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Mathematics researchers use vibrant dyes in a water 
tank to model what occurs in the interior of lakes.
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It’s fitting that the theme of the first 
University of Waterloo annual research 
report is Research Without Borders.

Transformational research that transcends traditional disciplinary 
boundaries has deep roots at Waterloo. It is a differentiating 
strength that supports building Waterloo’s recognition as one 
of the most innovative universities globally where world-class 
research centres and institutes serve as a springboard for tackling 
grand challenges. Internationally renowned researchers at the 
Institute for Quantum Computing are at the forefront of quantum 
science making groundbreaking discoveries that are leading to 
real-world quantum applications. More than 125 researchers in 
the Water Institute from departments across the University are 
engaged in pioneering research on the sustainability of global 
water resources. And innovative research at the Schlegel-UW 
Research Institute for Aging is underpinning new paradigms  
for the provision of care for the elderly.

As you will see in the pages that follow, Waterloo’s emphasis 
on multidisciplinary research has helped lay a foundation for 
large-scale collaborative partnerships with other institutions 
and industry both nationally and internationally, as well as 
enhanced opportunities for commercialization of research results. 
Waterloo is pushing back the frontiers of knowledge. The stories 
throughout Research Without Borders encapsulate examples of 
research excellence over the past year and provide a glimpse into 
the research environment at Waterloo that fosters innovation.

This includes the opening of the Centre for Intelligent Antenna 
and Radio Systems, a world-class and groundbreaking research 
facility that will help shape the future of tomorrow’s wireless 
technologies — just one example of the wide-ranging automotive 
research activity at Waterloo. Likewise, a collaborative research 
project with the Massachusetts Institute of Technology on big 
data is one of the many initiatives at Waterloo that has moved 
research out of the lab and into the marketplace. Globally, 
Waterloo research is guiding public policy development in 
support of the world’s hungry and, through the International 
Tobacco Control Policy Evaluation Project, helping to change 
smoking habits.

Clearly, Waterloo’s innovative way of doing business and  
its impact on grand challenges are being felt worldwide.

Vice-President, University Research
University of Waterloo

uwaterloo.ca/research

http://uwaterloo.ca/research
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The world-class CIARS lab is shaping the future of wireless technologies. 

groundbreaking research
CIARS — SHAPING THE FUTURE 
OF WIRELESS TECHNOLOGIES 

Waterloo is leading the next generation 
of wireless communications. The 
Centre for Intelligent Antenna and 
Radio Systems (CIARS) opened its 
doors in 2013 and is already one of 
the best centres in the world for testing 
electromagnetic devices from radio 
frequency to light-wave.  

This world-class facility will support the creation 
of wireless technologies required for the next 
generation of smartphones, cars, and healthcare. 
Going beyond current perceptions of wireless 
communications, it offers Waterloo researchers 
access to new and emerging technologies that 
may provide life-changing outcomes in 
biotechnology, genetics, pharmaceuticals, 
and targeted drug delivery. 

The unique electromagnetic radiation lab can 
measure electromagnetic fields radiated by 
objects as tiny as a human hair to as big as a 
two-ton truck, with the highest precision over 
the widest range of frequency possible in any 
academic facility in the world.

With CIARS, Waterloo is exploring uncharted 
territory within the electromagnetic spectrum. 
It breaks down the concept of what wireless 
communication and sensing are today, and will 
shape the wireless technologies of tomorrow.

ciars.uwaterloo.ca

RISK OF CHRONIC DISEASE SKYROCKETS 
FOR CANADIAN TEENS 

Youth in Grade 12 are engaging in risky behaviour far more than 
their younger high school peers, and researchers from the School 
of Public Health and Health Systems at Waterloo are concerned 
about these findings.

With smoking, marijuana use, binge drinking, and lack of physical 
activity skyrocketing between grades 9 and 12, these teens are putting 
themselves at risk for chronic diseases such as diabetes and lung 
cancer. Substance abuse and excessive weight gain mean most Grade 
12 students have three risk factors for serious disease, and evidence 
from a Waterloo study suggests that having more than one risk factor 
can increase the probability of disease.

The study is unique because it looked at risk factors for multiple 
behaviours, unlike other studies that examined only single behaviours. 
It revealed that, holistically, youth are in much worse shape with a 
higher risk for chronic disease.

It was also a catalyst for the COMPASS project led by Waterloo 
Associate Professor and Cancer Care Ontario Chair Scott Leatherdale. 
COMPASS is the first international study to evaluate the impact of 
school-level programs and policies on multiple youth health behaviours 
over time and will provide valuable new insight for initiating school-
based prevention programs. The COMPASS project has already helped 
Ontario schools acquire Ministry of Education funding for youth health 
programs to promote healthy eating and physical activity.

uwaterloo.ca/public-health-and-health-systems 
compass.uwaterloo.ca

BREAKING THE ICE ON A NEW DISCOVERY 

Changes in ice thickness are having a dramatic effect on northern 
communities. Secure Arctic lake ice is a necessity for wildlife, the 
environment, and communities that need ice roads to transport 
goods during winter. And without cold temperatures wildlife in and 
around the lakes are in jeopardy, with only a one-degree change in 
water temperatures creating a potentially fatal situation for some 
aquatic species. 

A first-of-its-kind study at Waterloo documented the magnitude of 
lake-ice changes over several decades. Using satellite radar imagery 
from the European Space Agency and the Canadian Lake Ice Model, 
Waterloo researcher Cristina Surdu and Professor Claude Duguay 
were able to gauge whether more than 400 lakes had completely 
frozen to the bottom. They discovered that Arctic lake ice was up to 
38 cm thinner in 2011 than it was in 1950, and the winter ice season 
was about 24 days shorter.

The biggest concern related to thinning Arctic lake ice is its impact 
on the permafrost, or frozen soil, that lies beneath the lakes. Trapped 
within the permafrost are greenhouse gases that could be released 
into the atmosphere if the temperatures continue to rise.

The release of these gases, including CH2 and CH4, will cause 
further warming of the region creating a cyclical process in which 
Arctic lake ice continues to thin and put vulnerable communities at 
risk. This study adds a valuable piece to the global warming puzzle 
and its effects on our planet and populations.  

uwaterloo.ca/geography-environmental-management

SMOKING – increased 

170%
BINGE DRINKING 

 – increased

167%
MARIJUANA USE – increased   

124%
Between 
GRADES 9 AND 12 

based on data from more
than 30,000 STUDENTS

Health Canada’s minimum
PHYSICAL ACTIVITY

GUIDELINES – more than

89%
of students fell
below the bar

FRUIT AND
VEGETABLE
consumption – 

93%
of students fell
below the bar  

http://ciars.uwaterloo.ca
http://compass.uwaterloo.ca
http://uwaterloo.ca/public-health-and-health-systems
http://uwaterloo.ca/geography-environmental-management
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7 Waterloo’s Industrial

RESEARCH CHAIRS

Professor Kirsten Müller and industry partners Paul Ramsay and Richard 
Rusiniak examine algae cultured at Waterloo for Algae Dynamics.

industry partnerships 
FIGHTING NEXT GENERATION 
BACTERIA WITH ALGAE 

As bacteria become more and more 
resistant to traditional forms of 
medication, novel sources of 
antibiotics need to be explored. 

Research by Waterloo Professor Kirsten Müller 
and PhD student Sarah Ruffell, in collaboration 
with Algae Dynamics, is harnessing the nutritional 
and antibacterial properties of algae with the 
potential of bringing them to market. Currently, 
antibiotics are either manufactured or obtained 
from fungi, and various superbugs are becoming 
resistant to antibiotics from these sources, leaving 
people vulnerable to infection.

Professor Müller and Algae Dynamics are 
using algae to produce not only potentially 
life-changing antibacterial medicines, but also 
vitamins, other essential nutrients, and omega 
fatty acids. Obtaining omega fatty acids from 
algae is an innovative and exciting project for 
Algae Dynamics. They will commercialize one of 
the only forms of omega fatty acids not obtained 
from squeezing fish — very appealing to the 
vegan and health conscious market. 

These algae will grow in the Algae Dynamics 
created BioSilo™ cultivation system, or what the 
team fondly refers to as their “perfect pond.” 
Construction of this completely sterile, closed 
pond system was initiated in 2013 and will be 
completed by the end of 2014. The company 
hopes to have samples of algae products 
available for initial sales by early 2015.

uwaterloo.ca/biology
algaedynamics.com

SETTING THE STAGE FOR ACADEMIC 
COLLABORATION WITH INDUSTRY 

Partnerships and collaboration are a valuable element of transformational 
research with the potential to address the needs of business, industry, 
government, and society. This mutually beneficial relationship is 
exemplified by a partnership involving Waterloo Professor John 
McPhee, Maplesoft, and Toyota Motor Manufacturing Canada.  

The trio is collaborating on improving vehicle safety and 
performance, while reducing fuel consumption and emissions, with 
model-based design and control of automotive systems. Using 
MapleSim, a Maplesoft software platform developed with McPhee, 
design engineers are accurately modelling and mimicking the impact 
of design changes and control parameters on overall performance. 
This ability accelerates the design cycle and improves product quality. 

As an end-user expert, Toyota provides technical advice and 
investigational assistance. This support has improved capabilities 
of the MapleSim software which is now used in Toyota’s advanced 
engineering design process. These efforts will grow our IT industry 
and increase the production of green vehicles in Canada, which will 
be highly beneficial to the environment.

In recognition of the collaboration as a model of effective partnership 
between industry and academia, the group was awarded a prestigious 
2013 Natural Sciences and Engineering Research Council of Canada 
(NSERC) Synergy Award for Innovation. Waterloo partnerships like this 
set the stage for high-quality and world-changing collaborations.

uwaterloo.ca/systems-design-engineering
maplesoft.com
tmmc.ca

PROTECTING WILD RESOURCES 
OF CHINOOK SALMON 

As the popularity of wild Chinook salmon continues to rise, 
Waterloo Professor Brian Dixon is collaborating with four other 
universities and an industry partner to ensure organic production 
and protect this precious species. Accessing the research expertise 
of Canadian universities has proven to Yellow Island Aquaculture Ltd. 
(YIAL) that farming organic native salmon is not only protecting this 
species, it’s also lucrative.

YIAL has more than 20 years’ experience collaborating with university 
researchers, and the company has clearly seen the benefits through 
improved rearing techniques and breeding stock. This has allowed 
YIAL to become the first commercial salmon farm in Canada to adopt 
a 100 per cent organic production of Chinook salmon. It has also 
earned them a stamp of approval from the David Suzuki Foundation. 

The group began their collaboration in 1985. As they grew and 
expanded their research, they sought out Dixon for his expertise in 
fish immunology and species relevant to aquaculture. The Waterloo 
professor has been integral to this project for more than 10 years, 
working with a core group of researchers from the University of 
Windsor, University of Guelph, Western University, and University of 
Northern British Columbia. The team recently celebrated the coveted 
success of receiving a 2013 NSERC Synergy Award for Innovation. 

uwaterloo.ca/biology
yellowislandaquaculture.com

11% Directly from
INDUSTRY

32%
of Waterloo’s RESEARCH
FUNDING resulted from

partnerships with industry

PUBLIC SECTOR FUNDS
requiring matching

from INDUSTRY 21%

We’re amazed to see the different 
areas of expertise within Waterloo 
and all the ways we can work with the 
University to improve our business.

JAMIE MCPHERSON, advanced engineering 
manager for Ontario Drive & Gear Limited —  
a Waterloo industry partner

http://uwaterloo.ca/biology
http://algaedynamics.com
http://uwaterloo.ca/systems-design-engineering
http://maplesoft.com
http://tmmc.ca
http://uwaterloo.ca/biology
http://yellowislandaquaculture.com
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Amir Azhari and Richard Liang, two founders of AOMS Technologies, 
work on their all-in-one fiber optic measurement system. 

entrepreneurship and 
commercialization A SAFER AND GREENER FUTURE 

WITH FIBER OPTIC SENSORS 

To optimize the oil production process 
in conventional and unconventional 
oil and gas wells, the pressure and 
temperature need to be monitored 
continuously. Pipelines also need to be 
carefully monitored for structural health 
and leakage to prevent explosions and 
environmental contamination.

AOMS Technologies, a Waterloo spinoff company, 
is developing an all-in-one fiber optic measurement 
system based mainly on the concept of selective 
coating of fiber optic sensors for multi-parameter 
and multi-point sensing. Fiber optic sensors, which 
are based solely on light, exhibit no electromagnetic 
interference which leads to higher accuracy, higher 
reliability, and lower cost by sensing multiple 
parameters simultaneously.

These fiber optic sensors could change the way 
assets such as high power transmission lines, 
power generation plants, and water reservoirs are 
monitored. By mounting an AOMS Technologies fiber 
optic sensor in watersheds, various factors including 
pressure, temperature, and chemical contaminants 
can be monitored in real time. These sensors can also 
be used to monitor electrical leakage current in high 
voltage transmission lines.

Working closely with Waterloo Professor Ehsan 
Toyserkani and industry partners, the fiber optic 
specialists at AOMS Technologies have been 
refining their sensing systems for these applications. 
2013 marked a success for AOMS on the path to 
commercialization as the team received one of 10 
OCE-CYBF Commercialization Fellowships. This, along 
with the services of the Waterloo Commercialization 
Office (WatCo), will allow AOMS to grow the business 
and bring the fiber optic sensors to market.

uwaterloo.ca/mechanical-mechatronics-engineering
aoms-tech.com

FUELLING GOOD BUSINESS 
WITH DATA CURATION 

In a data driven and often disconnected society, it means a lot when 
a business listens and understands customer needs. 

Tamr, a data curation firm founded in part by Waterloo Professor Ihab 
Ilyas, is helping companies piece together data from hundreds of 
thousands of sources. Using a comprehensive, leading-edge data 
connection platform that quickly connects and enriches data sources, 
Tamr’s clients are making smarter business decisions and creating 
a better customer experience.

Data cleaning and forming applicable connections are essential 
to the client experience and overall business intelligence. Without 
understanding the full picture, subsequent business analyses, decisions, 
and strategies can be skewed. A business needs to fully understand its 
staff, customers, assets, and operations as decisions based on partial 
data can lead to costly and serious errors.

Tamr grew from a multi-institute research project, including researchers 
from Waterloo and the Massachusetts Institute of Technology, examining 
big data, curation, application, and linkage. Co-founded in early 2013, Tamr 
has grown from six employees to 33, assisted by more than $16 million in 
financing led by Google Ventures and New Enterprise Associates. 

cs.uwaterloo.ca
tamr.com

CHANGING THE VIEW ON VIDEOS 

In a few years, 80 to 90 per cent of traffic on networks will be video. 
Communications, media, and entertainment outlets are increasingly 
incorporating video to satisfy demand for fast, engaging, and multi-
sensory content. As video becomes more pervasive, demand for video 
quality grows. Technology from Waterloo will be instrumental in 
ensuring the speed and quality of videos watched every day.

Since every second a video plays consumes network data, a challenge 
for researchers is to determine the best way to compress videos to make 
them smaller while maintaining or improving quality. SSIMWave, a startup 
company launched from Waterloo Professor Zhou Wang’s research, 
is preparing to commercialize two separate technologies to solve this 
challenge: a means to monitor and control video compression and a 
video compression optimizer to enhance the user experience.

By using SSIMWave’s technologies, companies such as Netflix and 
YouTube will be able to benefit from Wang’s expertise in perceptual 
video compression — basing video compression standards on real-
life perceptions. Once they understand how their videos are being 
viewed, SSIMWave’s video compression optimizer can improve video 
quality, resulting in a better experience for users. In early 2014 Wang 
was awarded an E.W.R. Steacie Memorial Fellowship from the Natural 
Sciences and Engineering Research Council of Canada for his work in 
understanding how people view the quality of images and videos. 
The team at SSIMWave, with the assistance of WatCo, plans to have 
the technologies on the market by the end of 2014.

uwaterloo.ca/electrical-computer-engineering
ssimwave.com

CANADA’S MOST
INNOVATIVE
UNIVERSITY
for 22 YEARS 

(Maclean’s magazine)

CANADA’S TOP
COMPREHENSIVE
RESEARCH UNIVERSITY

SIX YEARS for

(Re$earch Infosource Inc.)

http://uwaterloo.ca/mechanical-mechatronics-engineering
http://aoms-tech.com
http://cs.uwaterloo.ca
http://tamr.com
http://uwaterloo.ca/electrical-computer-engineering
http://ssimwave.com
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Professor Jennifer Clapp’s research in global food 
politics takes her to markets all over the world. 

internationalization
A SUCCESS FOR THE 
WORLD’S HUNGRY

The norms and ideas that inform 
international policy change very slowly, 
due to various influences. When official 
policy dialogue is guided by research 
and critique, it’s a huge success.

Research by Professor Jennifer Clapp, a highly 
regarded expert in food politics at Waterloo, 
has done just that. Clapp works with a team 
of researchers to critique the mainstream 
measures of hunger, such as the Prevalence of 
Undernourishment (PoU). The PoU indicator is 
used by the Food and Agriculture Organization 
(FAO) of the United Nations to determine the 
number of hungry people in the world. 

The critical research done by this team aims to show 
that perhaps the PoU is counting too narrowly, and 
not capturing the full range of people who do not 
receive an adequate diet. The problem with a narrow 
measure is that it risks undercounting the number of 
people who experience hunger. Without a realistic 
tally, under- and mal-nourished people around 
the world could be falling through the cracks and 
missing out on much needed assistance and more 
supportive policy.

After presenting their research to the FAO, 
members of the group were pleased to see the 
FAO adopt a wider set of tools for measuring 
the various dimensions of hunger. Clapp’s group 
received a letter from the agency noting that its 
work had been useful in revising the 2013 State 
of Food Insecurity report, which features methods 
for counting the number of hungry.

foodpolitics.uwaterloo.ca 

MOST POWERFUL SUBMILLIMETRE 
SURVEY TELESCOPE IN THE WORLD

Most telescopes observe objects that emit visible light, such as stars 
and galaxies, and give researchers a good idea of how the universe has 
looked for the last two billion years. Colder objects in the universe emit 
light at longer wavelengths than the eye and typical telescopes can see. 
Waterloo Professor Michel Fich is leading a consortium of 10 Canadian 
universities in an international effort to build a submillimetre survey 
telescope — the lar gest and most powerful telescope of its kind that will 
allow researchers to discover how the universe looked 10 or 12 billion 
years ago.

The Cerro Chajnantor Atacama Telescope (CCAT) will probe the colder 
universe, such as interstellar material that may be forming new stars 
and planets, which will help astronomers and scientists unlock mysteries 
regarding the formation of planets, stars, and solar systems. The Canadian 
consortium led by Fich is working with American and German universities 
to make the $150-million state-of-the-art submillimetre telescope.

September 2013 marked an important step for Fich and the international 
telescope team, which includes Cornell University. After working on the 
design plans for the telescope for over two years, the team presented 
their work to an external panel of experts and was overwhelmed by the 
positive feedback they received. Construction on the project is expected 
to begin in November.  

uwaterloo.ca/physics-astronomy

WHO RECOGNIZES ITC FOR GLOBAL IMPACT

Uruguayans have come a long way in changing their smoking habits 
during the last six years.

They’re more aware of the harmful effects of smoking and have 
reduced misconceptions about light or mild cigarettes. They’ve 
also reduced their exposure to second-hand smoke, and more are 
attempting to quit. These findings are from a survey conducted 
between 2006 and 2012 by the International Tobacco Control Policy 
Evaluation Project (ITC Project), a project in 22 countries that was 
created by Waterloo Professor Geoffrey T. Fong.

During the survey period, Uruguay implemented several major tobacco 
control policies such as requiring warning labels to cover 80 per cent 
of the front and back of cigarette packs. Fong says the results are 
consistent with other surveys  — large graphic warning labels increase 
thoughts about the danger of smoking and need to quit. 

Unfortunately, the impact in India isn’t as positive. A 2013 ITC report 
shows that with approximately 275 million tobacco users in India and 
tobacco use accounting for up to half of all cancers, it’s estimated 
there will be 1.5 million tobacco-related deaths annually by 2020. 
Despite proactive tobacco control legislation, India’s smokers are the 
least likely to intend to quit out of 22 countries involved in the ITC 
Project. Fong is working with stakeholders to address the extensive 
tobacco use in India.

For his work in leading the ITC Project, Fong was presented with a World 
No Tobacco Day Award from the World Health Organization in 2013.

uwaterloo.ca/psychology 
itcproject.org

URUGUAY

3/4s
OF SMOKERS
SUPPORT A
TOTAL BAN
on tobacco products
within 10 years

88%
OF MALE &

91%
OF FEMALE

smokers believe smoking should
NOT BE ALLOWED at all
in workplaces 

37%

of smokers
do not allow
smoking in
the home90%

Over 90% of
SMOKERS
SUPPORT

smoking bans in
RESTAURANTS

44%
of smokers

tried to quit
 in 2012

INDIA

33%

TOBACCO
use in adults

15 years
and older

MORE THAN
3/4s OF SMOKERS
were aware that smoking can lead
to lung, throat, and mouth cancers

LESS THAN

50% read or looked closely
at the warning labels
on tobacco packages

OF 
75%

SMOKERS
- 94%

 HAVE
NO PLANS TO QUIT

http://foodpolitics.uwaterloo.ca
http://uwaterloo.ca/physics-astronomy
http://uwaterloo.ca/psychology
http://itcproject.org
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DMITRY ABANIN
Sloan Research Fellowship, 
Alfred P. Sloan Foundation
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JENNIFER CLAPP
Trudeau Fellowship, 
Pierre Elliott Trudeau 
Foundation

BRIAN DIXON
Synergy Award for Innovation 
(Category 1: Small and Medium-
Sized Companies), NSERC

GEOFFREY FONG
World No Tobacco Day Award, 
World Health Organization

JAMES FORREST
2013 CAP/DCMMP Brockhouse 
Medal, Canadian Association 
of Physicists

ADRIAN GERLICH
Industrial Research Chair, 
NSERC/TransCanada

MIKE LAZARIDIS
Fellow of the Royal Society 
(London)
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JOHN MCPHEE
Synergy Award for Innovation 
(Category 3: Two or More 
Companies), NSERC

JAMES WALKER
Royal Society of Canada 
Fellow

P
H

O
TO

 C
R

E
D

IT: N
S

E
R

C

ZHOU WANG
E.W.R. Steacie Award, 
NSERC
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JOHN MCPHEE
Synergy Award for Innovation 
(Category 3: Two or More 
Companies), NSERC

JAMES WALKER
Royal Society of Canada 
Fellow

ZHOU WANG
E.W.R. Steacie Award, 
NSERC
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research dollars
 TOTAL

SPONSORED
RESEARCH
AWARDS 

$180.9M

25% FEDERAL

23% PROVINCIAL

OTHER 16%

INDUSTRY 11%

TRI-AGENCY 25%

TRI-AGENCY
FUNDING 

$45.4M 15% $6.9
million

CANADIAN
INSTITUTES
OF HEALTH
RESEARCH

75%

$34.2
million

NATURAL
SCIENCES AND
ENGINEERING
RESEARCH
COUNCIL
OF CANADA

10% $4.3
million

SOCIAL SCIENCES
AND HUMANITIES

RESEARCH COUNCIL

INTERNATIONAL

AWARDS

$17.4M
U.S. $14M

INTERNATIONAL
(EXCLUDING U.S.) $3.4M

An artistically sketched diagram of the brain resembles graphics from SPAUN — the 
world’s largest functional brain model — created by Waterloo Professor and Canada 
Research Chair in Theoretical Neuroscience, Chris Eliasmith. In 2013, Eliasmith and his 
team founded Applied Brain Research: a research and development company focused 
on producing new information technology inspired by how the brain functions.

uwaterloo.ca/arts 
appliedbrainresearch.com

13

O
FFIC

E
 O

F R
E

SE
A

R
C

H
  |  Research W

ithout Borders

research dollars

http://uwaterloo.ca/arts
http://appliedbrainresearch.com


| 

C
0

0
60

35

Waterloo Professor Claude Duguay stands on a frozen Arctic lake 
while conducting research on the magnitude of lake-ice changes.

PHOTO CREDIT: Claude Duguay and Michael Neilly, University of Waterloo

OFFICE OF RESEARCH  uwaterloo.ca/research
200 University Avenue West, Waterloo, ON, Canada  N2L 3G1  

http://uwaterloo.ca/research
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