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ÉTS (École de technologie supérieure) is very proud to
present its research and development (R&D) overview and
highlights report for 2010-2011. Results achieved by our
professors/researchers show solid and steady growth, as has
been the case every year for the past decade. It is now absolutely clear that ÉTS’ dynamic performance over this period is
due mainly to its R&D and innovation efforts and to its ability
to attract bright prospects from among a growing population of graduate students.
Whatever performance indicators we consider, the figures
speak for themselves. In terms of overall results, for example, we need only mention that two new peaks have been
achieved in 2010-2011 (Figure 1), that is, over $21.6 million in
total R&D funding and nearly $16 million in recurrent funding
(a 10% increase over last year’s result).
The following results are also worthy of mention. We reached a new pinnacle with respect to NSERC
Discovery Grants, with a 4.8% increase since last year. It is worth noting that this national peer-reviewed
program represents an “informal standard” in R&D for all engineering professors in Canada. Our total grant
level has also risen to a new record, and contracts displayed solid growth (Figure 2). As for research chairs,
the year 2010-2011 has been extremely fruitful with the establishment of three new chairs, including
one Canada Research Chair and two industrial chairs, for a total of 12 chairs. ÉTS’ positive performance
can also be gauged through its 7% increase in “research intensity” (Figure 3), which was nearly $118,000
per professor, well above the average for Canadian universities. On the international research front, ÉTS
continued to diversify over the past year, making significant advances both in terms of granting agencies
and collaborative networks. This increase in international cooperation perfectly complements our R&D
efforts and reflects our unwavering commitment to sustaining multiple and significant cooperative arrangements with external partners.
This summary presents specific active projects and R&D initiatives by ÉTS professors/researchers in 20102011. To provide an easy-to-read overview of our researchers’ multiple interests and areas of expertise, we
proposed a Strategic Research Plan that categorizes their activities into five major business sectors and
three distinct methodologies/approaches that we call “enabling technologies” (Figure 4). These business
sectors and enabling technologies cover the main applications of technology in support of human activity. The business sectors clearly correspond to strategic development targets set by the federal, provincial, and/or municipal governments – including energy, the environment, ICT, health-related technologies, and aeronautics – while enabling technologies refer to competitive interests shared by all business
sectors. It is worth noting that the fundamental property of this “strategic map” is the interdependence
of sectors and technologies. At the nexus where business sectors and R&D technologies meet, innovative
and effective solutions emerge in response to the complex problems which our partners face. For the
sake of brevity, we present only one key project from 2010-2011 for each sector and technology. Please
note that these projects represent only a sample of the vast expertise and track record of R&D excellence
and achievement by ÉTS researchers. For a more complete view of our achievements, visit our web site
at www.etsmtl.ca.
Enjoy our latest issue!
Claude Bédard, Dean of Research and Technology Transfer
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Figure 4:
Strategic Research Plan

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.

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.
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HEALTH
TECHNOLOGY

INFORMATION AND
COMMUNICATIONS
TECHNOLOGIES

- C limate change

- M edical imaging and
devices

- E lectro-optical and RF
devices, microsystems,
sensors, MEMS, RFID

- Construction, urban
infrastructures,
rehabilitation

- O ccupational health
and safety

- M icroelectronics, LTCC
microfabrication

- R oads, bituminous
materials

- Telehealth, electronic
patient records

- Telecoms

- S oil decontamination,
water treatment,
recycling

- Biomechanics and
biomaterials

E n gi n e e r i n g
Ideation and design
Modelling, simulation, analysis,
Operations management,

Enabling technologies

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.

Business sectors

s o f t w a r e

ENVIRONMENT AND
CONSTRUCTION

AEROSPACE
AND LAND
TRANSPORTATION
- Aerodynamics,
aeroservoelasticity
- M anufacturing
processes, in-service
performance, avionics
- Public transportation,
cyber-transportation

ENERGY
- Electric power
generation,
transportation and
distribution
- Power electronics,
energy efficiency
- R enewable energies
- Thermal energy, energy
conversion, biofuels

- Propulsion and gas
turbine engines

S C I EN C ES
optimization
production management, supply chain management
Project management, life cycle analysis, certification
Innovation management
a n d

c o m put e r

applicati o n s

Software engineering, security, biometry, surveillance
Multimedia: AI, computer graphics,

interfaces, video, vision, voice, digital documents
Maintenance, quality, embedded systems

Mat e r ial s
Product development and prototyping,
Manufacturing systems, robotics,
Machine dynamics and
Machine components
Fabrication;

a n d

F A B R I C A T I ON

manufacturing process optimization
automation
vibration
(pressure tanks, seals, tribology and gears)
clean, high-speed and high-performance machining
Characterization of materials and in situ testing; development of advanced materials
Nanotechnologies
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Chairs and research units
by BUSINESS sector

ENERGY

INFORMATION AND COMMUNICATIONS TECHNOLOGIES

Canada Research Chair in Electrical Energy Conversion and in Power Electronics

Institutional Research Chair for Community Cloud Computing and Intelligent Applications

Canada Research Chair on the Aerodynamics of Wind Turbines in Nordic Environment

Institutional Research Chair on Adaptive and Evolutive Surveillance Systems in Dynamic Environments

Industrial Research Chair in Energy Technologies and Energy Efficiency – T3E

Institutional Research Chair on Design Methodology for Highly Integrated and Reliable Hybrid
Embedded Systems

Institutional Research Chair on Biofuels Combustion Applied to Transportation
TransÉnergie Chair on Simulation and Control of Electric Power Systems

Institutional Research Chair on Hybrid Nano-engineered Materials and High-performance
Optoelectronic Devices.

Power Electronics and Industrial Control Research Group – GREPCI

NSERC / Ultra Electronics TCS Industrial Research Chair in High Performance Wireless Emergency
Tactical Communications

Research team specialized in Production of Francis Turbine Shroud Ring
Thermal Technology Centre – CTT

ENVIRONMENT and Contruction

Vantrix Industrial Research Chair in Video Optimization
Advanced Research in Telecommunications – COMunity
Imaging, Vision and Artificial Intelligence Laboratory – LIVIA

Canada Research Chair in Characterization of Contaminated Sites

Multimedia Communication in Telepresence – Synchromedia

Institutional Research Chair on Integration of Practices and Technology for Sustainable Construction

Multimedia Research Laboratory – LABMULTIMEDIA

Experimental Station of Pilot Processes in Environment – STEPPE
Geotechnical and Geoenvironmental Engineering Laboratory – LG2
Integration and Sustainable Development in Built Environment – GRIDD
Pavement and bituminous materials laboratory – LCBM
Pavement, Roads and Bituminous Materials University Laboratory – LUCREB

Networks and Telecommunications Management Laboratory – LAGRIT
Production Technologies Integration Laboratory – LITP
Software Engineering Research Laboratory – GÉLOG
Supply Chain Research Lab – LRCA
Telecommunications and Microelectronics Integration Laboratory – LACIME

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

AEROSPACE AND LAND TRANSPORTATION
Canada Research Chair for Aircraft Modelling and Simulation Technologies

HEALTH TECHNOLOGIES
Canada Research Chair in 3D Imaging and Biomedical Engineering
Canada Research Chair in Precision Robotics
Canada Research Chair on Biomaterials and Endovascular Implants
Marie-Lou and Yves Cotrel Research Chair on Orthopedics at CHUM and Université de Montréal
Industrial Research Chair in In-Ear Technologies – CRITIAS
Institutional Research Chair on Spinal Trauma
Research Chair on Materials used in Protective Clothing and Equipment in Occupational Health and
Safety

NSERC/P&WC Industrial Executive Research Chair on Propulsion System Integration and Optimization
Aeronautical Research Laboratory in Active Control, Avionics and Aeroservoelasticity – LARCASE
Design and Control of Production Systems Laboratory – C2SP
Machine Dynamics, Structures and Processes Team – DYNAMO
Products, Processes, and Systems Engineering Laboratory – LIPPS
Stress Analysis by Finite Element and Testing Laboratory – ACEFE
Shape Memory Alloys and Intelligent Systems Laboratory – LAMSI

Control and Robotics Laboratory – CoRo
Imagery and Orthopedics Research Laboratory – LIO
Occupational Safety Research Team – ÉREST
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Professor Sophie Lerouge
and endovascular stent-grafts

An aneurysm is an abnormal, localized bulging of an artery caused by a weakening in
the artery wall, which may eventually rupture.
Aneurysm of the abdominal aorta, the largest
artery in the body, provokes massive hemorrhaging, which proves fatal in 80% of cases.
Naturally, the importance of prompt action
is obvious; what is less evident is the kind of
response that is required. Traditional surgical
treatment is extremely invasive, and endovascular stent-grafts are far from perfect. But
the work carried out by a researcher at ÉTS is
proving to be a “game-changer.”
Sophie Lerouge is a Professor in the Mechanical Engineering Department at ÉTS, member
of the Imagery and Orthopedics Research
Laboratory (LIO), and holder of the Canada
Research Chair in Biomaterials and Endovascular Implants. Professor Lerouge is working toward a better understanding of the
mechanisms of stent-graft failure and to develop improvement strategies. Particular emphasis is placed on the clinical complications
of the endovascular treatment of abdominal
aortic aneurysm associated with the lack of
healing in tissue surrounding the stent.
The stent-graft is a covered endoprosthesis
inserted via catheter; it is deployed in the aneurysm to prevent blood flow from applying
pressure to the artery wall and causing it to
rupture. But the nature of the materials used
impedes local tissue-healing. The solution?
Endow the stent-graft with a bioactive coating able to induce cell mechanisms implicated
in tissue repair. Sophie Lerouge and her team
have devoted themselves to developing this
material. In vitro tests conducted last year
were very successful, and results were published in Biomaterials, the leading journal in the field. In vivo testing is now under way.
Concurrently, Sophie Lerouge is developing an additional strategy: new embolizing agents that can be injected into the
aneurysm to prevent leaks around the stent-graft and foster long-term healing. A new viscous hydrogel that gels at body
temperature and possesses mechanical and biological properties that prevent blood from entering the aneurysm has been
submitted for patent and is being evaluated by a company.
These research projects, which are being conducted in collaboration with other researchers at ÉTS, École
Polytechnique de Montréal, McGill University, and CHUM, are receiving funding support from NSERC,
Canadian Institutes of Health Research (CIHR), Fondation des maladies du cœur du Québec (FMCQ), and
CFI. Sophie Lerouge supervises two postdoctoral fellows, three doctoral fellows, and four graduate students as part of her research projects.
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Professor François Gagnon
and wireless emergency and
tactical communications
In the event of disaster, communications are
the cornerstone of emergency response. It is
essential for collecting and transmitting vital
information to a control centre. Communications enable the effective management of the
situation, coordination of efforts, dispatching
of resources, and assignment of equipment.
Also, no two emergency situations are alike;
all cases are different, and it is impossible to
predict actual conditions in which communications will have to be deployed.
François Gagnon is familiar with such extreme conditions. He is a Professor in the
Electrical Engineering Department, holder of
the NSERC / Ultra Electronics TCS Industrial
Research Chair in High Performance Wireless
Emergency Tactical Communications, Director of COMunity, and leading worldwide expert in wireless emergency communications.
In fact, it is in his capacity as an expert in
this field that he spearheads a research project funded by Prompt Inc., NSERC and PSVT
(a program designed to promote research
results and support knowledge transfer offered by MDEIE). Its aim is to develop wireless
communications systems for non-traditional
settings.
More specifically, the work carried out by
François Gagnon and his team focuses on
the development of advanced technologies
designed to increase software cognitivity,
device adaptability, and the overall power of
high-bandwidth wireless systems.
In simple terms, it is a matter of creating a
communications system that can detect the
presence of hostile scramblers and assess their geolocation without resorting to GPS. Determining the positioning of a
single radio device would then reveal, by deduction, the position of other radio devices. The system must ascertain what
type of radiofrequency to use, recognize “friends,” and establish their positions. It employs a kind of automatic environmental
awareness capacity using cognitive properties. The network, created ad hoc, must be able to self-configure and adapt to
change almost instantaneously.
This is a major project that requires contributions from several research colleagues at ÉTS and other
institutions and on which some 20 graduate students and two postdoctoral fellows are participating.
The autonomy of communications systems should not be limited to emergency situations; as a result,
technologies developed as part of this project will likely lead to mainstream applications.
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Professor Marie-José Nollet
and the rehabilitation of urban
infrastructure
Earthquakes are unpredictable and vary
greatly in intensity from weak to violent, with
severe and, even, catastrophic consequences.
According to specialists, the key to earthquake risk-management is to reduce the
probability of damage. By studying a given
region and its buildings, experts can now estimate the damage and consequences of an
earthquake of a given magnitude; as a result,
they can recommend methods for building
earthquake-proof structures and strategies
for strengthening existing structures against
natural disasters.
Marie-José Nollet is one of these specialists.
She is a Professor in the Construction Engi
neering Department and a member of the research team specialized in the Development
and Research on Structures and Rehabilitation (DRSR) at ÉTS. Her research efforts focus
on the rehabilitation of existing structures
using composite materials and on the evaluation of buildings’ vulnerability to seismic risk.
In the event of an earthquake, how will
structures react, particularly, post-disaster
buildings such as schools and hospitals or
vulnerable structures such as unreinforced
masonry buildings? To answer this question,
experts must assess the buildings’ vulnerability and develop effective evaluation procedures in order to prioritize seismic retrofitting
efforts and manage risk more effectively.
Traditional methods for assessing buildings’
seismic vulnerability focus on how the structure performs; by doing so, they treat the
performance of operational and functional
components (OFCs) as a secondary consideration. As part of a project funded by the NSERC’s Strategic Project Grants Program, the research team to which Marie-José
Nollet belongs has proposed a change of philosophy in this regard, particularly for public buildings that must meet specific
functional objectives. According to the new approach, the evaluation process for determining seismic risk in post-critical
buildings is based on meeting functionality objectives, which by definition include safety.
Another area of interest for Marie-José Nollet is the development of quantitative evaluation tools to respond to Canadian
municipalities’ pressing needs with respect to seismic risk-assessment. As part of this process, buildings are modelled and analyzed – especially, historic stone masonry buildings – in efforts to estimate
the probability of damage following various earthquake scenarios. In collaboration with the Geological
Survey of Canada, damage-estimation models will be integrated within the HAZUS-MH methodology to
evaluate seismic risk in North Vancouver and the Montreal-Quebec City corridor.
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Professor Claude Thibeault
and the effect of cosmic
radiation on aerospace
The ever-decreasing size of transistors generally makes electronic devices more sensitive to cosmic radiation, which results in an
adverse impact on the reliability of certain
embedded systems. In fact, in the aeronau
tical industry, repeated temporary device
malfunctions are often blamed on cosmic
radiation.
This problem has become so pervasive that
even suppliers of ground equipment designed for continuous use, such as computer
servers, are taking an increasing interest in it.
A potential solution, of course, is to use radiation-hardened (rad-hard) integrated circuits
that are resistant to radiation – but this is
hardly a miracle solution. First, their cost is
often deemed to be too high compared with
traditional integrated circuits. In addition,
these circuits’ integration capacity and performance are much lower since they are generally a few technology nodes behind current
commercially available circuits due to modifications to manufacturing processes.
Consequently, even the designers of embedded systems that are exposed to radiation (for
example, space technology) are compelled to
use non-rad-hard traditional integrated circuits, including programmable FPGA circuits.
Claude Thibeault is a Professor in the Electrical Engineering Department and a founding member of the Telecommunications
and Microelectronics Integration Laboratory
(LACIME). His research focuses on testing and
diagnostics techniques for integrated circuits
and on design and verification methodologies for digital systems.
In his view, the solution resides in adapting the traditional integration methodologies (from design to testing) of embedded
systems. This approach, which is at the core of his current research efforts, takes into account the effect of cosmic radiation
on electronic devices in terms of their reliability requirements.
By adapting these methodologies, it is possible to provide designers with the means for validating decisions, throughout
the process as a whole, with respect to protective strategies against the effects of cosmic radiation. As a
result, the probability of success of certification tests is optimized.
Professor Thibeault’s project, valued at over $1 million, is titled Radiation-tolerant embedded system: design, verification and test methodologies. It is funded by industry partners Bombardier, MDA Corporation,
and ISR Technologies as well as MDEIE, NSERC, MITACS, and CRIAQ. The Canadian Space Agency (CSA) is
also taking part in the project, along with researchers from ÉTS, École Polytechnique de Montréal, UQAM,
Université de Bordeaux I, and Institut Polytechnique de Grenoble.
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Professor Henri Champliaud
and hydroelectric turbines

Professor Jean-Pierre Kenné
and manufacturing systems

Henri Champliaud, Professor in the Mechanical Engineering Department at ÉTS, is spearheading a major research project that focuses
on new production technologies in the field
of hydroelectricity. The project has led to the
creation of Consortium de recherche en fabrication et réparation des roues d’eau (CReFaRRE) (the consortium for hydraulic turbines
production and repair).

Unforeseen events in production systems
result in major impacts on productivity and
profitability; consequently, what is the most
appropriate response to relative mechanical
unreliability? How can unexpected disruptions
be factored into the supply chain? How can
inventory be optimized to minimize holding
costs and stockouts? In what cases does machine redundancy yield better results?

CReFaRRE brings together two industry partners – Hydro-Québec and Alstom Hydro–,
two research centres – Institut de recherche
d’Hydro-Québec (IREQ) and NRC Institute for
Aerospace Research –, and two universities
– École polytechnique de Montréal and ÉTS.
All of these partners have shared their knowledge to develop new technologies for manufacturing and repairing hydraulic wheels and
related equipment.

Jean-Pierre Kenné, Professor and Director of
the Mechanical Engineering Department at
ÉTS, is actively working to answer these and
many related questions. His research has led
to new optimization solutions for manufacturing systems in a dynamic and stochastic
environment.

Following the intensive development of hydro-electric power plants in the 1960s and
70s, interest has shifted to their turbines.
While they are very productive, the turbines
now have to be adjusted to respond to daily
market fluctuations. Since turbine-perfor
mance improvements as small as 0.1% can
yield considerable profits, there is a great deal
of interest in studying any detail that might
make a difference.
Canadian producers fully understand the importance of building expertise in the maintenance and rehabilitation of their hydraulic
turbines, while manufacturers involved in replacing existing ones are developing a new
market in addition to outfitting new facilities.
As a result, Alstom Hydro and Hydro-Québec
plan to combine their expertise in research and development, manufacturing, rehabilitation, and on-site repair of hydraulic
turbines in efforts to increase the value of their investments.
That is where the Consortium, under the guidance of Professor Henri Champliaud, comes in. Its research efforts focus on two
priorities: to improve the thermomechanical properties of materials and develop new manufacturing and repair processes.
These two research priorities encompass various issues, including: materials characterization; analysis of crack propagation
in welded joints; line-heating forming techniques; high-energy weld-joining; modelling of hammering,
welding and polishing operations; and evaluation of new rehabilitation processes using composites.
The 5-year project, funded by NSERC, Hydro-Québec, and Alstom, has a $5.2-milion budget ($3.2 million cash and $2 million in-kind contributions, including NRC’s contribution). Some 40 researchers, over
30 students, and several postdoctoral fellows will pool their efforts to bring this project to a successful
conclusion.
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Jean-Pierre Kenné leads the Production Technologies Integration Laboratory (LITP), whose
mission is to provide support to the Canadian
manufacturing industry in its three-pronged
endeavour to optimize production processes:
long-term strategies (4-5 years); mediumterm tactics (1 year); and daily operations. The
approach, too, is three-pronged, combining
mathematical modelling, validation of results,
and experimentation.
Activities at LITP are focused on the optimization of dynamic system design and perfor
mance, particularly, flexible manufacturing
systems (FMS). Its research program is based
on the integration of knowledge in ergonomics, the optimization of manufacturing
systems, advanced control techniques for
dynamic systems, simulation, machine safety,
and industrial engineering in general.
More specifically, Jean-Pierre Kenné’s current
work focuses on the one hand, on the impact of machine degradation (whether from normal wear or unforeseen defects)
and, on the other, on the “reverse logistics” of production lines – an increasingly important issue with respect to manufacturing systems.
As a result of growing environmental awareness, industry must increasingly use recycled materials. Consequently, the tra
ditional direct logistics of supply, production, and distribution is reversed, as products used by consumers flow back in part
into the production process. This change has brought about new challenges and compelled industry
to review its traditional strategic foundations. While it is true that reverse logistics can be profitable, the
manufacturing industry must learn how to optimize it in order to get the most out of it.
NSERC is funding Jean-Pierre Kenné’s research projects. Professor Kenné supervises several graduate and
postgraduate students.
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Professor Pierre Dumouchel
and audio-analytic systems

Automatic speech recognition has infiltrated
our daily lives in a multitude of practical applications. Whether it is software applications
that transform dictated text into written text,
or automated call centres that direct calls to
the right department according to what the
caller tells the voice recognition program, the
examples are on the rise.
The daunting challenges presented by these
voice recognition tools are well known to
Pierre Dumouchel, who has been working to
overcome them for nearly 30 years.
Mr. Dumouchel is a full Professor at the Software Engineering and IT Department at ÉTS,
and Scientific Vice-President at the Centre de
recherche informatique de Montréal (CRIM).
He is also one of the principal researchers of
automatic speech recognition systems, and
many of the applications in this field are the
result of his work.
For the past several years, Pierre Dumouchel
and his team have been exploring new territory: the automatic recognition of emotions.
Words alone do not effectively convey reality: the emotional aspect that accompanies
speech is also very rich semantically, and the
characterization of this emotion would considerably increase the scope of a communication. And correctly interpreting an emotion is
a forbidding challenge, an obstacle that the
researcher and his students have been able
to overcome.
In 2009, in front of fifteen teams from around
the globe, Professor Dumouchel and his team
won first prize at the international INTERSPEECH 2009 Emotion Challenge for the computer recognition two-class emotion detection task. Their technology is so advanced that detection can be realized within
one or two seconds based on pseudo syllables.
The many possible applications of this breakthrough will serve to significantly improve people’s lives. For example, Pierre
Dumouchel is working on developing a special subtitling technique for television. To the subtitles would be added clues
to perceptible emotions in the voices of actors and speakers, the goal being to improve the television experience for the
hearing impaired.
In the health care field, an application intended for addicts is being perfected, and the tests conducted
to date have proven conclusive and promising.
Professor Dumouchel’s research is funded by Bell and other funding agencies, such as NSERC. The researcher supervises a postdoctoral student, six students at the doctoral level and two at the master’s
level.
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Professor Vladimir Brailovski
and shape memory alloys

Few research laboratories can boast that
they make advanced contributions to two
distinct sectors. That is the case, however, at
LAMSI (the Shape Memory Alloys and Intelligent Systems Laboratory), where research,
directed by Vladimir Brailovski, Professor in
the Mechanical Engineering Department at
ÉTS, deals directly with the medical and aerospace sectors.
Orthopedic prostheses have significantly improved many people’s lives. While many major strides have been made in materials and
implantation and fixation technologies over
the years, significant challenges remain.
These are the challenges that Vladimir
Brailovski and his team – in collaboration

with Centre de recherche de l’Hôpital du
Sacré-Cœur de Montréal, NRC Industrial Materials Institute, and Québec Metallurgy Centre affiliated with the Trois-Rivières College
– have decided to take up. Their work aims
to optimize the manufacturing technology
used to produce a new superelastic material
for orthopedic implants and to evaluate its
mechanical, physical and chemical properties
as well as its biocompatibility in vitro.
The material is a titanium-based alloy containing only elements with proven biocompatibility: titanium, niobium, and zirconium.
It is produced in two structural states, namely, a dense alloy and a foam, or porous alloy.
Each state manifests a specific complex of
mechan
i cal and morphological properties:
the dense alloy mimics cortical bone, while
the foam possesses attributes that bring to
mind cancellous bone.
Given the material’s biocompatibility and superelasticity, it may be possible to ensure the implant’s mechanical resistance
with a porous layer that enables osseointegration post-implantation. The structure of this variable-density implant should
allow for more effective load transfer between the bone and the implant, thereby extending the useful life of orthopedic
prostheses.
In sum, the project, which receives funding from Fonds de recherche Nature et Technologies du Québec, aims to mimic human bone tissue as much as possible.
Vladimir Brailovski’s research also targets the aerospace industry. By leveraging the properties of shape
memory alloys, considerable force can be generated using very small quantities of matter. This result, of
course, is of interest to the aerospace industry. With funding support from CRIAQ, Bombardier Aerospace
and Thales Canada, Professor Brailovski’s team has contributed to the development of an adaptive wing
airfoil for variable aerodynamic flight conditions.
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ÉTS and its professors

in QUEBEC news
ULTRA ELECTRONICS – $92 million and 130
new jobs in Town of Mount-Royal
December 17, 2010 (Hugo Fontaine)

Montreal, a leader in green energy for the web.
The city is piloting an international project
designed to reduce the internet’s eco-footprint.
Saturday, November 6, 2010, p. 9
(Suzanne Dansereau)
“We’re still a long way from the day when the Internet will leave no ecological footprint, but an increasing number of researchers are working toward that
end,” enthuses Mohamed Cheriet, Professor in the
Department of Automated Production Engineering
at École de technologie supérieure (ÉTS) in Montreal,
who is spearheading the project.

From LARCASE to GARDN – “Green” planes helping to keep skies
blue – Deforming wings and upgraded cabins
February 27, 2011 (Réginald Harvey)
The Canada Research Chair in Technologies for Aircraft Modelling and
Simulation was launched in January […] The Chair is designed to develop innovative methods to improve, above all, aircraft performance
in various flight conditions and reduce their fuel consumption. Chairholder Ruxandra Botez, Professor in the Department of Automated
Production Engineering at ÉTS, is a world-class expert in the field of
aeronautics.

A bionic ear. A young Montreal researcher
has designed an “intelligent” earplug that
blocks noise and amplifies useful sounds.
December 7, 2010 (Émilie Cler)
Jérémie Voix has vision, but his real interest
lies in hearing […].
“The basic idea is simple. Just like our fingerprints, our auditory canals are unique.
As a result, for optimal efficiency, earplugs
need to be adapted to each user’s needs.”

Of Ultra-SCT’s 20 leading suppliers, half are located in Quebec. Ultra-TCS is also a partner in the
NSERC Chair in High Performance Wireless Emergency Tactical Communications at École de technologie supérieure.

Listen up : hearing aids go high-tech. New-generation earpiece is
ready. Sonomax develops self-fitting device that is expected to
yield revenue by end of year.
Business, Saturday, August 28, 2010, p. C6 (Robert Gibbens)
The ÉTS partnership, aimed at developing advanced products for the “bionic ear,” will let Sonomax outsource costly and time-consuming activities
to ÉTS and its highly qualified research team. It will be led by Jérémie
Voix, an expert in acoustical filtering and digital signal processing. He is a
former head of technology at Sonomax and helped to develop its industrial products. Sonomax staffers are already working with ÉTS researchers.

Great energy at ÉTS
April 24 and 25, 2010 (Thierry Haroun)
“You know, on days when I speak with people
in industry, I put on a dark suit, white shirt,
and matching necktie. When I’m with my colleagues and fellow professors, I drop the jacket
and so on. That’s the beauty of it, I have to surf
on two wave crests at the same time,” quips
Daniel Rousse, Professor and Chairholder of
the new Industrial Research Chair in Energy
and Energy Efficiency Technologies at École de
technologie supérieure (ÉTS).

IT-related risk analysis
May 2010, p. 16 (Jeanne Morazain)
“In any company that uses information technology on a broad scale, personnel must be
concerned with IT security,” cautions JeanMarc Robert. IT security is not a matter for
specialists only.

Wind turbines in nordic environments
October 30 and 31, 2010 (Claude Lafleur)
Christian Masson is a Professor in the Department of Mechanical Engineering at ÉTS and Holder of the Research Chair on the Aerodynamics of Wind Turbines in Nordic Environments. “Of course, there are regions in Europe that are similar to ours,” he says, “but they
are not quite the same. Our climate is more rigorous and more difficult to deal with. In addition, the topography of the terrain is quite
complex. We’re not dealing here with large flat surfaces, as in Denmark. Also, we often encounter forests, which are rarer in Europe. In
summary, we are developing tools to design wind farms that address our own geographical specificities.”

Innovation portraits – An engineer serving the interests of
medicine – Jacques de Guise. This researcher has focused several
university research projects on the medical market.
May 8 to 14, 2010, p. 34 (Suzanne Dansereau)
“Right from the start of my career as a researcher, I wanted to ensure that my work was useful to physicians,” states this engineer
who has a sister and brother who are cardiologists, a mother who is a nurse, and another brother who is an optometrist. Even before innovation become a fashionable catchword, I wanted my research efforts to respond to clinical needs.” (Jacques de Guise)

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. Among
the 35 engineering schools and
faculties in Canada, ÉTS ranks
among the best, with close to
fifty chairs, research centres and
laboratories, to which, PDFs 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.
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