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AN INSPIRATIONAL FACULTY

D E A N ' S MESSAGE

It has been a very rewarding experience serving as dean of this extraordinary Faculty since
July 2012. Every day I come into work inspired, energized, and I have to admit, a bit in awe
of the people around me and the incredible work that is being accomplished.
Guided by Vision 2015, Waterloo Engineering’s strategic plan, our Faculty continues to grow.
In 2012, we had a record number of undergraduate and graduate students — 6,840 and
1,945 — and granted a record 1,046 undergraduate degrees. We also did extremely well
with our research funding. In 2011/2012, external research dollars totalled $65.8 million,
up over $5 million from the previous year. This increase is a direct reflection of the
excellent and relevant research undertaken by our faculty members and students.
Our research in the area of nanotechnology received a boost with the opening of the
spectacular Mike & Ophelia Lazaridis Quantum-Nano Centre in September. The new centre is
enabling innovative and multidisciplinary research through the collaboration of nanotechnology
and quantum experts working side by side. With this unique combination of strengths
from science, math and engineering, the opportunities for designing and developing novel
components to build miniaturized devices with tremendous capabilities are virtually endless.
In November, we marked the launch of the university’s Real-time Embedded Systems
Laboratory led by Sebastian Fischmeister, an electrical and computer engineering professor.
Through the facilities of this new lab — the first of its kind in Canada — we now have the tools
and capabilities necessary to reduce the size, power and cost of a wide range of industrial
and consumer products, while increasing reliability and performance.
The Faculty’s automotive research was strengthened in 2012 with the addition of a 1,400kilogram payload crash sled. Michael Worswick, a professor and Canada Research Chair in
our mechanical and mechatronics engineering department, is leading a team that is working
to develop safer automobiles. The crash sled provides vital information about the impact
resistance and energy absorption capacity of light-weight vehicle structures.

EXPANDING OUR GLOBAL PRESENCE
We will continue to build on the strategic research strengths of our Faculty and enter into
new and emerging areas of research that will make an impact on the global scale. To make
this happen, we are planning to partner with select, top-ranked universities in North America,
Asia and Europe in a number of strategic areas.
As our faculty members continue to lead educational and technological innovations in
Canada and around the world, our goal remains to be the destination of choice for the
most talented students. To do this, we need to develop the resources necessary to educate
“the engineer of the future”, one who will have the knowledge and skills required to adapt
and succeed in the increasingly-demanding engineering workplace.

our website:
VISIT engineering.uwaterloo.ca
Reunion of the Class of 1962

We have already begun offering experiential
learning activities in the first year for our
mechanical and mechatronics undergraduate
students, and we intend to expand them
further so that there is a stronger connection
made between the theoretical and the
physical principles. Waterloo Engineering
also continues to grow our graduate research
programs and professional programs to
produce the highly-qualified engineers
that society demands.

WE DO THINGS DIFFERENTLY
It was an absolute privilege for me to meet members of our first graduating class at the end of
September! It was the Class of 1962’s hard work, determination and indelible spirit that created the
foundation of Waterloo Engineering and helped make us among Canada’s premier engineering schools.
At Waterloo, we do things differently . . . and that’s not just my opinion. A recent article in the New York
Times described the university as one of the world’s best technology schools and pointed out that it’s
our different approaches, rather than money, which have enabled us to attract prominent faculty
members from around the globe, as well as Canada’s top engineering and computer science students.
Two of those different approaches noted in the article are our ground-breaking co-op program, as
well as our Intellectual Property Policy. Unlike other North American institutions, the university allows
its faculty and students complete ownership in the products or inventions they create on campus.

ENTREPRENEURSHIP STARTS HERE
For over half a century, we have graduated very strong engineers who have achieved remarkable
things. And while we still are producing highly-trained professionals, in the last decade we have
noticed an increasing number of entrepreneurs who are coming out of our programs. This is due,
in part, to their Waterloo co-op experience, but I also think it’s because of the type of students
we are now attracting — I truly believe entrepreneurial inclinations are wired into their DNA!
Engineering education for the next 50 years needs to reflect the emergence of larger classes of
professional engineers, researchers and entrepreneurs who will impact our economy. With that goal
in mind, we have launched a number of new programs to meet the needs of our students who have
an entrepreneurial bent.
In 2012, we introduced the Bridging Entrepreneurs To Students program, offered by the Conrad Business,
Entrepreneurship and Technology Centre. The innovative program supports local startups that struggle
to hire and pay staff and co-ops. It pairs companies with first-year co-op students who work for four
weeks with different businesses and receive training and development, plus a stipend for living expenses.
While many business owners are successful without formal training, there are specific elements
of entrepreneurship that can be taught. To get our students on the right path, we are hoping
to introduce an undergraduate option in entrepreneurship that will provide them with the skills
and knowledge they need to create their very own businesses.
I am extremely proud of our students and alumni who have started businesses in Canada and
throughout the world. Pictured with me here are two of the founders of BufferBox, a recent
success story resulting from a fourth-year design project, and other outstanding students
and graduates who are passionate about making their own mark on the business world.
I want to thank all our professors, staff, students and alumni who continue to make Waterloo
Engineering a school we can be honoured to call our own. As you read through the compelling
stories in this report, I’m sure you’ll agree that our reputation is the result of our remarkable
people and the impressive work they do both here in Waterloo and throughout the world.

PEARL SULLIVAN
Dean, Faculty of Engineering
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Instead of working for others, an increasing number of Waterloo Engineering students and alumni
are using their creativity and entrepreneurial skills to start their own successful companies. From left
are Aditya Bali (BASc ’11, Mtron), co-founder of BufferBox, a network of 24/7 parcel pick-up stations
that was recently acquired by Google; and Beth Nenniger and Laura Austin, both fourth-year
architecture students who won a University of Waterloo VeloCity award to help fund their start-up
company DraftingSpace, which connects homeowners who are looking to renovate with freelance
designers through an open competition platform.
To the right of Waterloo Engineering Dean Pearl Sullivan are Matt Rendall (BASc ’08, Mtron;
MBET ’09), co-founder and CEO of Clearpath Robotics, which develops and manufactures
unmanned vehicles used for autonomous vehicle research and data collection on land and
sea; Jay Shah (BASc ’11, Mtron), a co-founder of BufferBox; and Maria Ly (BASc ’06, Comp
and MSci), co-founder of Skimble, a fitness app company located in San Francisco.
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NEW AND NOTEWORTHY

HIGHLIGHTS
» The 2012 Alumni Achievement Medals were presented to Gholamreza Chaji (PhD
’08, Elect), Ilia Kaufman (MASc ’69, Elect; PhD ’71, SD) and Michael D. Watkins (BASc
’80, Elect). The Team Alumni Achievement medal was awarded to PLANT Architect
Inc., founded by Lisa Rapoport, Chris Pommer and Mary Tremain, all graduates
of the university’s bachelor of environmental studies program and the School
of Architecture. The Friend of the Faculty Award was presented to Maplesoft.
» Sanjeev Bedi of mechanical and mechatronics engineering, Mark Pritzker of
chemical engineering and Mark Smucker of management sciences received
the Faculty’s Teaching Excellence Award.
» The En-Hui Yang Engineering Research Innovation Award was presented to Peter
Huck of civil and environmental engineering. The Engineering Research Excellence
Award was received by Dayan Ban of electrical and computer engineering,
and David Clausi and Alexander Wong, both of systems design engineering.
» Vicky Lawrence of systems design engineering and June Lowe of the engineering
undergraduate office were honoured with the Outstanding Staff Performance Award.

COLLABORATIVE DRIVE FOR DATA
Drivers in Southern Ontario are used to hitting the highway in blistering July heat
and enduring sloppy, slushy commutes in the winter. But how does the climate
affect the long-term performance of electric vehicles and plug-in hybrids?
Drive4Data is a new study that lets researchers and drivers see how well electric vehicles
perform, not just in controlled settings, but where Waterloo drivers actually travel.
“Our researchers recognize that there’s a gap in real-world electric vehicle data,
especially in this country,” says Tracey Forrest, director of the Waterloo Institute for
Sustainable Energy (WISE). “We’re quite excited about the potential for Drive4Data to
support electric vehicle research being undertaken by over two dozen WISE members.”
The new collaboration is the first of its kind in Canada and involves WISE and FleetWise
EV3000, an initiative of the Toronto Atmospheric Fund. The technology partner is
Waterloo-based CrossChasm, a company founded by Waterloo Engineering alumni
Matt Stevens and Chris Mendes.

our website:
VISIT engineering.uwaterloo.ca

Local auto dealerships are convincing new and existing e-vehicle drivers to agree
to have a wireless monitoring device, no larger than a hockey puck, installed in their
vehicles. It then records data such as battery use, travelling distance and charging time.
Researchers could eventually use the information to find new ways to improve smart
chargers and create longer lasting batteries. There’s another important benefit too,
Forrest says.
“Participants gain access to their own custom web portal and can see how their vehicle
is performing,” explains Forrest. “Often, drivers of electrified vehicles are data hungry.
Drive4Data meets a real need: the genuine desire to know how to optimize their vehicle.”

We are the largest engineering school in Canada,
with more than 8,780 students enrolled in 2012.
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REVITALIZING THE FOUNDATION
Victoria Chennette* has one word to describe the renovated Douglas Wright Engineering (DWE) building: Awesome.
“It’s great that the soil labs and water quality labs are in the same hallway,” says the fourth-year environmental
engineering student. “Everything is centralized for the department.”
When chemical engineering moved from DWE to the new E6 building in 2011, the opportunity arose to give the
C-Wing of engineering’s very first building a makeover for civil and environmental engineering.
The building is now brighter, more spacious and convenient, says Mark Sobon, a lab technologist. It boasts everything
from new fume hoods and snorkel ventilation to a central loading dock hub. There’s even a direct feed to sewer lines
so water researchers can find a more effective means of waste water treatment on an hourly, daily or weekly basis.
Innovative? Absolutely. But Bill Annable, a civil and environmental professor and the department’s space coordinator,
believes the building’s greatest strength is its ability to bring people together. “With new facilities come new interests,
energy, excitement and collaborations,” he says. “That’s going to dramatically increase our teaching and research potential.”
*From left: Leah Siczkar, a geological engineering student, Mark Merlau, a lab technologist, Chris Cosby, a geological
engineering student, Mark Sobon, a lab technologist, and Victoria Chennette, an environmental engineering student.

SPECTACULAR HOME FOR INTERDISCIPLINARY RESEARCH
Walking through the new Mike & Ophelia Lazaridis Quantum-Nano Centre is like taking a step into the future.
Opened in September, the centre is shared by Waterloo’s nanotechnology engineering programs, the Waterloo
Institute for Nanotechnology and the Institute for Quantum Computing. For the first time, students,
professors and staff are under one roof.
“Running across campus was great for physical fitness, but it’s really hard to feel you belong when you have
no home. Now we do,” says Chris Backhouse, an electrical and computer engineering professor and director
of the nanotechnology engineering undergraduate program.
The centre’s ability to spark collaboration is nearly as impressive as the research that is taking place in the 285,000square-foot space. Not only does the six-storey atrium provide common ground for nano and quantum researchers
to meet, but the close proximity helps too. Biologists rub shoulders with polymer chemists and electrical engineers.
“There’s a remarkable tendency to collaborate with people just down the hall,” Backhouse says. “Once you get the
same people sharing the same coffee pot, that’s when you get interdisciplinary research.”

UNDERGRADUATE STUDIES

HIGHLIGHTS
» Sasanka Nagavalli of mechatronics engineering was chosen by the university
as Waterloo Engineering’s top co-op student of the year.
» A new Engineering Ambassador Team was launched to help future students
determine what undergraduate program is the best fit for their interests and
skills. The team is comprised of current undergraduate students representing
all 13 Waterloo Engineering undergraduate programs.
» Crouton Labs, a team made up of third-year mechatronics engineering
students Drew Gross, Akash Vaswani and Jake Nielsen and computer science
student Christophe Biocca, took first place in the Brainstem Build-a-thon.
The competition was held as part of the June BrainSTEM “unconference”
at the Perimeter Institute for Theoretical Physics located in Waterloo.

AN AWARD-WINNING CAREER
June Lowe has kept the name of every Waterloo Engineering student she
has ever worked with or taught. And considering she was with the Faculty
for over 42 years, that’s quite a few names. More than 30,000, in fact.
The personal connection Lowe formed with her students is one of the
reasons she is missed after wrapping up her career in December as a senior
demonstrator for first year engineering.
“I think more than anyone I have ever met, June cares about others,” says her
colleague Chris Rennick, also a senior demonstrator for first year engineering.
“She has been extremely dedicated to her students and seems to have a knack
for knowing what they needed over the years.”
One thing she’s done for her students each October has been to extend an
invitation to those without Thanksgiving plans to her home for a turkey dinner.
Her dedication to Waterloo Engineering and her students was recognized with
the Faculty’s 1975 Distinguished Teaching Award and the 2012 Engineering
Outstanding Staff Performance Award in the technical category.
Lowe, who began working at the university on July 2, 1970, says her retirement
plans include doing something with all her students’ names, although she doesn’t
know exactly what. “But I’ll definitely count them and maybe even plot each one
on a graph,” she laughs.

our website:
VISIT engineering.uwaterloo.ca/undergrad

Waterloo Engineering pioneered co-operative education
in Canada and we continue to be a world leader in
education through innovative and experiential learning.
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INTERNATIONAL CODING HONOUR
It’s 4 a.m. Pump-up music fills the conference room at Facebook’s California headquarters as
exhausted coders and designers hunch over their laptops.
Welcome to the Facebook Global University Hackathon, a competition to build apps from scratch in
just 24 hours. The University of Waterloo was among the 18 teams flown to Silicon Valley in November,
having triumphed at the regional hackathon in January.
Undergraduate students Jinny Kim of chemical engineering, left, Fravic Fernando of software
engineering, right, and Scott Greenlay of computer science faced tough international competition,
including teams from MIT, Harvard and UCLA. But at the end of the day, it was Waterloo that brought
home top honours with Quin, a voice-activated iPhone app that presents information about Facebook
friends using sleek pie charts and bar graphs.
The team credits their win to a polished design, rigorous testing and a demo that showcased the
app’s potential when Greenlay asked Quin to show him all the single ladies in his friends’ group.
So how did the three champions celebrate after pocketing the $3,000 grand prize? “By sleeping!”
laughs Kim.

CATALYST FOR CHANGE
If there was ever any doubt that cardboard floats, the 30 high school students who attended the Catalyst
Leadership program offered by Waterloo Engineering last summer proved that it does. Not only did the
students build cardboard boats, they filled them with people and then set them to sail in a pool.
It was just one activity that Waterloo Region high school students tried as part of the inaugural, one-month
summer program designed to develop leadership in engineering and science. They also spent two weeks as
volunteers for the University of Waterloo’s Engineering Science Quest camp. “After a month, the students
had a clearer picture of what university is all about,” says Joel Mieske, the high school outreach coordinator.
Martin Scherer, manager of outreach for Waterloo Engineering, says Catalyst goes even further. The experience
opens students’ eyes to how engineering is changing lives. “A lot of students want to be doctors to make the
world better,” Scherer says. “But if you say, ‘An engineer made that MRI machine,’ a light bulb goes on.”
For Lydia Howlett, 17, the program provided her with the goal to attend Waterloo for environmental engineering —
plus something else. “Through the presentations, games and challenges, I’ve become a lot more confident,” she says.

GRADUATE STUDIES

HIGHLIGHTS
» For the second year in a row, three of the four graduate students to win the
university’s exceptional teaching award were from Waterloo Engineering.
Arash Shahi of civil and environmental engineering, Andrea Murphy
of the School of Architecture and Hamed Shateri of mechanical and
mechatronics engineering received the Amit and Meena Chakma
Award for Exceptional Teaching by a Student at spring convocation.
» Ahmed Abdel Aziz of electrical and computer engineering and Mohit
Verma of chemical engineering received prestigious NSERC Vanier Canada
Graduate Scholarships that will help them complete their doctoral degrees
and conduct engineering research.
» Both of the university’s 2012 Governor General’s Gold Medals for graduate
studies were won by engineering students. Matthew Day of mechanical
engineering was chosen as the master’s medal winner and Rongxing Lu
of electrical and computer engineering was selected as the doctoral
medal winner.

TINY TECHNOLOGY, HUGE IMPACT
More than 23,000 Canadians with kidney disease depend on dialysis to keep
them alive. Three times a week, they spend hours hooked up to a machine that
removes waste products and excess water from their blood.
Morteza Ahmadi thinks there’s a better way to do it. The doctoral candidate
in systems design engineering envisions a highly-efficient, miniaturized dialysis
machine that users could simply strap on and continue with their lives. But how
do you make something the size of a dishwasher small enough to wear?
“That’s where nanotechnology comes in,” explains Ahmadi.
A few years ago, he came across an article in Nature magazine describing
an ultrathin silicon membrane 2,000 times smaller than a human hair.
This, he thought, could be the key to an artificial kidney.
Ahmadi has proved his hunch was correct, thanks to an Allied Health Doctoral
Award from the Kidney Research Scientist Core Education and National Training
Program (KRESCENT). His blood-filtering experiments show that tiny pores in
the nano-fabricated membrane let water molecules and waste products pass
through, leaving blood cells and some of the nutrients behind.

our website:
VISIT engineering.uwaterloo.ca/grad

While there are still several practical challenges to address before his vision
becomes reality, he’s confident that time-consuming dialysis appointments
will ultimately be a thing of the past.

Released in May 2012, the Faculty’s Vision 2015
strategic plan calls for a renewed emphasis on
graduate studies that will be marked by new
programs and course offerings that create more
opportunities for both research students and working
professionals.
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LIFE-CHANGING RESEARCH
Among the flasks, beakers and fume hoods in professor Frank Gu’s chemical engineering lab, many top
Waterloo students are using nanotechnology to improve the quality of life in Canada and around the world.
For example, chemical engineering doctoral candidate Mohit Verma, right, is attempting to package
glaucoma drugs in nanoparticles specially designed to hone in on affected tissue and then slowly release
their payload. If he succeeds, a weekly dose will be enough to keep patients seeing clearly. “Basically this is
a way to prevent blindness,” says the winner of a prestigious $50,000 Vanier Canada Graduate Scholarship.
In another part of the lab, fourth-year student Tim Leshuk, left, is using titanium dioxide to remove
pollutants from water that conventional technologies like filtration, chlorination and ultraviolet radiation
can’t touch. Coating the mineral with magnetic nanoparticles ensures it can be quickly and safely removed
from the water supply after doing its job. Could this revolutionize water treatment?
“That’s what we’re all betting on,” says Leshuk, who will start his doctoral degree under Gu’s supervision
in 2013. Gu couldn’t be happier with his students who are pushing the boundaries of research.
“They are the best of what Waterloo has to offer,” he says.

LANGUAGE LEARNING GOES HIGH TECH
As a Spanish instructor, Camelia Nunez knows how tough it is to master a new language. “Students end up
learning grammar and vocabulary, and they know all the rules, but in the end very few of them can actually
communicate in the language,” says the Master of Business, Entrepreneurship and Technology (MBET) student.
The key, she says, is conversational practice — and that’s where her concept for Milao Language comes in.
Milao lets you chat on your computer or mobile device with an artificially intelligent speaker that responds
and adapts to your text-based conversations.
To turn the idea into a commercial reality, Nunez needed business skills and tech savvy. So, she signed
up for Waterloo’s MBET program, putting her PhD at Western University on hold. “The MBET program
gives you all the tools that you could possibly ask for to succeed,” she says.
The program’s eight-month commercialization practicum offered the perfect opportunity to team up
with other students to get the startup off the ground. With a beta version launch currently planned
for September 2013, it won’t be long before language novices are saying “iHola!” to Milao Language.

ARCHITECTURE

HIGHLIGHTS
» Waterloo’s School of Architecture was chosen as one of the top design
schools in North America — and the only Canadian institution — by AZURE,
an award-winning magazine with a focus on contemporary architecture
and design.
» Professor Philip Beesley received funding from the Social Sciences
and Humanities Research Council of Canada for his research into
near-living experimental architectural constructions featuring interactive
physical movement, artificial intelligence and chemical exchanges
with the environment.
» Faculty member Lola Sheppard was honoured as the recipient of
Architecture Canada’s 2012 Young Architect Award.

AN INFLUENTIAL PLACE TO STUDY
There’s a saying used to describe visiting Rome: “Roma, non basta una vita,”
meaning, “Rome, a lifetime is not enough.”
Since 1979, over 1,600 undergraduate architecture students have done their best
to absorb as much Roman culture and architecture as they can in their 4A term.
Wandering the Italian city’s piazzas, examining the Pantheon, and working in the
Trastevere neighbourhood studio, many of them say the School of Architecture’s
Rome program is the most influential experience of their education.
Lorenzo Pignatti, program director since 1989, explains that Waterloo chose
“the eternal city” for its historical relevance. “The curriculum has always been
centered on architectural iconography and history,” he says. “Rome is the
most meaningful place to study that.”
The past three decades have also seen Waterloo put its own stamp on the
city, through public events, lectures and exhibitions. For the program’s 20th
anniversary, it hosted a conference that drew architects and scholars from
around the world.
Matthew Hartney, who is now finishing his master’s degree in architecture at
Waterloo, went to Rome a few years ago and says the experience has had a huge
impact on the thesis he’s completing today. Rome taught him that cities can
come back from the brink to flourish, albeit in a more restrained way. “I’m very
intrigued in how a place successfully regenerates the way Rome has,” he adds.
our website:
VISIT architecture.uwaterloo.ca

We are the only Canadian school of
architecture with a permanent international
location: the Waterloo Studio in Rome, Italy.

“The story of the library becomes the story of the struggle about a civilization’s values,” he says. “What is the library
when the position of books in general, or the idea of the book in particular, is actually challenged?”
van Pelt is known for his ability to use story to unpack complicated cultural concepts for his undergraduate and graduate
students. Highly regarded for his extensive research into Holocaust architecture, he has been awarded a Guggenheim
Fellowship and honoured as a fellow of Massey College.
One of his master’s students, Andrea Hunniford, right, is researching how New York Public Library’s 42nd Street location is on a
fast track to demolishing seven floors of stacks below the two-block-long Rose Reading Room. Up to three-million volumes will
be shipped to New Jersey. It’s a narrative tailor-made for Hunniford to explore as she’s witnessed van Pelt do with other topics.
“He uses stories to reveal the invisible and allow the voiceless to speak,” she says. “I’ve been truly inspired by that powerful
spirit and try to search for the story in my own research.”
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BUSINESS, ENTREPRENEURSHIP
AND TECHNOLOGY

HIGHLIGHTS
» For the second year in a row, students from the Master of Business,
Entrepreneurship and Technology (MBET) program dominated the 2012 RBC
Next Great Innovator Challenge, taking home first prize and $20,000 in prize
money. Members of the team, called the Inspirators, were Ehsan Daneshgar,
Amber Manzoor, John Zupancic, Amro Gushaah and Xuexia Sophia He. Their
winning idea focused on mobile banking and the creation of a new platform
that will allow young Canadians to set financial goals, seek advice and budget
effectively in order to achieve long-term financial security.

VIRTUALLY AMAZING INCUBATOR
A virtual program that will boost countless student businesses is beginning to take shape.
In April 2012, the Conrad Business, Entrepreneurship and Technology Centre
was awarded US $1.6 million by the Graduate Management Admission Council
(GMAC), to establish a virtual incubation program that will help Master of Business
Entrepreneurship and Technology (MBET) students build companies and community.
Karin Schmidlin, manager of the virtual incubator, along with Howard Armitage,
founder of the Conrad Centre, and Doug Sparkes, interim director of the Conrad Centre,
are running the program. Possible collaborations with universities in Australia,
Latin America and Kenya are currently being explored.
Although the program is still in the design phase, which Schmidlin refers to as having
whiteboards and crazy ideas, a prototype will be available by the end of the 2013.
So why bother going the virtual route? Isn’t successful business pitching still all about
face-to-face networking?
“I enjoy interacting with people, but life is different now. We’re not all in the same room
or even the same country,” Schmidlin says. “Just because we want to pitch to mentors in
Toronto doesn’t mean they have time to come here. Pitching by video and collaborating
virtually become useful tools.”
MBET students Georgina Divaris and Jim Robeson agree that having the ability to meet
mentors and advisers online by means of a virtual incubator offers exciting possibilities.
“It provides new ways to mentor, learn and grow no matter where you are,” Robeson says.

our website:
VISIT cbet.uwaterloo.ca

The Conrad Centre’s MBET is the only
business program of its kind in Canada
focused entirely on entrepreneurship.

The Bridging Entrepreneurs To Students (BETS) program was launched in 2012 to support local start-up companies
that struggle to hire and pay staff or co-ops. The program pairs the companies with BETS co-op students who work
for four weeks with different companies and receive training and development, plus a stipend for living expenses.
Margaret Cichosz, right, the coordinator of BETS and a recent MBET grad, hired Jessica Ly, centre, and Seam Azmal,
left, two of the program’s co-op students for her own enterprise, Wriber.com. “For the first time in our business we
were able to manage other people.”
Ly, a nanotechnology engineering student, plans to launch a startup someday too, and admits it was good to find
out through the BETS program how much work it really takes. Meanwhile, Azmal, an electrical engineering student,
says he’s already noticing benefits today. “I gained three work terms’ worth of experience with BETS. It makes my
resume look amazing.”

2 0 1 2 A N N UA L R E P O R T

It takes long hours and hard work to run a successful startup. Now, a new Conrad Business, Entrepreneurship and
Technology Centre program is providing first-year engineering students with invaluable co-op experience that
puts them right in the middle of the action.
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CHEMICAL ENGINEERING

HIGHLIGHTS
» Professors Leonardo Simon and Raymond Legge became part of the Ontario
Biomaterials A-Team, a new cross-university team of scientists formed to help
Canadian companies bring their innovative bioproducts to market faster.
» A team of fourth-year students took top prize in the 2012 Minerva Safety
Engineering Design competition, which encourages colleges and universities
to incorporate safety management education into core curricula.
» Faculty member Frank Gu was awarded a Tier 2 Canada Research Chair in
Advanced Targeted Delivery Systems. His new chair recognizes his research
into changing medical treatment and diagnosis on a nano-scale, by bringing
together biology and engineering.

TOP PRIZE FOR SUSTAINABLE PLAN
On one side of the stage sat the CEOs of Walmart Canada, Unilever Canada,
Coca-Cola Refreshments Canada, Maple Leaf Foods and the David Suzuki Foundation.
On the other stood a trio of fourth-year chemical engineering students from Waterloo
there to defend the team’s business plan.
“We were pretty intimidated,” admits Alan Thai, one of the chemical engineering students.
This was the scene in February 2012, during the final round of Walmart Canada’s
national Green Student Challenge. Thai and teammates Arthur Yip and Jake Yeung had
just wrapped up their case for powering the retailer’s Ontario fresh food distribution
centre with 100 per cent renewable energy.
By combining wind turbines, solar panels and a system to convert excess electricity into
hydrogen fuel for forklifts, the students estimated they could slash the centre’s carbon
dioxide emissions by 42 per cent. No question, it was green. But would it be profitable
enough to win over the panel of dollar-driven judges?
Other teams had degrees in business and economics, Thai recalls, and plans that
promised more lucrative returns on investment. But it was Waterloo that took
the $60,000 grand prize, thanks to the team’s impressively rigorous analysis.
“We could really defend our numbers,” Thai explains.
“I’m extremely proud of the team from the University of Waterloo,” says Shelley Broader,
CEO of Walmart Canada. “The members will help change the way business is done by
making it more sustainable while adding to the bottom line.”

our website:
VISIT chemeng.uwaterloo.ca

We have one of the country’s largest
undergraduate programs in chemical
engineering and the impact on industry shows:
an estimated 10% of Canada’s chemical
engineering graduates are from Waterloo.

Flora Ng says there’s a better way to prevent ice build-up on aircraft.* The chemical engineering professor is turning
glycerol into 1,2-Propanediol, a green de-icer that meets industry specifications and could replace petroleum-based
materials. Glycerol is a by-product of biodiesel, making Ng’s green de-icer even more eco-friendly.
Ng has spent over 20 years researching catalytic distillation, a process that speeds up chemical reactions and
separates the products. It has an impact on creating biodiesels from waste oil and greening oil sands.
Over the years, her chemical engineering achievements have been widely recognized. A fellow of the Royal Society
of Canada, Ng recently won the Canadian Green Chemistry and Engineering award in the individual category
and in 2008 received the university’s highest academic honour when she was named a University Professor.
Still, Ng’s eye remains on the future.
“I’m proud that I have helped many highly-trained students graduate,” she says. “They’re the next generation
of exceptional researchers.”
*Use of aircraft courtesy of Flightpath Charter Airways Inc.
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When freezing rain hits, a spray of de-icer enables snow and ice-covered aircraft to get off the ground. Unfortunately, safety
comes at a cost. Airports currently use a formula primarily made of ethylene glycol, a non-biodegradable, toxic substance.
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CIVIL AND ENVIRONMENTAL
E N GI N E E RI N G

HIGHLIGHTS
» Faculty member Carl Haas, the Canada Research Chair in Construction and
Management of Sustainable Infrastructure, was awarded $1.4 million from the
CRC. The funding is being used for work his team is undertaking to find the
most sustainable ways to make and manage everything from roads and
sewers to suspension bridges through technology, including 3D scanning.
» Akram Nour, a civil engineering doctoral candidate, and Kevin Yeung, a fourthyear civil engineering student, were winners of the 2012 national scholarship
competition held by the Canadian Institute of Transportation Engineers.
» Mark Spanjers, a civil engineering doctoral candidate, was the recipient
of the 2012 Philip Jones Award for his presentation that looked at the
comparison of traditional and biofiltration treatment goals.

BOB’S DOOR IS ALWAYS OPEN
When nervous first-year civil engineering students step into class in September,
the first lecturer they meet is Bob. Not Dr. McKillop. Not professor. Just Bob.
It won’t be long before Bob knows their names — all 225 new students. As a civil
and environmental engineering professor, he makes sure they learn all the basic
concepts required as an engineer — and understand why they’re relevant.
And when they’re feeling overwhelmed by the course load, struggling with midterms
or needing a little extra help with AutoCAD techniques, his office door is wide open.
“He’s very understanding,” says past student Gordon Ingham. “If you’re having issues,
he’s always there to talk.”
McKillop’s goal isn’t just to make sure his students graduate. For him, success means
helping students thrive in university and beyond. “If we do our job right, they’ll have
the skillset and the toolset to do whatever they want to do with the rest of their lives,”
he says.
It’s no surprise that McKillop has two Faculty of Engineering Teaching Excellence
Awards to his name, or that he has a desk drawer overflowing with thank-you
cards that he’s accumulated since he started teaching at Waterloo 19 years ago.
For McKillop, the reward is seeing those apprehensive 17 and 18 year olds turn
into confident engineers — and in many cases, being invited to present them
with their iron rings. “That’s the icing on the cake,” he says.

our website:
VISIT civil.uwaterloo.ca

We have one of the largest combined
departments of civil, environmental
and geological engineering in Canada.

“It could be the sort of thing that would revolutionize our pavement and electrical infrastructure,” says civil
engineering master’s student Andrew Northmore, whose research has won accolades such as the Transportation
Association of Canada’s Best Paper Award.
Big ideas like Northmore’s come with big challenges. The panels must not only generate electricity, but also stand
up to frigid Canadian temperatures, road salt and the weight of fully-loaded 18-wheelers.
His solution? Stack a layer of textured glass over a grid of multi-ply fibreglass that transmits the load to a base layer
and then embed the PV cells within the protective fibreglass grid. Northmore has been designing and testing
prototypes for the past two years.
Today, his vision may be down the road from commercialization. But with an average of 9.5 terawatt hours of
solar energy pouring down on Canadian roads each day, Northmore’s panels could make a huge difference.
“The ability to produce power from the roadway has great potential to transform the national energy landscape,”
says his supervisor Susan Tighe, a civil engineering professor.
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Imagine you’re driving down a sunny stretch of Saskatchewan highway. But this isn’t just any road. It’s a solar road,
made up of photovoltaic modules that convert sunlight into electricity.

WATE RLO O EN GI N E E RI N G

DRIVING SOLAR ROAD TECHNOLOGY

19

ELECTRICAL AND COMPUTER
ENGINEERING

HIGHLIGHTS
» Faculty member Chris Backhouse was appointed the new director of Waterloo’s
nanotechnology engineering program.
» Faculty member Amir Khandani, who is the Canada Research Chair in Multiuser
Wireless Communications, was awarded $1.4 million in CRC funding for his team’s
development of new communication algorithms and circuits to handle the needs
of future wireless networks.
» Professor Claudio Cañizares received one of Canada’s highest academic honours
by being named a Fellow of the Royal Society of Canada.

TREMENDOUS SCOPE OF IMPACT
Neil Sarkar had a promising career with Zyvex, a pioneering American nanotechnology
company. But he also had a vision of miniaturizing the $100,000 microscopes the
nanotech industry relies on to see material at the atomic scale.
So, five years ago he left his job and enrolled in an electrical and computer engineering
doctoral program at Waterloo, lured by the opportunity to work with Canada Research
Chair Raafat Mansour and by the university’s IP policy that gives investigators the
intellectual property rights to anything they discover. At the same time, he launched
his own company, ICSPI, to commercialize the technology.
Managing a startup while pursuing a PhD is no easy task, but Sarkar received plenty
of support from the university and Waterloo Region’s booming community of
entrepreneurs. Hundreds of late nights later, he succeeded in creating a scanning
probe microscope small enough to fit on a silicon CMOS-MEMS chip. The production
cost? Just $40 at high volumes.
Mansour predicts the tiny devices will enable new capabilities and products in
industries ranging from electronics to bioscience. Ultimately, he says, they could
even be used to fabricate structures at the atomic level.
As for Sarkar, he dreams of selling the microscope to high schools so that students
can see the atoms and molecules that make up matter. “I think that really is what
excites me the most,” he says. “To have hundreds of students see something
they’ve never seen before.”
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With 84 faculty members and over 700
graduate students, we have one of the most
diversified and vibrant electrical and computer
engineering departments in North America.

According to electrical engineering professor Slim Boumaiza, left, in the next five to 10 years we’re about to see a
new wave of human-to-machine and machine-to-machine communication thanks to wireless networks requiring ultra
wideband connections of up to 100 MHz.
However, wireless standards have carved the available bandwidth into narrow slices. To address this, Boumaiza is
designing power amplifiers for cellphone towers that will stitch together the width they need by working over multiple
frequencies. Simultaneously, Boumaiza’s work will improve the quality of wireless signals and slash the amount of
energy consumed.
“It requires new design methodologies, new techniques and new approaches,” says Boumaiza, who is conducting
research with doctoral candidate Hassan Sarbishaei, right.
Daunting? Not for Boumaiza. “It’s very exciting,” he says. “Working within the context of wireless communications,
every time you solve a problem there’s another, more challenging one waiting to be tackled.”

2 0 1 2 A N N UA L R E P O R T

Back in the 1970s, the first hand-held cell phone was revolutionary. Since then, we’ve seen a progression from analog to
digital communication signals and successive generations of wireless standards. This evolution has made smartphones
and mobile computers possible — now you can call your mom while surfing the web and streaming the latest viral video.
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MANAGEMENT SCIENCES

HIGHLIGHTS
» Waterloo’s first class of 38 management engineering undergraduate students
graduated in June.
» A team of management engineering students won a number of the top prizes
at the 2012 Institute of Industrial Engineers National Student Conference held
in Halifax, including the Golden I trophy that was awarded based on points
earned for winning individual and team competitions and other events.

MARRYING THE PRACTICAL
WITH THE ACADEMIC
The question of whether a leader is born or made is as old as the concept of
leadership itself. But now Morley Katz, a management sciences doctoral candidate,
wants to find answers to that particular question.
Katz returned to the classroom after a 25-year absence to look at the query in a new
way that merges real world experience and an academic background. It was in 1987
that Katz completed an MASc in management sciences from Waterloo — he also
has an electrical engineering degree from another Canadian university and a BSC
in mathematics and philosophy. After spending years as a supervising engineer,
he now runs an executive consulting firm in Toronto.
“I want to marry the practical side with the academic side. There’s a way of
looking at executive leadership that hasn’t been explored before,” he says.
On one hand, corporate consultation work rarely seems grounded in research.
On the other hand, academia is rigorous, but not necessarily applicable to
day-to-day life, Katz says. The problem is that neither side seems to truly capture
what makes someone stand out as the kind of person others want to follow.
Frank Safayeni, chair of management sciences and Katz’s doctoral supervisor,
is impressed by Katz’s genuine curiosity.
“This is really where my interest has been all of these years,” Katz says.
“And Waterloo is the perfect place for me to pursue it.”
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Bohns, who joined Waterloo as a management sciences professor in 2011, is researching whether people are aware of exactly
how much influence they have over others. She has participants guess how many times strangers will turn them down if they
ask to use their cell phone or write in a (pretend) library book.
Bohns’ project results are in. People comply with requests twice as often as participants expect. In other words, we have twice
as much ability to influence as we think we do. This knowledge could be useful on the job. “We often don’t want to bother
people at work,” says Bohns, centre at back. “But, in fact, people are much more willing to help than we realize.”
It’s a lesson Bohns’ master’s and PhD students Amy Xu, back right, and Mahdi Roghanizad, back left, are learning along with
her. “It’s amazing that I can apply my knowledge from different backgrounds, including what I’m learning from this project,
to real life situations,” Xu says. “The research we’re undertaking is extremely beneficial.”
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If a student walks up to you this year and asks you to vandalize a library book, Vanessa Bohns just may be involved in the deed.
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MECHANICAL AND
MECHATRONICS ENGINEERING

HIGHLIGHTS
» Faculty member Duane Cronin became the new executive director for
the Waterloo Centre for Automotive Research (WatCAR). He succeeds
Amir Khajepour, also of mechanical and mechatronics engineering.
» A project headed by faculty member Michael Worswick to develop
energy-effcient cars through the use of new light-weight materials
received $3.7 million in federal funding.
» Professor Gordon Stubley, the Faculty’s associate dean, teaching,
was one of eight professors province-wide to receive a 2012 Ontario
Undergraduate Student Alliance Award for Excellence in Teaching.

ENGINEERING WIND-POWERED ENERGY
By most definitions, Kasabonika, Ontario lies in the middle of nowhere. “You’re
flying over scrubby trees, water and rocks forever,” says mechanical engineering
professor David Johnson. “Then there’s a little gravel runway and a windsock
and then you land.”
Johnson is testing the feasibility of installing wind turbines in this small Oji-Cree
community 600 kilometres north of Thunder Bay. Like many northern First Nation
communities, Kasabonika relies on diesel generators to produce electricity at
a hefty $3 per kilowatt-hour. Switching to wind-powered electricity could cut
both those costs and the impact on the environment.
Step one is developing a turbine that can withstand the northern Ontario climate.
That’s why Nigel Swytink-Binnema, one of Johnson’s graduate students, has
been busy monitoring a 30-kilowatt two-bladed turbine on a test site outside
of Waterloo, collecting data that will be used to make the design as rugged and
reliable as possible.
But the biggest challenge? Logistics. Everything has to be trucked in along the
seasonal ice road from Pickle Lake — even the concrete for the base. “You have
to plan your entire project around a week and a half of winter road to get your
stuff up there,” Johnson explains.
Once the Kasabonika turbine is up and running, it will serve as a model for
thousands of remote communities around the world. “Small-scale wind turbines
have the potential to produce huge amounts of energy if done right,” SwytinkBinnema says.
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We were the first Canadian
university to offer a full
undergraduate mechatronics
engineering program.

Over the past four years, the mechatronics engineering doctoral candidate has been involved in designing and building
a 3D printer that can create highly-personalized joint replacements, layer-by-powder-thin layer.
These biodegradable ceramic implants act as scaffolding for the patient’s own bone and cartilage cells. Over time,
the cells grow into new tissue that eventually replaces the bio-ceramic joint implant.
“The implant itself becomes the building block for bone,” explains Vlasea, who along with Ahmad Basalah, left, and Farid
Behzadian, right, are members of Waterloo’s Multi-Scale Additive Manufacturing Laboratory. Unlike conventional plastic
or steel joint replacements, the regenerated joint won’t come loose or need replacing 10 or 20 years down the line.
This kind of revolution takes teamwork. To determine next steps, every two months Vlasea meets with engineers from Waterloo,
surgeons and pathologists from Toronto’s Mount Sinai Hospital, material scientists from the University of Toronto’s dentistry
department, machinists, biologists, 3D-modelling experts and even a veterinarian from the University of Guelph.
If the clinical trials Vlasea is involved with prove successful, today’s clunky, invasive hip and knee replacements could soon
be a thing of the past.
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Need a new hip? Before long, Mihaela Vlasea may be able to print one for you.
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SYSTEMS DESIGN ENGINEERING

HIGHLIGHTS
» Research led by faculty member Eihab Abdel-Rahman received a $1.2 million
boost in federal funding. Abdel-Rahman heads up a team working on a system
of sensors that will detect, through hand movement on a steering wheel,
whether a driver has any alcohol in his or her system.
» Doctoral candidate Willem Petersen won the best presentation award at the
2012 International Society for Terrain-Vehicle Systems conference held in
Pretoria, South Africa. Petersen and his doctoral supervisor John McPhee
have developed advanced models for planetary rovers and wheels on soft
soils to help the Canadian Space Agency design, control and plan for future
rover missions.

INTERNATIONALIZING EDUCATION
One day back in 1987, Keith Hipel was walking along a Waterloo Engineering hallway
with a Japanese colleague, discussing joint research projects. Out of nowhere, an
undergraduate student interrupted them to ask about establishing an exchange
program with Japan.
The idea intrigued both the systems design engineering professor and his colleague.
They immediately came up with a proposal and presented it to Douglas Wright,
then-president of the University of Waterloo, who signed it on the spot. Since that
day, over 100 Waterloo Engineering students have spent an academic term at Tottori
University, followed by a term working in Japanese industry.
According to Hipel, experiencing another culture is invaluable for budding engineers.
“It’s better for business, it’s better for world affairs and it’s good for students
personally,” Hipel says.
Michele Bristow knows all about the benefits. Now a doctoral candidate working
with Hipel to develop mathematical models of conflict resolution, she took advantage
of the exchange program as a systems design engineering undergraduate. “It
stretches you to a point where you have no choice but to learn and grow,” she says.
It’s fitting that Hipel — who has racked up an impressive long list of teaching and
research awards over his career — won Japan’s highest honour for international
scientists in 2012. The JSPS Eminent Scientist Award brings outstanding investigators
like Hipel to Japan to mentor, stimulate and inspire young researchers. For someone
who has always believed in internationalizing education, it doesn’t get much better.
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But Maud Gorbet is trying to change that. The systems design engineering professor is developing an in vitro model that
reconstructs the eye environment as it truly is: one constantly awash in tears.
Her work into biocompatibility, looking for the response materials induce in cells, is in reaction to where the field is going
now. No longer do people aim to design biomaterials that are innocuous. Instead, they are looking at ways the materials
interact with cells and tailoring the response.
Using the model, research into the reaction between the eye and biomaterial, such as a contact lens, could reduce the
need for animal testing and expensive clinical trials, and eventually lead to better drug delivery systems and therapies
for glaucoma and cataract patients.
“Currently, industry is focusing on one cell type and not on the whole system,” says Gorbet, who is cross-appointed with
Waterloo’s School of Optometry. “We’re trying to look more globally at how the different cells are interacting so we can
develop a new approach for therapy.”

2 0 1 2 A N N UA L R E P O R T

Considering how delicate the human eye is, it’s perhaps little wonder researchers have had such a tricky time unearthing
its secrets.
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RESEARCH

ONE-OF-A-KIND LAB FOR SYSTEMS RESEARCH
Imagine driving up to a stop sign and hitting the brakes. Nothing happens. Then, after 10 long
seconds, your vehicle finally slows down.
Without question, the time lag is both dangerous and unacceptable. And it’s this kind of situation
researchers and engineering students at Waterloo’s new Real-time Embedded Systems Laboratory
are working on so it never happens to you.
An embedded system is a computer designed for a very specific purpose: to keep a pacemaker
running, have a stop light turn red when it’s supposed to or ensure an elevator hits the right floor.
Unlike a personal computer, which is flexible and performs numerous functions, an embedded
system is usually responsible for one task — but it does it very well.
“It’s not about trial and error programming here. It’s about engineering,” says Sebastian Fischmeister,
the electrical and computer engineering professor who heads up the lab and whose own research area
is in real-time embedded systems in automotive, medical and avionic technologies.
The lab opened in November on the fourth floor of the Engineering 5 building, with funding from
the Canadian Foundation for Innovation and assistance from CMC Microsystems. It gives researchers
the tools and capabilities to reduce the size, power and cost of a wide range of industrial and
consumer products, while increasing reliability and performance. All of these issues are important
as many of them are critical to our safety and security. Think about software that runs an aircraft
or a ventilator used during surgery. One significant bug in the system can lead to disaster.
International visibility
The lab hosts a variety of systems, tools and software specifically for the domain of embedded
systems. There’s an unmanned aerial vehicle, a small car, an inverted pendulum and a device
for laser beam stabilization. Running case studies makes it easier to see how the systems will
function in the real world and also gives the lab international visibility.
“When we submit papers to prestigious conferences, we can say we evaluated this on a real
hexacopter, on a model car or a laser stabilization system that requires a 10 KHz update rate,”
Fischmeister says.
Not that the lab needs much of an introduction. Waterloo boasts an impressive number of faculty
members working in real-time embedded systems ranging from analysis methods to software
and tools to specialized hardware.
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Catherine Gebotys is one of the researchers who is using the lab for her own work. The electrical
and computer engineering professor employs the lab’s pattern generator tool and a scope that
collects electromagnetic signals so she can find ways to make anything from credit cards to smart
phones more secure. She says having the lab down the hall from her own comes with another
benefit: seeing what other researchers are doing. “You can’t work in an isolated bubble — research
is all about collaboration.”
Fischmeister points out that the lab is also used for training the next generation of researchers
and programmers so that they understand exactly how important safety, security, size, power
and cost are to embedded systems.
“People often say software is just an art,” he says. “But for safety-critical systems, it’s about
engineering, thinking about what could go wrong — and making sure it never does.”
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Pictured here are a number of members of the university’s Real-time Embedded Software Group.
From left in forefront: Gonzalo Carvajal, a visiting researcher from Chile, and Sebastian Fischmeister,
an electrical and computer engineering professor and head of the Real-time Embedded Systems
Laboratory. From left at back: Ramy Medhat, an electrical engineering doctoral candidate,
Juan Rodriguez, a visiting researcher from Chile, Akramul Azim, an electrical engineering
doctoral candidate, and Samaneh Navabpour, an electrical engineering doctoral candidate.

STRENGTH IN NUMBERS
As a result of our planning initiatives, Waterloo Engineering continued to grow strategically
in 2012 reinforcing our position as one of the leading engineering schools in North America.
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A SLED BUILT FOR SAFETY
A new 1,400-kilogram payload crash sled is providing vital information about the impact resistance
and energy absorption capacity of light-weight automotive structures. Michael Worswick, a professor
and Canada Research Chair in the Faculty’s mechanical and mechatronics engineering department,
is leading a research team that is working to develop lighter and safer automobiles. Working on
the sled from left: Nikky Pathak and Lukas ten Kortenaar, both mechanical engineering graduate
students, and José Imbert, a research associate in Worswick’s research group.
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Waterloo Engineering’s anechoic chamber hasn’t officially opened yet, but it’s already in huge demand by
researchers from around the world. Housed in the north end of the Engineering 5 building, the chamber is a part
of the Centre for Intelligent Antennas and Radio Systems (CIARS), a unique facility in Canada and among the
best globally. It features state-of-the-art equipment to measure radio-to-light-wave electromagnetic radiation
for everything from mobile phone antennas to radar, and even the human body. When it opens for business in
September 2013, researchers will also be able to use the CIARS equipment remotely. From left: Emma Bengtsson,
an engineering exchange student from Lund University in Sweden; Gholamreza Rafi, the assistant director of
CIARS; Aidin Taeb, a doctoral candidate in electrical engineering; and Safieddin Safavi-Naeini, an electrical
and computer engineering professor, NSERC-BlackBerry® Industrial Research Chair, and the CIARS director.
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