
hen wildlife o!cers caught a cougar 
in Saskatoon, Saskatchewan in 
October 2008, it was surprising 

enough to find the cat in a residential area. 
But its tracking collar revealed something 
truly astonishing: the cougar had travelled 
nearly a thousand kilometres. Experts 
traced it to a research project in South 
Dakota where scientists were studying the 
movement patterns of cougars. "ey’d lost 
track of this one several months earlier 
when its prototype GPS collar stopped 
working. It was the only cat out of 80 to 
roam so far north. Since there was no 
record of the route it took to Canada, many 
questions were left unanswered about its 
remarkable journey. 

Such mysteries could be relegated to the 
past, thanks to the work of engineers who 
are designing the next wave of wildlife 
tracking devices. "ey’re building upon the 
strengths of common tracking methods 
such as Global Positioning Systems (GPS) 
and filling in the gaps with inertial sensors 
and cameras.

One result is a system that allows humans 
to get into situations – safely – that would 
ordinarily seem much too close for comfort. 
Like being close enough to a feeding grizzly 
bear to make out the grooves in its 
gargantuan claws. Or witnessing the 
interaction between two grizzlies in the 
seclusion of the forest.

B Y  J E N N I F E R  S O W A

IF A TREE FALLS IN A FOREST, 
CAN GPS RESEARCHERS
DETECT IT?
Meet the vanguard in tracking animals and fighting 
forest fires using wireless technology

W

ABOVE: "e wildlife tracking collar must be 
re-engineered for di#erent animals because 
of weight considerations.

Photo by Greg Fulmes

LEFT: A bear’s-eye view: images captured by 
the camera on a grizzly bear’s tracking collar, 
a device called the Animal PathFinder™
Photos courtesy Naser El-Sheimy

Moments like those have been captured by 
the camera on a wildlife collar developed at 
the Schulich School of Engineering. "e 
tracking device is programmed to snap 
pictures at regular intervals and wirelessly 
transmit images and location data in real 
time. "e GPS location data is supplemented 
by sensors that measure direction, distance 
and speed. "ose instruments make up for a 
major drawback of GPS: signals cannot travel 
through densely wooded areas. Scientists 
frequently lose track of animals when they 
enter forests.
 
"e Animal PathFinder™ was developed by 
Naser El-Sheimy, Andrew Hunter and Bruce 
Wright, all from the University of Calgary, 
along with Gordon Stenhouse, a biologist 
and head of the Grizzly Bear Research 
Program at the Foothills Research Institute. 
"e device attaches to a collar and the 
information it provides about animal 
behaviour and habitat is invaluable for 
wildlife researchers and conservationists. 
Companies can also use the device to 
monitor wildlife activity in the vicinity of 
mines or oil and gas plants.

“You need data about the land and then you 
need to be able to manage that data,” 
explains Naser El-Sheimy, Canada Research 
Chair in Mobile Multi-Sensor Systems at the 
Schulich School of Engineering. “Geomatics 
is multi-disciplinary. "ere’s imaging 
technology, remote sensing technology and 
data analysis linking them together. Each has 
a role to play in managing our resources.” >>
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Geomatics has a growing number of 
applications for water management, forestry, 
agriculture and the energy industry. El-Sheimy 
was a key player in the push for a national 
centre to develop the tools necessary to meet 
growing demand. He will be the scientific 
director of the new facility, the first in the 
world devoted to the research, development 
and commercialization of technology for 
managing natural resources. 

Alberta is a fitting location since the province 
represents 40 percent of Canada’s thriving 
geomatics industry, which is worth a billion 
dollars per year. !e University of Calgary also 
has the largest geomatics engineering program 
in Canada. 

Whether it’s tracking animals or keeping tabs 
on the water supply, advancements in 
technology are crucial. Take, for example, the 
move towards better water management, a 
necessary component of a sustainable future. 
Remote sensing technologies can help because 
they allow experts to measure changes in the 
water table by beaming signals from a satellite 
to penetrate the ground and reflect o" the 
water underneath. 

A much di"erent setup can detect and report 
forest fires before they rage out of control. 
Naser El-Sheimy and his research team have 
prototyped a real-time forest fire fighting 
system. It combines an optical and thermal 
camera with location data and wireless 
transmission capabilities, enabling it to 
pinpoint trouble spots in the trees and send 
alerts to help snu" out fires before they take 
hold. !e system attaches to the bottom of a 
spotter airplane, which carries the most 
common forest fire detection system in use 
right now: people. >>

You need data 
about the land 
and then you 
need to be able 
to manage 
that data.

Naser El-Sheimy displays the inner workings of the Animal 
PathFinder™: camera, GPS, inertial sensors and data storage.

Photo by Ken Bendiktsen
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“!e idea here is to have a system that can 
overcome the weakness of the human eye,” 
says El-Sheimy. “You need a system with 
navigation technology and imaging 
technology. By putting them together on 
an airplane you can detect hot spots that 
can turn into forest fires.”

At one time, location and navigation 
technologies were simply considered 
high-tech toys with a handful of 
recreational uses at best. But continuous 
advancements have made them faster, 
more accurate and more compact. 

Chris Goodall considers the possibilities 
practically endless. His world revolves 
around gyroscopes, accelerometers and 
wireless signals. His company, Eyeunite 
Navigation Solutions Inc., creates new 
ways to combine GPS with sensors that 
measure direction, speed and altitude. 
Such instruments have typically been used 
to navigate ships, submarines and aircraft, 
and are now moving into portable tracking 
applications. Goodall’s specialty is low-cost 
navigation and location technology as it 
relates to vehicles and portable consumer 
electronics such as mobile phones.
 

“People always want to know where they 
are at a given time. It’s just inherent. 
Whether you’re driving or lost in the 
woods, time and location are really 
important to every human being.” 

Goodall realized that long before he’d even 
heard of geomatics engineering. It was a 
chilly evening in the Yukon. He was hiking 
and somehow got o" the beaten path, 
becoming miserably lost in a jumble of tall 
vegetation. To top it o", it was grizzly bear 
territory and the sun was setting.

Goodall had a handheld GPS device in his 
bag. It was a birthday gift he considered little 
more than junk but if there was ever a 
perfect time to put it to the test, that was it. 
To his amazement, the device led him back 
to the path within minutes. Goodall was 
hooked. He wanted to learn more about this 
burgeoning technology and take it further. 
Six years later, he has a PhD from the 
University of Calgary and talks 
matter-of-factly about the kinds of 
inventions that used to be the stu" of 
science fiction. 

“!e day is not that far o" when cars will be 
able to drive themselves. !e reason they’re 
not autonomous yet is because the 
technology isn’t reliable enough.”

Goodall points out the type of technology 
he focuses on is useful for managing 
natural resources and can even lead to 
greater e#ciencies for industries such 
as agriculture. 

“If you can position your tractor better by 
even half a metre, then all of a sudden you 
reduce the amount of spray you’re using for 
your crops,” he explains. “You save money 
on fuel and on spray, you conserve water 
and it’s better for the environment.” 

GPS works best for determining location 
outdoors where there is a clear path for 
signals to travel between satellites and the 
ground. Once elements such as movement 
or indoor scenarios are introduced, things 
get complicated and the multi-sensor 
thinking kicks in. 

Gyroscopes, for example, can help a 
vehicle maintain a straight heading by 
detecting and correcting even the slightest 
change in direction. Synchronizing all 
the components involves complex 
computer algorithms.
 
“We want to provide accurate positioning 
whether users are indoors or outdoors, 
walking or driving,” says Goodall’s business 
partner, Zainab Syed. “!e uses range from 
everyday navigation for ordinary citizens 
to pinpointing the location of emergency 
personnel such as firefighters who are 
trapped in a burning building.”

Such technology could have other 
lifesaving advantages. Canada is the latest 
country to make it mandatory for mobile 
phone companies to trace wireless 9-1-1 
calls with greater precision. Service 
providers must have the ability to use a 
combination of methods if necessary, GPS 
being one of them. >>
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driving or lost in the 
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Chris Goodall with the GPS device that helped 
him find his way out of the wilderness and got 
him hooked on geomatics engineering
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