation 

7 2 3 10 $ 26 715 887 $ 13 255 871 

Multimedia-IT-
Telecoms 

14 2 2 22 $ 88 363 939  $ 52 008 446  

Life Sciences-
engineering 

4 4 2 28 $ 93 610 212  $ 67 591 953  

Leading-Edge 
Materials and 
nanotechnology 

9 4 4 37 $ 143 450 023  $ 82 788 554  

Systems Science 
and Engineering 

11 4 
6 (including 
one CERC) 

23 
$ 51 366 180  

 
$ 49 310 620 

Energy-Env-
Sustainable dvt  

15 4 5 11 $ 21 466 461  $ 16 977 166  

TOTAL 60 20 (+ 5 under 
review) 

22 (including 
1 CERC) 

131 $ 424 972 702  $ 281 932 610  
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3. ORGANIZATION OF RESEARCH 

3.1 Research institutes, centres and groups 

At Polytechnique, our researchers are organized into major research institutes, centres and groups that are equipped 
with cutting-edge technological infrastructure, a diversified range of equipment, and highly specialized human 
resources.  

Spheres of 
Excellence 

Names of main research units 

Aerospace and 
Transportation 

 Institute of Innovation and Design in Aerospace of Polytechnique (IICAP) 

 Centre for Interuniversity Studies on structures under extreme loads (CEISCE)* 

 Interuniversity Research Centre on Enterprise Networks, Logistics and Transportation (CIRRELT)*  

 Road Safety Research Network (RRSR)* 

 Product Development and Manufacturing Research Group (GRDFP) 

 Mechanical Components Analysis Group (GACM) 

 Green Aviation Research and Development Network (GARDN) 

Multimedia, 
Information 
Technologies and 
Telecommunications 

 Transdisciplinary Institute of Quantum Information (INTRIQ)*  

 Advanced Research Centre in Microwaves and Space Electronics (POLY-GRAMES) 

 Centre for Systems, Technologies and Applications for Radiofrequency and Communications (STAR@com)*  

 Computer Research Institute of Montréal (CRIM)*  

 Centre for Optics, Photonics and Lasers (COPL)* 

 Québec Microelectronics Strategic Cluster (RESMIQ)* 

 Centre Studying Distributed Intelligent Shared Environments  (REPARTI)*  

 Computational Engineering Research Group (GRMIAO) 

 Microelectronics and Microsystems Research Group (GR2M) 

 Mobile computing and networking research group (GRIM)  

 Software Engineering Research Group (PolyMORSE)   

 Quebec Research Network on Neuroscience and Artificial Intelligence (UNIQUE)*  

 SQUIRREL – Pattern Trace Identification, Detection, and Enhancement in Java Team 

Life Sciences and 
Engineering 

 TransMedTech Institute (iTMT)* 

 Institute for Biomedical Engineering 

 Biomedical Science and Technologies Research Centre (GRSTB)*  

 Biomechanics and Biomaterials Research Group (GRBB)  

Leading-Edge 
Materials and 
Nanotechnologies 

 Centre for Applied Research on Polymers and Composites (CREPEC)*  

 Concrete Infrastructure Research Centre (CRIB)* 

 Aluminium Research Centre (REGAL)* 

 Centre for Characterization and Microscopy of Materials (CM2) 

 Centre for Research in Computational Thermochemistry (CRCT) 

 Quebec Advanced Materials Research Cluster (RQMP)* 

 Green Surface Engineering for Advanced Manufacturing Network (Green-SEAM)* 

 Green Electronics Network (GreEN)* 

 Thin-Film Physics and Technology Research Group (GCM)* 

Systems Science and 
Engineering 

 Institute for Data Valorization (IVADO)* 

 Interuniversity Research Centre on Enterprise Networks, Logistics and Transportation (CIRRELT)*  

 Centre for Interuniversity Research and Analysis on Organizations (CIRANO)*  

 Calcul Québec* 

 Risk and Performance Centre 

 Interuniversity Research Centre on Science and Technology (CIRST)* 

 Research Group in Decision Analysis (GÉRAD)* 

 Nuclear Analysis Group (GAN) 

 Structural Engineering Research group (GRS) 

 Research Group in Technology Management and Globalisation (GMT) 
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 Partnership for the Organization of Innovation and New Technologies  (4POINT0)* 

Energy, 
Environment and 
Sustainable 
Development 

 Research Institute on Mines and the Environment (RIME) UQAT-Polytechnique 

 EDDEC Institute - Environment, Sustainable Development and Circular Economy* 

 Trottier Energy Institute (IET)* 

 Canadian International Resources and Development Institute (CIRDI)* 

 International Reference Centre for the Life Cycle of Products, Processes and Services (CIRAIG)* 

 Research, Development and Validation Centre for Water-Treatment Technologies and Processes (CREDEAU)*  

 Interdisciplinary Research Centre on Sustainable Development Operationalization (CIRODD)* 

 Centre in Green Chemistry and Catalysis (CGCC)* 

 Quebec Water Research Centre (CentrEau)* 

 Research Centre on the Dynamics of Earth Systems (GEOTOP)* 

 Quebec Ecotoxicology Network (EcotoQ)* 

 Quebec Intersectorial Network on Floods (RIISQ)* 

 Experimental and Numerical Engineering Water Flow Group (GENIE EAU) 

 Geotechnical Research Group (GRG)  

 Research Centre in Industrial Flow Processes (URPEI)   

*Inter-university research units 
 

3.2 Research Chairs  

Canada Research Chairs (CRC): Polytechnique has 25 CRCs, which were established in line with institutional research 
priorities. Since its inception, the CRC program has had a major impact on Polytechnique, in terms of both attracting and 
retaining high-calibre researchers.  
Industrial Chairs: Polytechnique promotes long-term collaborations with industrial partners, as a result of being an 
institution that works closely with industry and society, conducting pertinent high-level research that takes into account 
industries’ and societal needs. Industrial Chairs allow the university to maximize the impact of university-business 
collaborations and to facilitate the transfer of research efforts to society. To date, Polytechnique has 20 Industrial / 
Private Research Chairs, including 10 NSERC Industrial Research Chairs and one FRQ/IVADO Research Chair. 
Canada Excellence Research Chair (CERC): Polytechnique is host to this very prestigious chair (held by Prof. A. Lodi) in 
concert with Université de Montréal and HEC Montréal due to its expertise in the field of operations research and data 
science, and close collaboration with an extended network of academic and industry experts (which has made Montréal 
one of the field’s world leaders). In an era when governments, scientists and decision-makers are in need of ever-greater 
quantities of data to make informed decisions, this Chair will generate significant applications in many sectors of the 
economy. 
 

Spheres of excellence Name of chairs and of chair holders 

Aerospace and 
Transportation 

 Tier 1 CRC on the Modelling and Control of Unsteady Aircraft Aerodynamics (E. Laurendeau)  

 Tier-2 CRC on Personal Mobility (C. Morency)  

 Research Chair on Evaluation and Implementation of Sustainability in Transportation (C. Morency)  

 Safran Industrial Chair on Multifunctional Passive Acoustic Treatments for Turbofan Composite Structures 
(TAPPIS) (A. Ross) 

 NSERC / CRIAQ / Bombardier Industrial Research Chair on Aerothermodynamic Interdisciplinary Analysis and 
Design Methods for Transport Aircraft (É. Laurendeau)  

Multimedia, 
Information 
Technologies and 
Telecommunications 

 Tier-1 CRC in Electromagnetic Metamaterials (C. Caloz) 

 Tier-1 CRC in Ubiquitous Terahertz Photonics (M. Skorobogatiy)  

 NSERC/Huawei Industrial Research Chair in Future Wireless Technologies (K. Wu) 

 FRQ-IVADO Chair on Software Quality Assurance For Machine Learning Applications (F. Khomh) 

Life Sciences and 
Engineering 

 Tier-1 CRC in Vascular Optical Imaging (F. Lesage) 

 Tier-1 CRC in Medical Nanorobotics (S. Martel)  

 Tier-2 CRC in Intelligent Image Guided Interventions (S. Kadoury)  

 Tier-2 CRC in  Quantitative Magnetic Resonance Imaging (J. Cohen-Adad)  

 Polytechnique MTL/CHUSte-Justine Research Chair in Pediatric Rehabilitation Engineering (M. Raison) 

 NSERC/Medtronic Industrial Research Chair in Spine Biomechanics (C. E. Aubin)  

Leading-Edge 
Materials and 

 Tier-2 CRC in Nanoscale and Quantum Semiconductors (O. Moutanabbir)  

 Tier-2 CRC in Hybrid and Molecular Photonics (S. Kéna-Cohen) 
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Nanotechnologies  Tier-2 CRC in Multiscale Modelling of Advanced Materials and Processes (M. Lévesque) 

 Tier-2 CRC in Ultrafast and Quantum Photonics (D. Seletskiy)  

 NSERC/Prolamina Industrial Research Chair on Safe, Smart and Sustainable Packaging (A. Ajji) 

 Safran Industrial Research Chair on additive manufacturing of organic matrix composites (AMOMC) (D. 
Therriault) 

 NSERC Multisectorial Industrial Chair in Coatings and Surface Engineering (L. Martinu)  

 Philanthropic Chair in Materials Engineering (G. L’Espérance and P. Chartrand) 

Systems science and 
engineering 

 Canada Excellence Research Chair in Data Science for Real-Time Decision-Making (A. Lodi) 

 Tier-1 CRC in Creation, Development and Innovation Commercialization (C. Beaudry)  

 Tier-1 CRC in Modeling and Simulation in Earthquake Engineering (N. Bouaanani)  

 Tier-1 CRC in Healthcare Analytics and Logistics (L.M. Rousseau)  

 Tier-2 CRC in Design and Optimization of Non-Regular Mechanical Systems (A.Batailly) 

 Jarislowsky/SNC-Lavalin Research Chair in International Project Management (R. Pellerin) 

 NSERC/Hydro-Québec/Schneider Electric Industrial Research Chair on Optimization for the Smart Grid (M. 
Anjos) 

 NSERC/Hydro-Québec/RTE/EDF/Opal-RT Industrial Chair on the Multi Time-Frame Simulation of Transients for 
Large Scale Power Systems (J. Masheredjan)  

 Pomerleau Research Chair in Innovation and Governance of Construction Projects (M. Bourgault) 

 NSERC / Element AI / Humanware Technologies Chair in Artificial Intelligence for Multimedia and Support 
Technology (Christopher Pal) 

Energy, 
Environment and 
Sustainable 
Development 

 Tier-1 CRC in Computational Thermodynamics for High Temperature Sustainable Processes (P. Chartrand)  

 Tier-1 CRC in High-Temperature High-Pressure Heterogeneous Catalysis (G. Patience) 

 Tier-2 CRC in Intensified Mechano-Chemical Processes for Sustainable Biomass Conversion (D. Boffito) 

 Tier 2 in modeling complex hydro-environmental systems (A. Shakibaeinia)  

 International Industrial Chair on Life-Cycle Assessment (R. Samson, M. Margni, C. Bulle (UQÀM) and N. 
Merveilles (UQÀM)) 

 NSERC Industrial Chair in Drinking Water Treatment (M. Prévost and B. Barbeau) 

 Research Chair in Waste Recovery (R. Legros) 

 NSERC / General Electric Industrial Chair in Two-Phase Flow (S. Étienne) 

 TOTAL Industrial Chair in Hydrodynamic Modeling of Multiphase Processes Under Extreme Conditions (J. 
Chaouki) 

 

3.3 Inter-institutional groups 

To grow its collective research capacities, Polytechnique promotes inter-institutional groups with its partner universities. 
This approach is based on the strategic grouping program espoused by  the Fonds de recherche du Québec – Nature et 
technologies (FRQNT); the Fonds de recherche du Québec – Santé (FRQS) centres program, the New Frontiers in 
Research Fund (formerly Networks of Centres of Excellence of Canada) and NSERC networks. Polytechnique leads 
several strategic groups funded by the FRQNT (e.g. CEISCE, CREPEC and RESMIQ), is a stakeholder in many FRQNT 
strategic groups (e.g. Calcul Québec, CIRODD, COPL, CRIB), and is also a member of several NSERC networks (e.g. Green 
Surface Engineering for Advanced Manufacturing Network (Green-Seam) and Green Electronics Network (GreEN), as 
well as several NCEs (e.g. Green Aviation Research and Development Network (GARDN)). Polytechnique research units’ 
participation in these network groups is critical, given that the latter principally fund support staff, facilitate academic 
networking, and make the material infrastructure funded by the CFI and the government of Québec available to various 
member teams. 

 

3.4 Industry clusters and research consortiums  

Polytechnique’s research activities are also aligned with federal and provincial government priorities. As such, 
Polytechnique is a stakeholder in major industry clusters wherein it possesses expertise (e.g. Aéro Montréal – in the 
aerospace sector, Techno Montréal - in ICT, Montréal InVivo - in life sciences and health technologies, and Écotech - in 
the environment). Moreover, Polytechnique actively partipates in a collaborative innovation ecosystem via RSRI 
research consortiums (e.g. Quebec Research and Development Centre on aluminum (CQRDA) Quebec Consortium for 
Research and Innovation in Aerospace or the Metal Transformation Research and Innovation Consortium (CRITM)).  
Polytechnique’s participation in these industry clusters and research consortiums enables our institution to foster strong 
connections and to maximize its impact on local industry. 
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4. RESEARCH STAFF DEVELOPMENT PLAN  

To respond to its student clienteles’ needs, and to meet anticipated developments in each of the institution’s spheres of 
excellence, Polytechnique will hire 60 new professors. This, in addition to replacing professors who will retire, thereby 
raising the number of faculty members from 260 to 320 over the next 5 years. This hiring boost will enable 
Polytechnique to continue to increase its faculty, and its critical mass of researchers.   

 

5. TRAINING RESEARCHERS 

Polytechnique is renowned for the top-tier education it provides its graduates, who move on to hold strategic positions 
in Québec, Canada and the world. In a society that increasingly relies on a more creative, entrepreneurial population, 
Polytechnique trains researchers and innovators who are able to translate their knowledge to society’s benefit. The 
education provided helps students to acquire scientific and technical skills, and quickly take on leadership roles, 
understand their environment, identify favourable opportunities, mobilize resources, and find innovative solutions. As 
well as educating the researchers of tomorrow, Polytechnique aspires to directly contribute to boosting industrial R&D 
in Québec by training employees who can grasp local and global issues and contribute original solutions. By supporting 
entrepreneurially inclined students, Polytechnique is a catalyst  in  the start-up of innovative businesses and in the 
creation of jobs for highly qualified workers. During their studies, Polytechnique encourages students to consider the 
creation of high-added-value companies. By training engineer-entrepreneurs, the institution aims to  strengthen  its   

engagement  and  leadership within  its community,   both  locally  and internationally. 

Polytechnique offers one of the broadest ranges of engineering education programs in Canada, with 12 undergraduate 
programs (aerospace, biomedical, chemical, civil, electrical, geological, industrial, computer, mechanical, and mining 
engineering, as well as engineering physics). Moreover, Master’s and Doctoral programs are available in most of these 
aforementioned disciplines as well as in energy, nuclear, metallurgical, mineral and sustainable development 
engineering and engineering mathematics. The research-based education  students acquire , at the Master’s, Doctoral 
and Post-Doctoral levels, as well as at the  Undergraduate level,  takes place in close collaboration with the department 
directors and with the Office of the Vice-President Academic and Research. 

As further proof of the importance placed on training researchers and innovators, Polytechnique has equipped itself, 
over time, with a series of “attraction” initiatives to help retain its best students (e.g. exemption from additional tuition 
fees for foreign doctoral students) and with an introductory research program for undergraduate students (UPIR 
program). The institution has also implemented enriched training programs and scholarships in certain fields that are 
key for the institution and for Québec through the CREATE program (such as the simulation training program, GPS). 
Polytechnique also provides financial support to all students pursuing research-based Master’s and Doctoral degrees 
mainly by means of scholarships awarded by professors through their research funds.  
 

6. CONCLUSION 

This institutional research plan is built on the high quality work of professors, research staff and students. It conveys a 
realistic understanding of Polytechnique’s current resources and potential for growth. Due to the significant number of 
grants and research contracts Polytechnique’s professors have obtained, the institution will be able to maintain its 
excellence in terms of engineering education as well as R&D capacities. Growth is  also possible in terms of the  number 
of graduate students, post-doctoral researchers, professionals and research technicians. However, note that there is 
enormous pressure on research infrastructures, a need for space and a need for research support staff. With the support 
of industry partners, and thanks to the financial support from the CFI and the Government of Québec, Polytechnique is 
able to continue to set up new research infrastructures and to equip teams with the necessary equipment to strengthen 
the institution’s major spheres of excellence. Despite the latter  support (which contributes to providing training for 
highly qualified people and allows researchers to remain among the world’s best), some challenges, such as the lack of 
funding for indirect research costs incurred by very active research institutions, are exerting greater and greater 
pressure on Polytechnique’s operating budgets. Although Polytechnique is facing enormous challenges, professors and 
staff are determined to face them with energy, vision and success, in collaboration with numerous public and private 
partners, so that the institution can continue to make significant and lasting impacts on society. 


