AS EDMONTON GROWS, IT BECOMES
INCREASINGLY CRUCIAL TO KEEP ITS
MOST VALUABLE RESOURCES: EXCEPTIONAL
PEOPLE AND IDEAS. WE CAN ALL
APPRECIATE THE CITY’S BUDDING ARTS AND
ENTERTAINMENT SCENE, BUT OUR BEST AND
BRIGHTEST DON’T TEND TO STAY LONG IF
OPPORTUNITY IS STAGNANT. KEEPING THEM
IS KEY. AS WE UNDERSTAND THAT ALBERTA
IS MORE THAN OIL, AN OPPORTUNITY TO
DIVERSIFY EMERGES, AND NO CITY IS BETTER
POISED THAN OURS TO LEAD THE PROVINCE
INTO THE ECONOMY OF THE FUTURE. WE ARE
FULL OF NEW IDEAS, ENTREPRENEURS AND,
MOST IMPORTANTLY, INNOVATION.
FOR THIS YEAR’S INNOVATION ISSUE,
AVENUE TELLS STORIES FROM FOUR AREAS
AFFECTING YOU NOW AND IN THE NEAR
FUTURE: HEALTH, ARTIFICIAL INTELLIGENCE,
BIG DATA AND SUSTAINABILITY. FROM
ROBOTS AND LASERS, TO LANGUAGE AND
SOCIAL SCIENCES, OUR CITY IS INNOVATING,
AND CHANGING BOTH THE REAL AND VIRTUAL
WORLDS FOR THE BETTER. >

HUB CITY
I N N O VAT I O N S TA R T S
SOMEWHERE.
AND THESE
C E N T R E S H AV E T H E
P E O P L E , S PA C E
AND TECHNOLOGY
TO HELP LOCAL
INVENTORS AND
ENTREPRENEURS
MAKE THE MOST OF
THEIR IDEAS.
by C O R Y S C H A C H T E L

THE STARTER

THE INCUBATOR

STARTUP
EDMONTON

EDMONTON
RESEARCH
PARK

As stated in the name, Startup
Edmonton is where hardworking
entrepreneurs meet the people
and gain training to turn their tech
ideas into full-fledged businesses.
And it has done pretty well,
with its members and over 75
launched companies per
year raising over $111 million
in revenue since it started
in 2009. Through Startup’s
workshops and Preflight, its
year-round mentorship and
guided sessions program,
first-time entrepreneurs get
answers and learn the questions
they haven’t asked yet.
The 14,000 square foot
creativity lab above Mercer
Warehouse buzzes with creativity,
but much of Startup Edmonton’s
magic happens outside the office
walls. It hosts almost 300 on-site
events, meetups, workshops
and socials every year,
bringing Edmonton’s brightest
minds together with the people
who can help make them a reality
all over the city. “We’re grateful to
all of the community leaders and
volunteers who organize meetups
in our space — from Amii’s
Artificial Intelligence Meetup
to the Edmonton Python User
Group and so many more,” says
CEO Tiffany Linke-Boyko.
“Our meetup community is
nearly 7,000 members strong
and it’s incredible to see the
peer-to-peer connections that are
required to build teams and scale
companies.”

pho to graphy D A N I E L W O O D
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As Edmonton’s oldest research
facility (established in 1980),
the ERP’s 243-acre campus is
the place for startups to grow,
and established enterprises
to flourish. Its Advanced
Technology Centre creates
a collaborative environment
for early-stage companies to
scale, and the Biotechnology
Business Development
Centre supports second-stage
companies, primarily in the
biotech, life science and
nanotechnology fields. “With
over 60 per cent of Alberta
firms in the biotech business
calling Edmonton home, our
city is a hub for the province,”
says Cheryll Watson, VP of
Innovate Edmonton. “Edmonton
is recognized internationally as
a leader in neurology, diabetes
and islet transplantation research,
cardiology, cancer research and
treatment and much more. This
work has a tangible impact on
people’s lives and the Edmonton
Research Park provides this
specialized lab and office space
to second-stage biotechnology
companies to further research
and development.”
Along with IT, software and
medical device innovation,
the ERP drives much of the
city’s economic growth. It’s a
scientific safe space for startups
to stretch and gain early footing
in what often feels like the “you
against the world” stage of a
business or technology’s life.

+

THE DEVELOPER

THE ACCELERATOR

ACAMP

TEC EDMONTON

The Alberta Centre for
Advanced MNT Products
(ACAMP) started in 2007 as a
place for advanced technology
entrepreneurs to work with
engineers, experts and
specialized technology, in order
to turn their proof-of-concept
innovations into manufactured
products. Since moving to
the Edmonton International
Airport in 2017, it has put its
14,000 square foot facility and 40
staff members (mostly engineers)
to great use, supporting over
120 unique projects per year and
generating millions in revenue.
Clients — 95 per cent of
whom are Albertan — come
for a day’s consultation or up to
years of collaborative work to
benefit from ACAMP’s mandate
of building and, more importantly,
retaining, Alberta’s advanced
technology capability and
capacity. “A startup doesn’t have
the resources and people and
equipment to do what they need,
so they come here,” says CEO
Ken Brizel. “And we work for
them like we are their employees,
supporting them through the
entire process.” As Canada’s only
advanced technology product
group with the ability to support
each stage of development, it’s
become one of Alberta’s surest
bets for churning out advanced,
economy-diversifying products
across many fields.

TEC Edmonton began in
2006 as a joint venture with
the University of Alberta
and Edmonton Economic
Development Corporation.
It has since become the biggest
facilitator of tech companies
in northern Alberta, along with
managing the commercialization
of technologies from the
University, with a focus on
health-care innovations and
inventions.
At its downtown office,
employees help protect
researchers’ intellectual property,
educate entrepreneurs, get young
companies started and connect
them all together. Since 2013,
its Innovation Awards have
honoured University of Alberta
researchers who received patents
or successfully created spin-off
companies. With hundreds
of patents, and 37 spin-off
companies from the U of A since
2011 (including 11 last year alone),
it’s one of Canada’s most prolific
innovation hubs.
In 2018, TEC Edmonton
opened 8,000 square feet of
new lab and office space in
Enterprise Square, and helped
create 11 new companies
based off of U of A research.
“As diversifying our economy
grows in importance, TEC
Edmonton’s role is to help
emerging technology companies
scale successfully,” says CEO
Chris Lumb. “We do this by
providing advisory services
and transforming University of
Alberta research into business
opportunities.”

illustratio n K Y L E M E T C A L F

+

ty pe C O LT O N P O N T O
AvenueEdmonton.com

27

H E A LT H

PA I N L E S S B R A I N S U R G E R Y, W H I L E Y O U W A I T

DR. KEITH
ARONYK, THE
CO-DIRECTOR
OF THE GAMMA
KNIFE UNIT
AT THE
UNIVERSITY
HOSPITAL

by S T E V E N S A N D O R
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N E A R LY
A DECADE
A G O, doctors

discovered a benign tumour on
Trevor Smith’s brain. He was
told that it wasn’t serious, and
it would be just fine as long as
his head wasn’t subjected to a
major impact.
On Sept. 26, 2012, Smith’s
head was subjected to a major
impact.
He went through the
windshield of a pick-up truck
that had collided with his
motorbike, head-on. Smith
was a broken man and, the fact
that he survived is the stuff of
reality TV. (In fact, he will be
featured on Discovery Channel
in the near future.)
The only reason he didn’t die
soon after impact is that
Devon’s fire chief was near
the accident scene. Off-duty
EMTs were also nearby. The
chief called for the STARS air
ambulance on his radio as
soon as he saw the carnage.
And he and the EMTs used
bungee cords from trucks
as tourniquets to stop
Smith’s bleeding.
It would be easier to list
which of Smith’s bones hadn’t
been broken. His lung was
punctured. His pelvis was
smashed. And, to top it off, that
impact activated the tumour
that the doctors had told him
he didn’t have to worry about.
As Smith began the arduous
process of rehabbing his
once-broken body, the tumour
grew. Doctors warned it would
soon give him headaches
and then, eventually, impair
his vision or even blind him
completely.
And it was in a tricky spot
behind the eyes that made it
3 0 avenueJUNE.19

almost impossible to get at via
traditional surgery.

FIVE YEARS AGO,
David Lagimodiere began
getting pain in his jaw.
Shooting pain. Debilitating
pain.
It hurt when he ate. The pain
kept him up at night. Brushing
his teeth was an exercise in agony.
“I could not sleep, I could
not eat,” he recalls. “Every five
seconds, I’d get a stabbing pain.
And some nights I would go
without any sleep at all. When
I ate, it was like I was chewing
on glass. I dreaded eating and I
dreaded going to bed.”
He had to give up his job
as a truck driver, something
he’d done for more than four
decades. It was too dangerous
for him to be behind the wheel.
He and his wife, Brenda, had no
end to their suffering in sight.
Lagimodiere was diagnosed
with Trigeminal Neuralgia,
which carries the rather
morbid nickname of the
“suicide disease.” According to
a 2018 article in the dentistry
magazine, RDH, 25 per cent of
TN sufferers succeed in their
suicide attempts, double the
American average.
Lagimodiere underwent
brain surgery in attempt to
stop his nerves from misfiring.
The symptoms abated for a
year, but then came back “with
a vengeance.” He couldn’t be
subjected to another traditional
surgery because he had a heart
stent put in and the doctors
were concerned he couldn’t
deal with the strain.
After the first attempt to
relieve his symptoms failed,
Lagimodiere’s doctors told him
about the Gamma Knife, which
was set to begin operations
at the University of Alberta
Hospital in late 2017. What is

the Gamma Knife? It looks like
a CT scanner. A patient has a
crown bolted to his or her head
— this is not nearly as bad as it
sounds — in order to keep the
surgical area stable. Then, the
affected area is targeted using
radiation. There is no drilling of
the skull, no incision. It’s brain
surgery out of a science-fiction
movie. Except that it isn’t a
science-fiction movie. Oh, and
patients go home the same day.
After brain surgery.

UP UNTIL 2017, THE
the only access Alberta patients
had to a Gamma Knife was via
a lottery. A small number of
patients, fewer than 10, would
get shuffled off to Winnipeg to
be treated. According to
Dr. Keith Aronyk, the
Co-Director of the Gamma
Knife Unit at the University
Hospital, 304 patients have
undergone over 400 procedures
since the clinic opened.
“It’s revolutionized the
way we treat a lot of brain

The equipment is located
in the new Scott and Brown
Families Advanced Imaging
& Gamma Knife Centre.
Philanthropists Guy and Shelley
Scott, and Jim and Sharon
Brown provided a $3 million
gift to help bring the technology
to the University of Alberta.
The centre, located on the
main floor of the University
of Alberta hospital, looks like,
well, any other sort of clinic
you’d walk into. There’s a series
of prep beds and offices, and the
designers have disguised the fact
that the $17.5 million facility is
actually a vault — the Gamma
Knife is surrounded by concrete
walls, each 18 inches thick.
Because the Knife is so heavy,
it could not be placed in the
upper floors of the hospital. The
machine itself cost $5 million.
There’s a pedway directly
over the clinic and a pedestrian
tunnel nearby.
“It was an engineering marvel
to get it in here,” says Aronyk.
“Like threading a needle.”

THERE IS NO DRILLING OF THE SKULL, NO
INCISION. IT’S BRAIN SURGERY OUT OF A
SCIENCE-FICTION MOVIE. EXCEPT THAT IT ISN’T A
SCIENCE-FICTION MOVIE. OH, AND PATIENTS GO
HOME THE SAME DAY. AFTER BRAIN SURGERY.

conditions,” says Aronyk.
Many ailments are treated
solely with the Gamma Knife.
But, in cases where patients
still need traditional brain
surgery, the Gamma Knife can
be used “to clean up the edges
a little bit,” says Aronyk.
Imagine a patient with a
brain tumour; a traditional
surgeon might be able to cut
out most of the tumour, but
leaves a little behind to make
sure the cuts don’t actually get
too close to the brain itself. The
little bits left behind can be
subjected to the Gamma Knife.

And, on top of eliminating
the need for incisions, stopping
the risk of bleeding and
infection, and making patients
more at ease when they go in
for brain procedure, it’s also got
a pretty good hi-fi system.
“They put a crown on your
head, it’s bolted on, and then you
go in for 45 minutes, you listen
to some relaxing music, and
you’re done,” says Lagimodiere.

TREVOR SMITH HAS
had a lot of surgeries. More
than 40. Titanium rods have
replaced his pulverized pelvis.

MORE THAN 400
PROCEDURES
HAVE BEEN
PERFORMED
AT THE GAMMA
KNIFE AT THE
UNIVERSITY
HOSPITAL

His hands, severed at the wrists
during the accident, have been
reattached.
His easiest surgery? The brain
surgery. As easy as getting your
tonsils out. No, easier.
He went in, had the frame
attached to his head. That
tumour that he was told would
almost be impossible to get at
via traditional surgery? Not a
problem for the Gamma Knife’s
virtual scalpel.
When his body was being
slid into the machine, he was
asked if he wanted to listen to
some music. He thought he’d
make a request for the smooth
jazz and blues stylings of Etta
James, because he was sure that
a surgical suite would never have
the music of Etta James on file.
He was told that the Gamma
Knife suite had a library of

more than 100,000 songs. Etta
James’s music was available.
So, Smith listened to her
music as he was having brain
surgery done. He didn’t make
it to the end of the album
before falling asleep. And by
the early afternoon, he was
back at his home in Spruce
Grove, eating soup.
Lagimodiere was one of
the first patients to be treated
with the Gamma Knife since it
went into service in late 2017.
Since then, he hasn’t had a
severe pain attack. There have
been times he’s felt tingling
in his face, but he admits that
the hardest thing right now is
dealing with the dread that he
might not be cured.
The doctors tell him that he
can have one more Gamma
Knife procedure, if necessary.

So far, so good.
“I am still waiting for the
big one to come, but I’ve got
to get that out of my head, so
the worrying doesn’t wreck my
life,” he says.
Smith is riding a motorbike
again. The first time he got on
the bike, nearly 70 riders from
the motorcycling community
joined him for a group ride.
It was an emotional moment;
these friends helped his
wife, Stacy, move into a new
home when Trevor was in the
hospital.
He’s philosophical about what
medical technology has meant
to him. Had this crash even
happened a few years earlier, he
wouldn’t have made it.
“Basically I am riding the
technology wave,” he says. “But,
really, if your life is in jeopardy,

there’s no other place you’d want
to be. I don’t know where I’d be
without it. It’s a life-changer.”
With more than 400
procedures completed, the
savings to the healthcare
system are evident. Before the
Gamma Knife, these would
have been 400 surgeries that
would have required extensive
hospital stays. Beds would have
been occupied. Families would
need to take time off work to
care for loved ones. Now, these
patients go home immediately
after their procedures.
“We did a business case
and we found that this would
save enough money to be
worthwhile after three years,”
says Aronyk.
Sometimes, you need to
spend a bit up front to save a
lot in the long run.
AvenueEdmonton.com

31

H E A LT H

TINY
BALLS,
BIG
T R E AT M E N T
A N E DM O N TO N CO M PA NY
F I N DS A V E RY S M A LL WAY
TO T RE AT CA NCE R
by S T E V E N S A N D O R

PREVENT
DEFENCE
The health sector is, out of necessity,
inherently innovative, due to its
never-ending arms race with mutating
diseases and viruses. But that’s
post diagnosis, after the battle has
begun. Pre-emptive detection
(and a healthy lifestyle) is a better
strategy. Here are three home-grown
technologies that will detect disease and
conditions before the damage is done.

PRETERM
BIRTHS

PHOTO DANIEL WOOD; ILLUSTRATION KYLE METCALF

CANCER IS A
VA M P I R E .
The very blood that feeds
the human body also brings
the tumour the oxygen and
nutrients it needs to grow.
So, how to stop the vampire?
Not with a cross or garlic.
Instead of a wooden stake,
Edmonton’s IMBiotechnologies
Ltd. has come up with a way to
temporarily cut off the blood
flow to the cancer.
How does it work? Doctors
have known for decades that
putting microscopic balls into
the bloodstream works — the
balls gather together and
basically create a dam. The blood
flow is cut off from the tumour,
and it shrinks. But, the spheres
are hard to put in, and difficult to
remove. After all, you can’t leave
them in, or the lack of blood
flow will kill the organs, too.
What makes the company’s
Ekobi microspheres unique is
that they will dissolve four to six
months after they’re delivered
to the target tissue. No invasive
surgeries are needed. And they
can be detected via ultrasound.

The spheres were approved
for use by Health Canada
last October. They’ve also
been greenlighted by the
American FDA.
They can shrink enlarged
prostates, as well.
“It provides a level of security
not seen in other embolic
agents,” says IMBiotechnologies
CEO Michael Stewart.
“There’s no radiation, and it’s
not an unpleasant procedure,”
says Dr. Richard Owen from
the University of Alberta, who
oversaw the clinical trials on the
microspheres. “Everyone wants
biodegradable everything.”
Owen says that research is
being done into how the spheres
could help shrink or eliminate
painful fibroids in women.
Alberta Innovates contributed
$500,000 to the research.
Stewart says that one vial of the
microspheres sells for $500.
“What a terrific return on
investment,” says Terry
Rachwalski, the executive
director of entrepreneurial
investments at Alberta Innovates.
“We’re looking for high potential
and high growth.”

As of 2017, Alberta
had the highest rate
of preterm births in
the country, and the
causes for most are
unexplained.
Last year, Dr. David
Olson’s team at the
University of Alberta
developed a way to
predict whether a
woman will deliver
early, by analyzing
the blood samples of
pregnant individuals.
Just prior to delivery,
the fetal membrane
attracts white blood
cells from the mother’s
capillaries, similar
to white blood cells
migrating to a skin
surface cut.
“We take a
woman’s white blood
cells and put them in
the top of a chamber,”
he explains. “In the
bottom we put an
extract from a fetal
membrane. If a
woman isn’t close to
delivery, hardly any
cells will go through
[the filter], but when a
woman is very close to
delivery, a lot of cells
will go through.”
The test predicts
the correct women
who are going to go
into labour 91 per
cent of the time, and
the women who are
not 78 per cent of the
time. “Compared to
any other test, these
are stratospheric
numbers.”

BACTERIA
DETECTION

The discovery of
microorganisms
remains one of
the greatest ever
achievements in
science. But being
aware they exist
doesn’t mean we can
detect the bad ones
in time.
Over the past
15 years, Dr. Linda
Pilarski and her U of
A team developed
a technology and
procedure that can
simultaneously detect
multiple types of
harmful bacterial
DNA (like E. coli) in
hours, instead of
days, at a lower cost.
This led to Amplicet
Inc., which was
created specifically
to commercialize
Pilarski’s technology.
One problem with
other tests is that
they can’t detect a
single bacterium,
which means they
must grow them first,
and food-processing
plants quite
reasonably don’t want
bacteria growing in
the plant. Amplicet’s
shoebox-sized
instrument can
detect smaller
samples of multiple
bacteria strains,
so a processing
plant of any size can
both detect and deal
with contaminated
meat within a single
work shift.

HOLISTIC
HEALTH

DNA sequencing has
made clear that, while
knowing a person’s
inherited risks is
important, it’s not
enough (like seeing a
movie poster instead
of the film itself).
Molecular You is
based on work from
University of Alberta
researcher Dr. David
Wishart, whose
technology led
to the development
of health-risk
assessments that,
in addition to genetics,
include metabolite,
environmental and
protein biomarkers
to let patients know
their inherited risks
and the current states
of their health.
The key is in
quantifying proteins
and metabolites
(like glucose levels)
from blood samples
and determining the
concentration of about
85 indicators. They
focus on diabetes,
cardiovascular disease
and mental illness,
and are working on
detecting different
cancer markers. As
CEO Dr. Rob Fraser
explains, “We’re
working towards
this concept of
healthy longevity and
managing diseases
before they happen,
so we’ll have a much
more affordable
health-care system.”
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MEET THE PROF WHO SPEAKS AI’S LANGUAGE

ROFESSOR GREG KONDRAK
stands in front of his second-year
computational cryptography class at the
University of Alberta. The computational
linguist and computer scientist is instructing
40 students on ciphering, that millennia-old
science and art of coding and decoding
messages. He speaks in a Polish-accented
monotone as he explains Caesar ciphers, a
simple example in which one letter of the
alphabet is replaced with another. On the screen behind him he pulls up a picture
of two rotating discs with the letters A to Z on them. Spin one disc four spots to
the right and “A” becomes “E,” and so on.
“Caesar ciphers worked well 2,000 years ago,” Kondrak explains, “but it’s child’s
play now.” He asks if anyone has a question. Crickets. He continues, unsurprised
and undeterred, to explain transposition and multiplicative ciphers, the more
modern kinds that allow each of us to perform such mundane tasks as online
banking without a second thought.
But Kondrak’s 50-minute lesson ventures far beyond cryptography. He
puts computer science in context with references to mathematics and Google
Translate, to artificial intelligence and machine learning, to Greek mathematician
Euclid and to the differences between Slavic, Germanic and Romantic languages. >
3 4 avenueJUNE.19

COMPUTATIONAL
LINGUIST AND
COMPUTER SCIENTIST
PROFESSOR GREG
KONDRAK'S PASSION IS
LANGUAGE — HUMAN
AND ARTIFICIAL
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AND
THEREIN
L I E S Kondrak’s

true passion — language. He
speaks one of each of those
linguistic subfamilies. Polish
(Slavic) is his native language,
English (Germanic) is his
working language and Spanish
(Romantic) is his family
language because his kids are
Mexican on their mother’s
side. He’s also versed in French,
German and Esperanto.
He’s particularly attracted
to phonology, the subset of
linguistics that asks why words
are pronounced as they are, a
fascination that he traces, in
part, to learning English as an
adult. “The teacher would write
words and then pronounce
them,” he says. “I would ask,
‘Why would you write it like
this if you pronounce it like
that?’” Think write, right and
rite. A satisfactory answer was
not forthcoming.

how they sound when spoken,
which can then be used to
compare how similar they are.
For him, it was pure research,
but it proved to have practical
purposes. When the U.S. Food
& Drug Administration was
asked to approve the name
of a new drug — a name that
often sounds like plenty of
other drug names — Kondrak’s
algorithm assisted in deciding if
it was too similar to something
already out there, helping
ensure that prescriptions were
filled correctly.
Kondrak combines his
passion for language with
computer science — as part
of the University of Alberta’s
world-renowned artificial
intelligence cluster — by
focusing his research on
natural language processing.
NLP is the branch of artificial
intelligence that deals with the
interaction of computers and
languages — think Alexa or
Siri, times 1,000. In particular,
NLP is the attempt to make

“I F YOU WRITE PROGRAMS THAT ACT INTELLIGENTLY,
THAT’S AI. PLAYING CHESS IS ONE EXAMPLE.
UNDERSTANDING LANGUAGE IS ANOTHER.”

Kondrak is tall and slim
with a dishevelled mop of
brown hair. He came to
Canada 30 years ago after
completing his undergraduate
degree in computer science
at the University of Warsaw.
He worked in industry for a
couple of years but realized that
wasn’t for him, so returned to
the University of Toronto for
graduate work, including his
PhD. He wrote his thesis on
cognates, words that are similar
across different languages. He
developed an algorithm to
compare words according to
3 6 avenueJUNE.19

computers respond like
humans, taking them beyond
merely giving you today’s
weather forecast, last night’s
hockey score or Cardi B’s latest
hit. “It’s a core area of AI,”
Kondrak says. “If you write
programs that act intelligently,
that’s AI. Playing chess is
one example. Understanding
language is another.”
To further illustrate what is
and what is not AI, Kondrak
refers to the Turing test, named
after the brilliant British
mathematician and computer
scientist Alan Turing who, in

1950, said we’ll have AI when
you can sit at a keyboard and
interact with another agent by
typing and reading text without
being able to tell if that agent
is human or not. “We have not
passed that test,” he says. “There
are still some fairly simple ways
to figure out when we’re talking
to a bot.”
Needless to say, two
Hollywood movies in which
humans fall in love with AI,
Her and Blade Runner, come
up in conversation. In Blade
Runner, based on Philip K.
Dick’s Do Androids Dream of
Electric Sheep?, Harrison Ford’s
character is a police officer
trained to identify AI, which
has become so human that
it’s impossible for the average
citizen to tell it apart from
actual people. Ford ends up in
love with one AI character and
they drive off into the sunset. ”I
love that movie,” Kondrak says.
“We are definitely going to get
to that point, and people have
started considering the ethical
problems that come along
with AI. If it’s a robot, can you
just do anything to it and it
doesn’t matter?”
Kondrak’s research has
made it into the broader
public consciousness a couple
of times. The first time, in
2016, he published a paper
that mathematically proved
that English is a difficult
language to speak and spell,
directly contradicting a
book-length treatise by the
world’s most famous linguist,
Noam Chomsky.
Then, in 2018, he suffered
a week-long bout of notoriety
when a paper he had published
on the Voynich Manuscript
made it into the news cycle.
The Voynich Manuscript is
an elaborately illustrated,
600-year-old book written in an

unknown script and language
and then, apparently, encoded.
Kondrak and one of his grad
students used AI to try and
figure out the language in
which it might have first been
written, and ended up settling
on Hebrew. Journalists from
around the world began calling
to discuss this breakthrough,
which Kondrak insists was not
the breakthrough they might
have thought. “It was completely
unexpected,” he says. “We had
a project, we wrote a paper, we
published a paper. Nobody paid
any attention to it, but then at
some point we get this explosion
of interest which lasted about
seven days and now again it
is nothing.”
He insists he never claimed
to have deciphered the
manuscript, only that his
research found that Hebrew
was “a very good candidate” for
the original language. “‘Please
look at the paper,’ I told them,
but of course nobody looks at
the paper,” he says. “I’m glad it
died down because it was a
big distraction.”
Kondrak continues his work
on NLP with a project on the
meaning of words. While a
human may never confuse
“bank” — financial institution
or river’s edge — in a sentence,
a computer will. His work puts
words in context and will help
take virtual assistants from
recipe finders to AI. “People
want to talk about something
and get some kind of feedback
that indicates the computer
actually understands,” he
says. “It’s not just factual
information. It’s indicating
that you understand what
people are saying, which
brings us pretty close to the
Turing test.”
Next comes the falling
in love.

ARTIFICIAL INTELLIGENCE

by L I S A C AT T E R A L L
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SCREEN
TIME
SCOPE AR AIMS TO MAKE ANY WORKER AN EXPERT

A BOARDROOM

in downtown Edmonton is
hardly the place one might
expect to be found practising
car maintenance or learning
how to replace broken circuit
breakers. But in the offices of
Edmonton-based Scope AR,
virtually anything is possible.
Using augmented reality,
the company designs smart
instructions that provide
workers with step-by-step
guidance for manual tasks.
“With this technology, we’re
giving people the ability to be
an expert, whether they were
trained on something five years
ago, or never trained on it,” says
David Nedohin, president and
co-founder of Scope AR.
Holding a tablet to a circuit
box, Nedohin makes the
maintenance process look easy.
The screen of the tablet shows a
computer-aided design model
overlaying the real-life box, with
animated instructions showing
the steps that need to be taken
to replace a broken breaker.
He places the tablet down and
performs the actions as outlined
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on the screen, picking it up
again to get further instructions.
Along the way, he pauses to
take photos and verify the
work has been done correctly.
If something isn’t going well,
he also has the option of video
calling an expert for real-time
troubleshooting.
“It’s sort of like FaceTime.
You can call a senior, expert
worker at home or in their
office, and using this technology
they can see what the employee
on-site can see,” he says. “And
they now have the ability to
annotate or draw on it, showing
someone exactly what needs to
be done.”
The value of Remote AR,
notes Nedohin, is both time
saving and expertise. Older
generations of workers, who
may have done the same job
for decades, are now reaching
retirement, leading to a
knowledge gap.
“We’re also seeing that
younger workers are moving
more than ever before. So
they never get the depth of
knowledge like previous

generations had,” he says. “With
AR, we can help those workers
tap into an extensive bank of
knowledge whenever they need.
There’s no drawings to interpret,
no manuals to check, just a
screen showing them exactly
what needs to be done.”
There are a number of ways
for users to access the training,
through handheld devices or
AR glasses — plus, videos can
be recorded of the trainees to
be reviewed later.
Founded in 2011, Scope
AR began with a simple
conversation at Startup
Edmonton between Nedohin
and co-founders Scott
Montgomerie and Graham
Melley. In March, the company
secured $9.7 million US in
funding from investors.
“We thought there was
probably better applications for
augmented reality than games,
so we started to talk about what
else we could do,” Nedohin
says. “At the time, BMW had
created a completely fictional
video where a car drives into a
service bay, and this ‘technician

of the future’ puts on these
glasses, opens up the hood of
the car, and then the glasses
start showing him what to do.
So that became our inspiration
and our motivation.”
By 2015, technology had
caught up to that initial vision.
In June of that year, Scope
AR launched its Remote AR
program at the Augmented
World Expo in California,
earning recognition as the
best new product demo. Since
then, Scope has continued
to grow quickly, operating
a larger office in Edmonton
and a second location in San
Francisco. It specializes in
high-security settings and has
created programs for industry
giants such as Lockheed Martin,
NASA, Unilever and Toyota. Its
growth has largely been in the
aerospace, defence, automotive
and utility industries across
North America and Europe, but
Nedohin sees more opportunity
ahead, closer to home.
“With the drop in oil prices,
there was all of a sudden no
money to spend on innovation.
But, now that things have
kind of settled, we’re starting
to see the desire to invest in
innovation in order to become
more efficient and more
profitable,” he says. “So we’re
definitely starting to get some
traction in the more local
energy industry as well.”

200

NEW PRODUCTS
In 2016-17, TEC
Edmonton’s clients were
responsible for bringing
nearly 200 new products
and services to market.
They generated an
estimated $235 million.
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M O R E D ATA ,
MORE PROBLEMS
T H E E D M O N TO N P O L I C E S E R V I C E R E A C H E S O U T
TO E N S U R E I T D O E S N ’ T R E A C H TO O FA R

THIS SUMMER,

the Edmonton Police Service will turn on its newest tool for combating crime,
the Operations and Intelligence Command Centre (OICC), a high-tech, multi-million dollar control centre in the
Southwest Division location. When fully functional, four full-time teams of sergeants, constables and intelligence
analysts will work 24/7, mining an ever-growing collection of public and private data with software and algorithms
and distilling it all across a wall of 24 TV screens. It is, more or less, exactly what you’re thinking — which might mean
you’re also thinking of Minority Report, or any other movie where police use technology to infringe the rights
of law-abiding citizens. >
AvenueEdmonton.com
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That’s a reasonable concern,
agrees inspector Warren
Dreichel, who recognizes
the pressure the EPS faces in
making sure it gets it right.
“We don’t want to be the
agency responsible for
screwing it up, because
it’s really easy to set a bad
precedent,” he says. Regulations
exist to ensure the current,
pre-OICC system follows
privacy protocol, but Dreichel
admits “hard limits (for the
OICC) are still up in the air…
Down the road, there’s a lot of
work to do on privacy.”
At its core, the OICC is just
another response unit, like
a patrol-car team, but it has
the biggest brain. When a call
comes in, it will search millions
of records from databases that
have long been accessible —
past police reports, criminal
and suspect profiles, and data
from health services and the
Canadian Police Information
Centre. It filters the info faster
than officers rushing to the
scene ever could. But it will
also access closed circuit
security and traffic cameras,
and social media feeds. Police
must establish agreements
ahead of time with businesses
to access their security footage,
but they are free to access
traffic camera content and
Twitter feeds, because you
are too.
“When lots of people post,
it can give us one more piece
of the puzzle,” Dreichel says.
4 2 avenueJUNE.19

An example: There’s a robbery
at a convenience store, and
somebody tweets a car is
speeding from the scene. If that
person’s phone’s GPS is turned
on, the OICC’s mapping
environment can pull it up
along with all social media
activity in the area, and filter
by keywords. “We would then
contact them and ask if they’re
interested in talking with us.
If they say no, we don’t push
it. And we don’t access closed
or private accounts,” Dreichel
says. With images, police can
only run them against their
own mugshot database, not
social media at large. “We’re
not allowed and, responsibly,
we shouldn’t,” Dreichel says.
The police sliding into your
DMs because you geotagged
your Slurpee purchase might
feel intrusive, but it’s not illegal
— it’s essentially the online
equivalent of door-to-door
canvassing. But as Director of
the Kule Institute for Advanced
Study at the University of
Alberta, Geoffrey Rockwell
explains, using that database,
in that way, could lead to false
positives, and “it won’t be long
before people figure out that
they’re doing this and stop
live tweeting or posting from
crime scenes.”

E V E N IF P O L IC E
narrow their use of social
media down to actual
criminals, problems arise. “By
only scraping the Twitter feeds

of known offenders, you’re
going to get a secondary set of
linked people who are all of
a sudden being ingested into
a large database who show
up as ‘known to the police,’
which is sort of an ominous
phrase,” Rockwell explains.
Add in the real possibility of
police security cameras with
facial recognition software and
you’re closer to the full-blown
Minority Report scenario of
predictive policing.

problem facing police is the
same one facing anyone who
wants to apply machine learning
to big data — the tool is only as
“smart” as you make it — but
the consequences of mistakes
are drastically different. But
that means the solutions aren’t
unique to police either.
According to Koop, they
start by recognizing that no
database — and therefore
no algorithm — will ever
be non-biased, in either the
societal or mathematical
sense, so the assumption
should be that there’s huge
bias, and to scour for it. Using
non-EPS databases helps
because that reduces the bias
of past enforcement history.
There are technical solutions,
like designing algorithms to
account for certain biases.

AT ITS CORE, THE OPERATIONS AND
INTELLIGENCE COMMAND CENTRE IS JUST
ANOTHER RESPONSE UNIT, LIKE A PATROL CAR
TEAM, BUT IT HAS THE BIGGEST BRAIN.

Anna Koop is a director of
applied machine learning at the
Alberta Machine Intelligence
Institute (Amii), and when she
“first heard we were meeting
with (EPS), I thought, crap,
they’re going to ask us to do
predictive policing and I’m
going to tell them no, because
often I bring up predictive
policing as a counter example
of something that can have
horrible consequences if it’s
not done carefully.” But she left
the meeting impressed with
what they knew, like the perils
of using a police database to
train an algorithm to predict
where future crimes will occur,
creating a positive feedback
loop that inevitably targets
people based on race and class.
Koop clarifies that the

And, you can filter what
algorithms see. With security
footage, that means “suspicious
activity detection” algorithms
have less to look at and
don’t consider everything
suspicious. And, of course,
the humans need constant
training, too.
To its credit, the EPS sought
council with Amii to discuss
these and other solutions,
so no one can say they are
ignorant of the issues.
“We’re in a big data model,
so we need to use it to be more
effective,” Dreichel says. “I
don’t know what the answers
are, or what data sets are most
important. But (places like
Amii) can help. We have to get
out of our own way on that,
and listen to experts.

WELL
ROUNDED
M A C E WA N L A UN C H E S A N E W
S OC I A L I N C UB ATOR
by V I C T O R I A D E A N
illustratio n K Y L E M E T C A L F
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the Roundhouse opened in
MacEwan University’s Allard
Hall to give community-minded
individuals a workplace to
expand their ideas for social
change and environmental
sustainability. The concept of
the space is to create a hub that
is accommodating to a variety
of innovators.
Entering the Roundhouse,
it’s impossible to not feel the
energy running through the
entire place. It’s bright, spacious
and inviting. “The space is the
collaboration and co-working
aspects, but to get people to
collaborate, you need to have a
great environment where
people feel open-minded
and relaxed and welcomed,”
says Leo Wong, the founding
director of the Roundhouse.

The layout was constructed
with the idea of giving members
chances to connect and
collaborate with others in ways
they wouldn’t find in a typical
office setting. Though multiple
boardrooms are available,
there are also beanbag chairs
for a more laid-back vibe,
and stationary bikes that will
charge electronics in exchange
for a workout.
Within the Roundhouse is
the Social Innovation Institute,
which works to support
members by connecting them
with like-minded people and
organizations in the community
who can help take their ideas
to the next levels. “Introducing
the word ‘social’ in front of
‘innovation’ means whatever
ideas we come up with, we
should be thinking about how

this improves community, lives,
the environment, all that kind
of stuff,” Wong explains. “This
space is a convening space for
that to happen.”
One perk of joining the
Roundhouse is the different
programs it offers. There are
opportunities to connect with
knowledgeable consultants
about a range of skills that
are beneficial to starting and
marketing a business, and
opportunities to learn from
industry professionals.
“I think a lot of people have
an idea and have ideas all the
time on how to make their
community better,” Wong says.
“It’s just a matter of supporting
you when you have ideas, so
that you don’t let it just dissolve
into thin air.” Which is exactly
how the initial spark for the
concept of the Roundhouse
was first set. “It all started with
a conversation, with an idea.”
Just over two years ago,
Wong and the Executive
Director of Campus Services,
Kris Bruckmann, were
brainstorming potential retail
businesses that could occupy
a 10,000 square foot space in
Allard Hall. The possibility of
installing an art supplies store
or a Lululemon was soon left
behind when Wong proposed
using it as a collaborative
workplace. They soon formed
a business plan of what the
space could look like and offer
to the community. Over the
following few months, Wong
shared the idea with 60 to 70
MacEwan faculty members and
eventually gained support to
have the concept approved.
“We want to make the
world a better place and this is

totally the place to do it. They
encourage that hands-down,”
says Roundhouse member
Gina Bennett.
Bennett had heard
about the Roundhouse
from other students around
campus. Once she visited,
she knew it was going to be
an asset in expanding
Blaze-In the Trails, a media
company she created to make
academic journals about
culture, people and the world
easier to understand.
The space has given
Bennett not only a desk as a
base to work from, but also a
creativity-driven environment.
“You have people around
you (who) have extensive
knowledge about things you
might not, such as growing
your brand, networking, that
sort of thing,” Bennett says.
“At the same time, it’s a fairly
fun atmosphere.
“They have access to
resources that I personally
wouldn’t have had otherwise.
It allows me to kind of reach
out and explore different
options,” Bennett says. She has
been able to start a podcast and
explore her photography and
videography skills because of
the technology resources at the
Roundhouse. “It allows you to
be free and work on things the
way that you work best. There
are no limitations as to what
you can do.”

19,351
FULL- AND PART-TIME
STUDENTS
According to MacEwan
University, that’s the
most recent enrolment
number for the downtown
institution. The average
age of the MacEwan
student is 21.5.
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JEREMIAH
BRYKSA,
RESEARCH
TECHNOLOGIST
FOR NAIT’S
APPLIED BIO/
NANOTECHNOLOGY
INDUSTRIAL
RESEARCH
CHAIR

THIS

IS OIL

by S T E V E N S A N D O R
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C O U N T RY

NAIT’S RESEARCH
AIMS TO CHANGE AN
INDUSTRY IN SHORT
ORDER >

pho to graphy D A N I E L W O O D
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CLOSE
YOUR
EYES AND
IMAGINE
the world around you has
transformed into goopy, sticky,
soft chocolate pudding.
Delicious, right? Well, if
you tried to stand on it, you’d
sink. If you tried to build
anything on it, the structure
would collapse. Eventually
the pudding itself would
constrict and leave a watery
mess behind.
What does chocolate
pudding have to do with
research into the oil sands?
Nothing and everything.
That’s because chocolate
pudding tells us a little bit
about tailings, the byproduct of
extracting oil from the sands.
And, at NAIT’s Centre for Oil
Sands Sustainability, there are
barrels and barrels of tailings
for researchers to examine and
experiment on, all in a push to
create cleaner solutions for the
industry — and a more stable
way to rebuild the land that’s
currently being mined.
“What we try to do is to
take the tailings, which are the
consistency of chocolate milk,
and hopefully get them to a
consistency of a chocolate bar,”
says Dr. Heather Kaminsky.
“Right now, we’re at the
point where we’ve got them
to a chocolate pudding, or a
chocolate ganache.”
If the tailings can become
bars, they’ll be solid enough to
use to rebuild the environment.
If they’re smushy, a hill made
out of tailings will eventually
collapse under its own weight.
So, the key is to remove the >
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DOCTOR HEATHER
KAMINSKY, LEAD
RESEARCHER –
MINING AT
NAIT’S CENTRE
FOR OIL SANDS
SUSTAINABILITY

ANDREA
SEDGWICK,
LEDCOR APPLIED
RESEARCH
CHAIR AT NAIT’S
CENTRE FOR
OIL SANDS
SUSTAINABILITY
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water as effectively as possible.
And, as Kaminsky warns, the
researchers also need to make
sure that the solution they
come up with doesn’t create
problematic side effects. They
don’t want to kill with the cure.
Right now, experiments are
using plants to remove water
from the tailings. Willow, an
awfully thirsty plant, should
be especially effective. The
problem is that tailings don’t
have a lot of nitrogen, which
plants need. But waste products
from meatpacking and pulp and
paper plants do have that needed
nitrogen. The scientists are
trying to find out if combining
waste from various industries
can actually be a good thing.
“One man’s waste is the
solution to another man’s
problem,” says Kaminsky.
It’s this kind of out-of-thebox thinking that Andrea
Sedgwick, the Ledcor Applied
Research Chair in Oil Sands
Sustainability, hopes will
translate from the lab to
real-world practice in a short
time. The Centre, located on
the main floor of NAIT’s new
Productivity and Innovation
Centre, is a blend of science and
commerce. Experiments are
performed in response to
real-world needs. Industry
provides support and sponsorship to the work being done in
the NAIT labs. The goal is not
to simply deliver an academic
paper for the sake of academics;
Sedgwick says that the plan is to
take the advancements made in
the Centre and take them right
to the oil sands, in “short- and
medium-term time frames.”
“We work with industry,
and they give us information
that helps us move technology
forward,” says Sedgwick. >

FUEL ALCHEMY
In one lab, tubes and beakers
are filled with liquid samples;
VOLVO OBERON is written
with marker on masking tape.
In this experiment,
researchers work to take
methanol, a byproduct of the
pulp and paper industry, and
transform it into dimethyl
ether (DME), a fuel that
burns very efficiently and is
seen as a green alternative to
the dirty diesel that powers
trucks. Volvo is a major player
in the trucking industry, so
a better fuel source for the
Swedish giant’s products is a
big-time objective.
“It’s about creating a
sustainable solution using a
resource we already have an
abundance of,” says Jeremiah

Bryksa, a research technologist
at NAIT who is working on
the project.
This experiment is another
example of how the Centre
wants its research to quickly be
taken to the real world.
On the main floor, there are
more testing sites, including a
blue chamber large enough to fit
a small car. When the chamber
is sealed, the temperature
can be turned higher than
the hottest summer day or to
absolute frigid temperatures.
Components can be tested in
the chamber to see if they can
withstand Alberta’s extreme
weather conditions.
There’s a specialized
microscope on a floating table
in a climate-controlled room
sealed to shut out vibrations.

The laser measurements are so
delicate and precise, that even
the whirr of an air conditioner
or heater could throw off the
numbers. In it, researchers
can do what Sedgwick
calls “autopsies” on failed
membranes that filter water.
“If the membrane fails, can
we see which mineral caused
that failure?” she asks. “But,
if an air conditioner came on,
that would be bad.”
THE POLITICS
But, can the advances made in
this lab change the attitudes of
those who want the oil sands
shut down? Can they calm those
who don’t want to see Canada
ever build another pipeline?
Sedgwick says that, when
she goes around the world, the

reactions to the work being
done to clean up the oil sands
have been positive.
“People are receptive to
hearing about the innovations
that are occurring to protect the
environment,” she says. And
she echoes the words of former
prime minister Stephen Harper:
“The only people who don’t like
Canadian oil are Canadians.”
Kaminsky says that the
research itself won’t change
minds. It’s the results that will.
She has a seven-year-old son,
and she’s inspired to give him a
better future.
“By the time he’s 18, I want
to show him that we’ve solved
the problem. That’s what gets
me up every day.”
And the proof will be in the
pudding, er, bars.

A different kind of economic development.
We connect, promote, catalyze and accelerate the health innovation ecosystem in
the Edmonton region. The outcome? Economic gains plus social and health benefits
for our region and beyond.
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THREADS
OF THE
PAST
I
V L A D A B L I N O VA F I N D S J O Y I N
PRESERVING AND TELLING HISTORY
THROUGH TEXTILES AND CLOTHING

f you’re one of the millions of people who
have watched Tidying Up with Marie Kondo
on Netflix, you may have been inspired
to purge your space of things which no
longer “spark joy.” But, in an effort towards
sustainability, Vlada Blinova thinks we
should start thinking about joy when
we buy, by adopting a more thoughtful
shopping process, and then by showing
more respect and care for our clothing. >
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VLADA BLINOVA,
COLLECTIONS
MANAGER OF THE
UNIVERSITY’S ANNE
LAMBERT CLOTHING
AND TEXTILES
COLLECTION
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“PEOPLE
HAVE
S TA RT E D
to understand that if we
continue producing and
consuming at the same rate, it’s
not going to end well,” Blinova
says. “It’s not like sustainability
is a new concept. You can find
so many of examples of people
being sustainable, as we’d call
it today, in the past because
things were not produced
in big numbers like they are
today, things were not available
so easily, and people had to use
what they had and make things
last as long as possible. When it
comes to textiles and clothing,
I can say that they were made
better in the past, they were
made to last.”

centuries. It’s an impressive
resource unmatched by any
other university collection
in Canada, and has University
of Alberta alumna Anne
Lambert to thank; she started
building and advocating
for the collection in 1972.
Public tours of the collection
are available by appointment,
and it’s where Edmontonians
have an opportunity to
learn about local and international cultural histories
through clothing.
“There are so many pieces
in the collection that can be
used not just for [design]
inspiration but for [historical]
understanding,” Blinova says.
“When people come here, they
often say, “that’s like Downton
Abbey!” And then we’ll talk
about influences in fashion,

“W HEN IT COMES TO CULTURAL TEXTILES, YOU
CAN TALK ABOUT CULTURAL IDENTITY, POLITICAL
PREFERENCES, RELIGIOUS INCLINATIONS, THERE’S
SO MUCH YOU CAN LEARN FROM A PIECE OF
CLOTHING, IT’S MIND-BLOWING, REALLY.”

Blinova started her career
teaching fashion design but,
since moving to Edmonton
in 2000, she’s worn many hats
(literally and figuratively) in
the University of Alberta’s
Department of Human
Ecology. Most notably, Blinova
is the Collections Manager
of the University’s Anne
Lambert Clothing and Textiles
Collection. She oversees the
collection, preservation and
cataloging of over 23,000
clothing and textile-related
artifacts from around the
world, spanning over three
5 4 avenueJUNE.19

how and why designers come
up with fashion styles, and
what was happening at the
time to prompt a design
decision. I also learn a lot
from my visitors. They talk
about their family history and
their own experiences with
fashion. It’s a very exciting
place to work.
“There’s so much you can
learn from a piece of cloth
or a piece of clothing. I think
many people look down on
clothing as frivolous, but it’s
a different type of material
culture that humans create.

People won’t question why
we need to preserve art or
music or anything created by
humans, and this is the same
thing. There’s so much you can
learn from people through the
clothing they wear. You can
learn about people’s ingenuity.
You can also learn about what
was available locally, you can
trace trade routes. It’s like
detective work, and for people
who know what to look for,
it’s a very exciting process.
For me, clothing is a way to
educate people, to explain
why it’s important. When it
comes to cultural textiles,
you can talk about cultural
identity, political preferences,
religious inclinations, there’s
so much you can learn from
a piece of clothing, it’s
mind-blowing, really.”
For her own designs,
Blinova often looks for
high-quality materials at
second-hand stores, including
clothing that she can
re-purpose. “I have the skills
to determine the quality and
condition and fibre content
of textiles,” Blinova says. She
works to pass on these skills
to her students and hopes
that others will take an interest
in educating themselves.
Recently, she introduced a
project where her students had
to design and create pieces
of clothing for themselves
using a minimum 40 per cent
repurposed materials.
“I though it might be
an ambitious task, but my
students supported me and
surprised me — most of them
ended up making outfits that
were made with 100 per cent
repurposed materials.”
Beyond the curriculum,

Blinova sees her students
becoming more conscious of
what they buy, and says they
prefer to shop second-hand
for the higher-quality materials
that make up clothing made
in in the ’90s and earlier
— before the rise of fast,
disposable fashion.
Still, it’s important to
Blinova to balance an interest
in sustainability with her love
of fashion and appreciation
for designers. “I do want to
buy new things!” she laughs.
“But I try to be a little more
conscious of what I’m buying.
I think, do I really need it?
Will this last? How often can
I wear it? I rarely throw things
away. Anything I need to get
rid of, I’ll donate.”
Blinova says that if she were
a student today, she would
study textile science because
she thinks that’s where the
most potential for innovation
is for both designers and
consumers. “Some [current]
designs are not really
functional; your lifestyle,
climate and work environment
don’t always allow you to wear
things that are trendy,” Blinova
says. She’d like to see a return
to manufacturing accessible,
higher quality, durable
materials that can be used in
ready-to-wear fashion.
“Our work [in the
department] is very important
to give students the knowledge
to enhance people’s lives
through clothing,” Blinova
says. “We take clothing
and textiles really seriously
here. They’re exciting, they’re
also very important. In the end
it’s all going to help people to
have beautiful, comfortable
and reliable clothing.”

