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OF INNOVATION

ÉTS (École de technologie supérieure),
part of the Université du Québec network,
educates professional engineers and
researchers who are renowned for their
practical and innovative approach. Of the
35 engineering schools and faculties in
Canada, ÉTS ranks among the best, with
nearly 60 research chairs, centres, and
laboratories, to which many postdoctoral
fellows and graduate students are
associated. This synergy of expertise
and experience contributes to scientific
progress, higher industrial productivity and
quality, as well as the training of a highly
qualified workforce.
For additional information on ÉTS’ chairs,
laboratories, and research groups, please
visit the Research and Innovation section of
the ÉTS web site at www.etsmtl.ca.
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SUSTAINABLE
CONSTRUCTION

February 21, 2013 – ÉTS has officially inaugurated the Pomerleau Research Industrial Chair
in the Integration of Construction Practices and Technologies. At the launch, Professor and
Chairholder Daniel Forgues and industry partner Pierre Pomerleau, CEO of Pomerleau Inc.,
delivered a passionate plea for technology development in Quebec’s construction sector.

AEROSPACE
ENGINEERING

February 8, 2013 – As part of their historic agreement encompassing teaching, R&D,
innovation, and technology transfer, ÉTS and McGill University have announced six new
aerospace research partnerships. ÉTS professors Hany Moustapha, Mohammad Jahazi,
Martine Dubé, René Landry, and François Morency have been appointed to co-direct
various projects with the McGill University team.

EMOTION
RECOGNITION

January 22, 2013 – For the past few years, ÉTS professor Pierre Dumouchel and his
team have been exploring a new field: automatic emotion recognition. They are developing a
healthcare application designed for substance abusers – tests conducted to date have been
positive and promising. The team from Code Chastenay on the Télé-Québec network set out
to learn more about the code behind emotions and produced a fascinating show on this topic
(episode 121).

IEEE
FELLOW

November 26, 2012 – Louis-A. Dessaint, Director of the Electrical Engineering Department
and holder of the TransÉnergie Chair on Simulation and Control of Electric Power Systems, has
been appointed a Fellow of the Institute of Electrical and Electronics Engineers (IEEE) by its
board of directors. This prestigious honour is the highest distinction awarded by the IEEE.

OF ROBOTS
AND MEN

November 19, 2012 – As part of the third edition of the Rendez-vous du Savoir held at
Montreal’s Palais des congrès, ÉTS professor Vincent Duchaine was selected as a “Star
Researcher” in the Ça mérite d’être reconnu ! competition, in the natural sciences and
engineering category. Professor Duchaine is developing sensors designed to enable robots to
react to contact, which represents one of the great challenges in research on human-robot
cooperation.
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RECURRENT FUNDING PER PROFESSOR

…AND
KEY
MESSAGES

Dear reader,
Once again in 2012-20131, in keeping with our developing post-graduate curricula and focus on
research, development, and innovation (RD&I), ÉTS has posted some impressive results that signal
definite and continued growth.
But what is it about 2012-2013 that makes it stand out from past growth years?
First, from a quantitative standpoint, there is the sheer magnitude of growth. If we consider RD&I
indicators, we first notice that total recurrent funding has increased significantly by 21.2%, reaching
nearly $20 million, which represents the best indicator of research activity undertaken by professors at
ÉTS. For the first time ever, total funding, including non-recurrent funding, has exceeded the $30-million
mark, which represents an outstanding 40% rise since last year. Equally impressive increases were
recorded in total internal funding (58%), NSERC CRD Program funding (47%), and total indirect cost
payments by the provincial and federal governments (41%).

years

As the above figures attest, the productivity of ÉTS professors in terms of RD&I is increasing year
after year – as confirmed by total funding from NSERC, which surged 27% even with the stringent
peer-review criteria in effect in Canada. Yet another gauge of productivity is “research intensity,” which
refers to total grant and contract funding per professor. This past year, research intensity reached
$137,770 – a 15% increase over the previous year. These data and performance indicators are
showcased on pages 4 and 5 of this report. Once again, it is worth noting that ÉTS’ record in this
regard ranks it among Canada’s 20 best performing universities, irrespective of disciplines or school
sizes.

OF INNOVATION
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note that this introduction refers to the period from April 1, 2012 to March 31, 2013.

In 2012-2013, from a qualitative standpoint, ÉTS reached a certain level of maturity in terms of RD&I.
For the first time since the prestigious Canada Research Chairs (CRC) program was established in
2000, ÉTS succeeded in the first half of 2013 in filling all nine CRC positions allocated to the school.
At the onset in 2000, only six positions were assigned to ÉTS; the 50% increase in allocated positions
since then is due to our researchers’ outstanding performance over the past 12 years. It is worth
noting that our own research chair intern program (ÉTS Chairs), launched in 2011, has greatly helped
to attract high-calibre candidates to CRC positions. Let us recall that the main objective of the ÉTS
Chairs pilot project was to enhance the potential of securing externally-funded research chairs for
our researchers. With less than a year to go before the end of the three-year pilot project, we can
confidently say, “Mission accomplished” since four ÉTS Chairs are now recognized and funded by
external partners, including one Industrial Research Chair and three CRCs.
The rest of this annual report provides an overview of activities and expertise with respect to RD&I
at ÉTS. Eight portraits of researchers, showcasing their distinctive and wide-ranging talents, are
presented. Each of the featured researchers represents one of the eight major fields in our Strategic
Research Plan, as outlined on pages 8 and 9. For brevity’s sake, only one portrait per field is included.
For a more extensive view of our researchers’ vast expertise and remarkable RD&I achievements,
please visit www.etsmtl.ca (Research and Innovation tab).
Enjoy our latest issue!
Claude Bédard
Dean of Research

BUSINESS SECTORS

STRATEGIC
RESEARCH
PLAN

HEALTH
TECHNOLOGIES

INFORMATION AND
COMMUNICATIONS
TECHNOLOGIES (ICT)

ENVIRONMENT AND
CONSTRUCTION

AEROSPACE
AND LAND
TRANSPORTATION

ENERGY

- Biomechanics and
biomaterials

- Electro-optical and RF
devices, microsystems,
sensors, MEMS, RFID

- Climate change

- Aerodynamics,
aeroservoelasticity

- E lectric power
generation,
transportation and
distribution

- Medical imaging and
devices
- Occupational health
and safety

- Microelectronics, LTCC
microfabrication
- Telecoms

- Telehealth, electronic
patient records

- Construction, urban
infrastructures,
rehabilitation

- Manufacturing
processes, in-service
performance, avionics

- Roads, bituminous
materials

- Public transportation,
cyber-transportation

- Soil decontamination,
water treatment,
recycling

- Propulsion and gas
turbine engines

-P
 ower electronics,
energy efficiency
- Renewable energies
- T hermal energy, energy
conversion, biofuels

ENGINEERING SCIENCES
Ideation and design
Modelling, simulation, analysis, optimization
Operations management, production management, supply chain management
Project management, life cycle analysis, certification
Innovation management

SOFTWARE AND COMPUTER APPLICATIONS
Software engineering, security, biometry, surveillance
Multimedia: AI, computer graphics, interfaces, video, vision, voice, digital documents

The three enabling technologies (rows) correspond to leading approaches in engineering R&D, ranging from the most theoretical
(ideation and design) to the most tangible and/or practical (materials characterization, nanotechnologies). In turn, these three
domains, which are of competitive interest to all business sectors, encompass various categories of activity.
The table clearly reveals the interdependence among sectors and technologies, enabling the positioning of each professor and
each research project at a point where a business sector and an enabling technology meet.

Maintenance, quality, embedded systems

MATERIALS AND FABRICATION
Product development and prototyping, manufacturing process optimization
Manufacturing systems, robotics, automation
Machine dynamics and vibration
Machine components: pressure tanks, seals, tribology and gears
Fabrication: clean, high-speed and high-performance machining
Characterization of materials and in situ testing; development of advanced materials
Nanotechnologies
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ENABLING TECHNOLOGIES

To provide an accurate representation of the scope and specificity of the research initiatives undertaken at ÉTS, we have created
a matrix featuring our eight major domains of R&D. The first five domains (columns) correspond to business sectors recognized
as key by the economic milieu, industrial clusters, and various levels of government. Active fields of research at ÉTS that belong
to one or another of these major domains are listed within each column.

AEROSPACE AND LAND TRANSPORTATION

HEALTH TECHNOLOGIES

NSERC/P&WC Industrial Research Chair on Propulsion System Integration and Optimization

Canada Research Chair in Biomaterials and Endovascular Implants

Canada Research Chair for Aircraft Modelling and Simulation Technologies

Canada Research Chair in Engineering Innovations in Spinal Trauma

Industrial Research Chair in Forming Technologies of High-Strength Alloys (CM2P)

Canada Research Chair in Precision Robotics

Aeronautical Research Laboratory in Active Control, Avionics and Aeroservoelasticity – LARCASE
Composite Materials Manufacturing and Characterization Laboratory – LFCMC
Laboratory of specialized embedded system, navigation and avionics – LASSENA

RESEARCH CHAIRS AND UNITS
BY SECTOR OF ACTIVITY

Machine Dynamics, Structures and Processes Team – DYNAMO

Chaire de recherche en orthopédie Marie-Lou et Yves Cotrel de l’Université de Montréal et de l’ÉTS
Industrial Research Chair in In-Ear Technologies – CRITIAS
Research Chair on Materials used in Protective Clothing and Equipment in Occupational Health and Safety

Optimization of Aerospace Manufacturing Processes Laboratory – LOPFA

Biomedical Information Processing Laboratory – LATIS

Products, Processes, and Systems Engineering Laboratory – LIPPS

Control and Robotics Laboratory – CoRo

Shape Memory Alloys and Intelligent Systems Laboratory – LAMSI

Interventional Imaging Laboratory – LII

Stress Analysis by Finite Element and Testing Laboratory – ACEFE

Laboratoire d’imagerie et d’orthopédie – LIO

Thermo-Fluids for Transport Laboratory – TFT

Occupational Safety Research Team – ÉREST

ENERGY

INFORMATION AND COMMUNICATIONS TECHNOLOGIES (ICT)

Canada Research Chair in Electrical Energy Conversion and in Power Electronics

NSERC-Ultra Electronics Chair on Wireless Emergency and Tactical Communications

Hydro-Québec/TransÉnergie Chair on Simulation and Control of Electric Power Systems

Canada Research Chair in Hybrid Optoelectronic Materials and Devices

Industrial Research Chair in Technologies of Energy and Energy Efficiency – T3E

Canada Research Chair in Smart Sustainable Eco-Cloud

ÉTS Research Chair in Biofuel Combustion for Transport

Vantrix Industrial Research Chair in Video Optimization

Power Electronics and Industrial Control Research Group – GREPCI
Research Laboratory on the Nordic Environment Aerodynamics of Wind Turbines – NEAT

ÉTS Research Chair on Adaptive and Evolutive Surveillance Systems in Dynamic Environments
ÉTS Research Chair on Design Methodology for Highly Integrated and Reliable Hybrid Embedded Systems

Thermal Technology Centre – CTT

Advanced Research in Telecommunications – COMunity

ENVIRONMENT AND CONSTRUCTION

Communications and Microelectronic Integration Laboratory – LACIME

Canada Research Chair in Characterization of Contaminated Sites

Design and Control of Production Systems Laboratory – C2SP

Pomerleau Industrial Research Chair in the Integration of Construction Practices and Technologies

Imaging, Vision and Artificial Intelligence Laboratory – LIVIA

Computer System Architecture Research Laboratory – LASI

Multimedia Communication in Telepresence – Synchromédia
Design, development and implementation of an integrated chronographic model for project planning Laboratory – MGPlan

Multimedia Research Laboratory – LABMULTIMEDIA

Engineering for Sustainable Development Laboratory – LIDD

Organizational Engineering Research Laboratory for the Digital Enterprise – NUMÉRIX

Experimental Station of Pilot Processes in Environment – STEPPE

Production Technologies Integration Laboratory – LITP

Geotechnical and Geoenvironmental Engineering Laboratory – LG2

Software Engineering Research Laboratory – GÉLOG

Integration and Sustainable Development in Built Environment – GRIDD

Telecommunications and Computer Networks Management Laboratory – LAGRIT

Pavement and bituminous materials laboratory – LCMB
Research Group on Digital Applications in Engineering and Technology – GRANIT
Research group specialized in Development and Applied Research in Environmental Modeling – DRAME
Research team specialized in Development and Research on Structures and Rehabilitation – DRSR
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PROFESSOR

SYLVIE NADEAU
Sylvie Nadeau’s interest in occupational health and safety has its roots in art and fiction. In fact, she avidly read
and was strongly influenced by Émile Zola’s novels depicting workers’ inhumane working conditions during the
industrial revolution. This passion turned into a calling, which has led to a brilliant career.

AN OUNCE OF PREVENTION IS WORTH A POUND OF CURE
There are workplaces where health and safety hazards
abound. While only some of these hazards may be visible to
an untrained person, an expert eye can detect many more,
often hundreds. To take effective action against health
and safety hazards, you need to identify, characterize, and
neutralize them – which is a more complex task than may at
first appear.
Sylvie Nadeau, an industrial engineer with a Ph.D. in Electrical
Engineering, is a full professor in the Department of Mechanical
Engineering. Her field of expertise encompasses both integrated
risk management for occupational health and safety and the
prevention of musculoskeletal injury.

“OCCUPATIONAL HAZARDS AREN’T
NECESSARILY DANGEROUS IF
WE KNOW HOW TO CONTROL THEM.”
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Her current research focuses primarily on three sectors, namely,
mining, nanotechnology, and aviation (specifically, the de-icing of
aircraft wings, which exposes workers to many hazards). These
hazards depend on a series of often interrelated factors, including
workload and working conditions, the presence of contaminants,
communications, the use of lean processes, and others.

Sylvie Nadeau favours a systematic and interdisciplinary approach
in accordance with her belief that solutions to complex cases, such
as mining extraction, require examining the situation through a wide
lens. She analyzes all available data – including toxicology, health,
ergonomics, safety, and industrial engineering – to build information
systems and implement processes to support decision making that
take into account commercial viability and occupational health and
safety requirements.
CERTAIN CATEGORIES OF WORKERS ARE INCREASINGLY
VULNERABLE
Sylvie Nadeau is also interested in the realities that self-employed
and versatile workers face in their diverse, unpredictable, and everevolving work settings. They tend to work with little supervision and
receive inadequate support with respect to occupational health and
safety. In a world where pressure to improve productivity, relentless
technology changes, and the new “mass customization” paradigm
all contribute to increased insecurity in certain parts of the labour
market, these workers are particularly vulnerable.
Thirty or so industrial partners are associated with this researcher’s
work. She also receives funding from many organizations: NSERC,
IRSST, FRQS, FRQNT, and FRQSC.

PROFESSOR

ZBIGNIEW DZIONG
Faced with an overabundance of data to manage, Professor Dziong smiles and admits that he is rather
obsessed by his work. When he’s not in his office, chances are you’ll find him on some windy body of water,
enjoying some kitesurfing. On the water, at least, there’s no traffic.

MANAGING TRAFFIC – EVEN IN THE CLOUD
Slow dial-up modem connections belong to a seemingly
distant past. Today, we’re firmly committed to increasingly
high-speed telecom connections. However, even information
superhighways are subject to severe traffic congestion in the
era of cloud computing and big data.
Zbigniew Dziong, a professor in the Department of Electrical
Engineering, is very familiar with this situation. He is an expert on
data traffic and specializes in telecom resource management, in
particular, data and wireless networks.
CLOUD COMPUTING – A CONSIDERABLE CHALLENGE
It is estimated that cloud computing services will increase by 25%
a year between 2012 and 2016, which is five times faster than
the growth of the IT industry worldwide. This upsurge puts direct
pressure on existing transmission networks and represents a huge
challenge.

“TELECOM NETWORKS ARE A BIT
LIKE ROADWAYS: ON SOME SEGMENTS
YOU NEED TO ADD EXTRA LANES
TO HANDLE THE TRAFFIC.”
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What is the solution? “Improve traffic and resource-control
mechanisms,” says Professor Dziong. These mechanisms
reduce packet delays, prevent information loss, and enhance
network reliability. To achieve these goals, the researcher and his
team are developing new mathematical and economic models,
improving protocols and algorithms, and designing more effective
architectures. As a result, they can optimize routing, access control,
and data-scheduling.
Zbigniew Dziong is also working to optimize femtocell networks
by enhancing spectrum, power, and resource allocation. In the
device-to-device (D2D) field, his research aims to enable direct
communication between mobiles without loss of data or delays.
Zbigniew Dziong’s research work is funded by NSERC, Bell Canada,
ISR Technologies, FRQNT, and MESRST (formely MDEIE). In addition,
he works closely with several other organizations in Quebec,
elsewhere in North America, in Europe, and Asia.

PROFESSOR

FRANÇOIS BRISSETTE
The weather isn’t something that François Brissette confronts only in his laboratory. He also deals with it out
there in the open as a triathlete with over 100 competitions, including 8 Ironman events, under his belt. For
François, a relaxing vacation means taking out his skis and crampons and going on an alpine hike in search
of vast expanses of untrodden snow. When he was younger, he wavered for a long while between pursuing a
career in hydrology and a career as a mountain guide.

WATER AND CLIMATE
The difference between a year of plentiful rain and a year of
drier conditions can mean hundreds of millions of dollars
for a company like Hydro-Québec. That is why hydrological
forecasting tools – which can be used to predict precipitation
levels – are so important.
The dearth of data from remote regions where major dams are
located limits the effectiveness of these tools. Using new sources of
data represents a possible solution in this research field that is so
closely connected with climate change.
François Brissette is a professor in the Department of Construction
Engineering. He works in three interrelated and complementary
areas of research and practice.

“WATER IS ONE OF OUR GREATEST
COLLECTIVE RESOURCES.”
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MODELLING TOOLS
First, he is involved in efforts to enhance modelling tools for
hydrological events in order to improve runoff forecasts. The
smallest error in assessment can result in a difference of millions
of dollars, and that is why reliable forecasts are so important. This
work is being conducted in collaboration with industry, including
Hydro-Québec, Rio Tinto Alcan, and Ontario Power Generation.
CLIMATE CHANGE
For the past 15 years, issues relating to climate change have kept
François Brissette very busy. He has devoted his time to gaining a
better understanding of these matters, estimating their impact and
uncertainty, and assessing their influence on forecasting models.
ALTERNATIVE DATA
Building data-capture stations in certain parts of our vast territory is
extremely difficult and expensive. However, today’s climate models
may provide a solution. A wealth of climate-related data can be
extrapolated for a specific location at a specific moment, even if no
information is captured onsite. These alternative data pave the way
for a new hydrological paradigm for which François Brissette and
his team are the standard-bearers.

PROFESSOR

PATRICK TERRIAULT
This engineer would have liked to be… a hockey player. And while this sport hasn’t become his livelihood, it’s
still a passion. No doubt, playing hockey is an alloy of friendship and physical activity that probably harks back
to childhood pleasures.

THE CHANGING SHAPE OF MATERIALS
For non-specialists, a metallic object, for example, an alloy of
titanium and nickel, appears to be completely immutable. In
fact, nothing could be further from the truth.
Astonishingly, certain alloys are able to revert to their former shape
when heated. Not only can the original configuration of these
metallic materials be restored, their future behaviour in specific
circumstances can also be predicted.
Patrick Terriault is a Mechanical Engineering professor who
specializes in modelling and characterization of shape-memory
alloys and structures. His work includes envisioning new industrial
applications for these particular materials.

“WHEN YOU HAVE TO DETERMINE
HOW A DEVICE PLACED IN A PERSON’S
HEART WILL BEHAVE, THERE IS
NO ROOM FOR ERROR.”
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FROM MARS…
Undoubtedly, one of the most spectacular applications of shapememory materials, which has resonated in the public imagination,
was on the Pathfinder, the first robot rover sent to Mars. In the
Pathfinder, a protective glass plate covering a sensor was operated
using a shape-memory alloy wire. Whenever an electrical current
was passed through the wire, it either contracted or reverted to its
original shape, thereby alternately opening and closing the glass
cover.

…TO MEDICINE
The Swiss company Symetis has developed a minimally invasive
artificial heart valve whose approval by regulatory authorities
depended on providing proof that stress and strain levels were low
enough to prevent device malfunction for an operating lifespan of
400 million cycles.
Patrick Terriault helped to provide the needed proof. In fact, a major
part of his work consists of modelling a given material’s behaviour
in a given situation.
IMPROVING HUMAN PROSTHESES
In the years ahead, Patrick Terriault’s work will focus mainly
on porous metallic materials that are used in the production of
prostheses. Once again, this will involve the use of shape-memory
alloys without nickel that are recognized for their superelasticity.
Patrick Terriault’s work is funded mainly through grants from
NSERC, CRIAQ, and industry.

PROFESSOR

AMBRISH CHANDRA
If he had pursued another career, Ambrish Chandra would probably have become a social worker. While this
was not the path he chose, he does play an active role in his community – a good way of staying connected to
people.

TARGETING HIGH-QUALITY ELECTRICITY
The electrical grid is constantly plagued by various
disturbances, particularly as a result of the harmonic currents
it generates. It is critically important that we curb these
harmonic currents in order to sustain the electrical energy
quality. In addition, we need to take these risks into account
as we integrate renewable energy sources into the hydroelectric grid.
Ambrish Chandra is a professor in the Department of Electrical
Engineering. His work focuses on voltage quality, harmonic
compensation, active power filters, and renewable energy sources.
DEALING WITH POWER GRID POLLUTION
More often than not, power grid pollution occurs when energy
converters transform alternating currents into direct currents. The
problem is even more glaring in companies that use powerful
converters. As a result, energy quality is seriously jeopardized not
only for all other clients on the grid but also within power plants.

“BY ENDOWING THE CONVERTER
WITH MULTIPLE FUNCTIONS,
WE ACHIEVE SUBSTANTIAL GAINS.”
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Surprisingly, wind and solar power – even with their undeniable
benefits – cause their fair share of disturbances to the power grid.
Take, for example, wind power which will account for nearly 10%
of Hydro-Québec’s installed power capacity in 2015. Intermittent

winds result in unpredictable conditions, with energy arriving
unevenly but in sufficient quantity to put pressure on intake
systems.
Professor Chandra has developed numerous mitigation techniques,
which have been featured in approximately 100 articles.
OPTIMIZING CURRENT TECHNOLOGIES
Ambrish Chandra’s work has more to do with improving existing
technologies than developing new ones. Let us consider the case
of a wind turbine: its converter operates only when the generator
is activated. Professor Chandra came up with the idea of making
this device more efficient by adding multifunctional capacities.
As a result, the wind turbine acts as a filter during periods when
the converter is not transforming current. In this way, it curtails
harmonics and compensates for voltage variations, thereby helping
to improve energy quality in the power grid.
With his students, Ambrish Chandra is also working to develop
off-grid power systems for remote communities where several and
various energy sources are interconnected. These off-grid solutions
are designed to provide reliable and uninterrupted electrical power.

PROFESSOR

ALI GHARBI
In addition to being an able juggler of statistical concepts, Ali Gharbi is a skilled dribbler – so much so that he
was tempted to become a professional soccer player. And while medicine was also an attractive proposition, in
the end he was seduced by mathematics. Today, he is still under its spell – and that’s no simulation!

FORESEEING THE UNFORESEEABLE
Randomness is the Achilles’ heel of planning, and accidental
occurrences often throw predictions out of whack. However,
by predicting randomness in manufacturing systems, we can
achieve major productivity gains and substantial savings.
Ali Gharbi, a professor in the Department of Automated
Manufacturing Engineering, specializes in manufacturing system
design and control. No one knows better than he does that planning’s
greatest challenge is to take the unforeseeable into account.
Systems that are outstanding on paper often fail in real life. To
design production environments, assess system performance and
increase productivity, Professor Gharbi uses simulations that allow the
accurate representation of the dynamic and stochastic behaviours of
manufacturing systems.
IMPROVING SIMULATIONS IS THE KEY TO BETTER PLANNING
His simulation tool replicates a manufacturing system as a whole for
a given period. He compresses time, thereby revealing in just a few
minutes events that take place over a long period, say a year, without

“VIRTUAL REALITY ENABLES US
TO PROJECT, FORECAST, AND PLAN.”
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disregarding any occurrence in the system, including breakages,
downtime, employee absenteeism, stock-outs, production-line
problems, fluctuations in order intake, and other factors. Thanks to
this type of simulation, managers can make more informed decisions
like never before.
OPTIMIZING INVENTORY LEVELS
Professor Gharbi also uses simulation to address a thorny issue:
what is the optimal inventory level for a given manufacturing
system? Production output serves two purposes: part of it is used
to fulfil orders and the rest is placed in reserve to meet a variety of
contingencies, for example, machine breakdowns. In such cases,
merchandise held in inventory can be used to meet demand.
But inventory is not a silver bullet – it is expensive and has its
share of drawbacks. That is why it is important to strike a balance
between inventory levels, order-fulfilment, and production capacity
and the many random variables that have a critical impact on the
manufacturing process.

PROFESSOR

MICHAEL MCGUFFIN
Michael McGuffin certainly resembles a typical intellectual. Which is why the karate outfit in his office comes as
a surprise – he just wishes he had more opportunities to put it on. If he hadn’t become a university professor
what would he be? He would’ve been… a CEGEP teacher.

INTERFACES TO INCREASE HUMAN INTELLIGENCE
Until recently, human-computer interaction consisted largely
of a screen, keyboard and mouse. Today, multitouch screens,
styluses, depth cameras, and portable technologies have
increased the variety of ways of processing information.
Michael McGuffin is a professor in the Department of Software and
IT Engineering. His research involves human-computer interaction,
user interface design, information visualization, and interactive 2D
and 3D graphics.

“INFORMATION VISUALIZATION
ALLOWS US TO SEE THINGS THAT
WOULD OTHERWISE BE INVISIBLE.”
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In our daily lives, we are surrounded by a variety of computing
devices, including desktops, laptops, smartphones, tablets, and
game consoles. Even more kinds of inexpensive devices are now
appearing on the market, such as the Kinect, Leap Motion, Google
Glass, Oculus Rift virtual reality goggles, MetaPro augmented
reality glasses, and Neptune Pine smartwatches. Often, however,
we limit the use of these devices to entertainment and information
consumption, either because we ask so little of them and know little
about their capabilities, or because they offer so little support for
creative activities.

This state of affairs motivates much of Michael McGuffin’s work,
which is aimed at developing effective interfaces that foster
productivity and creativity. For example, some of his work has
focused on developing new ways of using mouse and multitouch
gestures to invoke commands more quickly.
USING VISUALIZATION TO ENHANCE COMPREHENSION
Another focus of Michael McGuffin’s research is data visualization.
This is a field that is currently experiencing a boom due to the need
to process ever-larger quantities of complex information. Using 2D
and 3D graphics, diagrams, intuitive popup menus, and optimized
interfaces, we can visualize multi-dimensional data as never before.
Since we can now visualize, cross-reference, isolate, and compare
information easily and quickly, once meaningless data now reveal
their secrets to us.

PROFESSOR

ÉRIC DAVID
Given his passion for his work, retirement is the last thing on Professor David’s mind – there’s a wealth of
projects to work on! Éric David left behind high-level competitive chess when he fell in love with bridge. Between
bridge tournaments, he likes to spend time on the tennis court and golf course. There’s certainly nothing nano
about his varied pursuits.

FROM CONDUCTION TO INSULATION
Electrical system performance is contingent not only on
conduction properties but on insulation characteristics as
well. Insulation design is of crucial importance and will
become even more critical as a result of current and future
changes to power grid architecture.
Éric David is a professor in the Department of Mechanical
Engineering. His research activities involve both mechanical and
electrical engineering. Electrical system insulation is a rapidly
evolving field. There are two main reasons for this boom. First,
demand for energy is growing. The higher the voltage in the
lines, the better the insulation needs to be. Second, in the years
ahead, there will be an increase in the number of lines carrying
direct current, bringing about new constraints and requiring the
development of new properties for electrical insulation systems.

“INSULATION IS THE NECESSARY EVIL
IN ELECTRICAL DEVICES. TO REDUCE
THE EXTENT OF INSULATION, WE NEED
TO ENHANCE ITS PROPERTIES.”
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In response to these developments, researchers like Éric David are
devising better-performing dielectric materials.

NANOCOMPOSITES
One of the more promising avenues of research is the use of
nanocomposite systems that enhance wire insulation capacity
without adding to the thickness of the insulating layer. This new
class of materials is now the focus of intense research, and
preliminary results have been positive.
THE CHALLENGES
There is, however, a big gap between theory and practice – with
a great many technical challenges to overcome. First, there’s
dispersion. Nanometric strengthening of the host medium must be
applied as evenly as possible. Powder additives have to be reduced
to nanometric size, and the host medium must be modified to make
it receptive to these particles. If the operation isn’t successful, the
base material loses some of its properties.
The stakes are high, and research in this area receives strong
support from organizations such as Hydro-Québec, which takes a
keen interest in Professor David’s work.
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IN THE NEWS IN QUEBEC

Engineering, poised between art and science
April 2013 (Gilles Drouin)

A passion for robots
January 9, 2013 (Takwa Souissi)
“Much progress has already been achieved
in the past 10 years in terms of human-robot
interaction. But the best is yet to come.”
Vincent Duchaine, Professor, Department of
Automated Production Engineering.

“I’ve always been interested in the arts world,” says
Ghyslain Gagnon, an engineer who is a professor
of Electrical Engineering at ÉTS. “In fact, at college
I had to decide between music and engineering. It
wasn’t until recently that I realized that I can carry
out research in the world of arts as an engineer.”

Precision robotics and parallel robots
April 21, 2012 (Claude Lafleur)
Robots aren’t as precise as people might
think. It’s true that when they’re properly
adjusted, they can accomplish tasks with
remarkable accuracy. However, ask a robot
to move – even just a metre – and it loses its
ability to perform with precision. This is a
problem of tremendous interest to Professor
Ilian Bonev, Director of the Research Chair
in Precision Robotics.

Pomerleau Industrial Research Chair
A new industrial research chair at ÉTS
February 13, 2013 (Ève Lévesque)

Two solitudes in Quebec: science research
and the construction industry
October 27, 2012 (Pierre Vallée)
A new approach – The primary requirement for modernizing
the construction industry is the application of an integrated
design process (IDP). “Currently, the construction industry is
highly fragmented and all professionals in the industry work
without consulting each other. There’s the client, the architect,
then the engineer, and finally, the entrepreneur. When you apply
IDP, all of these players, including the client, are involved in
project design right from the start.” Daniel Forgues, professor
and researcher at ÉTS and Director of the Research Group
in Integration and Sustainable Development in Building
Environments (GRIDD).
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The Chair, led by Daniel Forgues, Professor
of Construction Engineering at ÉTS, will help
foster better-quality projects and encourage
the industry to apply emerging, value-added
practices.
The Northern Net
March 2013 (Olivier Rey)
The quest for the fuels of the future
June 12, 2012 (Guy Paquin)
Earlier this month, Patrice Seers, a professor and
researcher at École de technologie supérieure (ÉTS),
received $400,000 to pursue his work. As a result,
the holder of the ÉTS Research Chair in Biofuel
Combustion for Transport, established in January,
can push forward his research into novel fuels of the
future.

According to Professor Mohamed Cheriet,
many major Internet companies have expressed
interest in implementing data centres in
northern Quebec. The area features green
energy sources and ideal cool-temperature
conditions for such facilities […].

“Genius is one percent inspiration and ninety-nine percent perspiration.”
Thomas A. Edison
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