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UNIVERSITY OF TORONTO'S SPACE FLIGHT LABORATORY

Trailblazing Small Satellite Technology

DAVID PUGLIESE,
VICTORIA, British Columbia
Tucked inside an unassuming

office building on the outskirts of
Toronto is one of Canada’s most

they're doing, [SFL] is leading
edge in nanosat and small satel-
e technology in Canadar he
added.

SFL, partof the university's In-
situte for Aerospace Studies, was
founded in 199& it five people

industry, such as Com DevLid. of

Canadian military and the Nor-
wegian government.

Zee said the lab’s tightly inte-
grated team approach is impor-

laboratories.

isnot
i run by the Canadian Space

ncy.
But the University of Toronto’s
Space Flight Laboratory (SFL) has
been behind some of the coun-
try's most successful small satellite
programs, has two spacecraft in
orbit and is working on new sys-
s for a varity of ermational
and Canadian customers.
is also the mission control
center for the Microvariability
and Oscillations of Stars (MOST)

Payloads Program. Launched in
2003 aboard a Russian-built
Rockot vehicle, the suitcasesize
MOST is Canada’s first space tel
escope as well as its first space sci-
ence microsatellite.

“It's not a big operation,”
Kevin Shortt, president of the
Canadian Space Society, said of
SFL. “But that's the whole point
of microspace operations; you set
up a couple of PCs and you e have

focused on microsatellites the

students with an annual budget
of 2 million Canadian dollars
($1.6 million).

“Our focus has been on mi-
crosatellites from the very begin-
ning, so we were able (o construct
a program that wasn't tied down
by any existing or traditional ap-
proaches,” explained Robert
Zee, director of the Space Flight

borat

ratory.
“Internationally, we're offer-

lite missions at a significantly
cheaper price point than you'd
normally be able to find out
there right now.”

Zee said SFL is not just a uni-
versity satellite program but a
combination of professional staff

yourself an
“But as far as the project work

ic missions. It clients range from

A
nanosatelite, hichhas been n orbit abut  year.

a short schedule and ngm budg-
et. But working quickly and on a
Tow budget means that SFL rarely
is able to use specific space mis-
sion components or radiation-
hardened systems.

K d to use commer-
cially available components,
what you would find in your cell
phone, laptop, palm pilot —
products being marketed widely
in terrestrial applications,” he
explained. “There's a natural

performance advantage but we
o have 16 be vers caneful o
we use these

Space Flight Laboratory at a Glance

Promoting the use of novel technologies in space, such as

‘microsatellites, to bring about lower costs while training raduate students to
strengthen the Canadian skill base in space systems engineering.

ctor: Robert Zee

Year Established: 1998

Location: Toronto

Budget: §2 million Canadian dollas (SL6 million)

Employees: 15, plus 14 graduate students

spacecraft_after being ap-
proached by Com Dev Lid., which
had developed

the stage for another Space Flight
Laboratory AIS mision thisone
for It

ceiving automatic identification
o r

Ships of a certain class are re-

Iz\mches Iater this yearfrom o

The hbommry also is current-

that broadcast their identity, lo-
cation and heading as part of a

Iy imolved in
nanosatellites for a joint Austrian-
Canadian program. The satelites

space because the environment
s different.”

SFL developed the Canadian
Advanced Nanospace eXperi-
ment 2 (CanX-2) nanosatellite,
which has been in orbit about a
year. The 3.5-kilogram satellite
was launched from India in

milk carton-sized spacecraft is
Canada’s smallest operational
satellite, built, launched and op-
erated for around 1 million Cana-
dian dollars.

The spacecraft will be used to
support a formation-flying
demonstration mission involi

form radio occultation experi-
‘ments — measurements of delays
in GPS signals through the at-
mosphere 1o infer atmospheric
properties such as water vapor
and total electron content.
CanX-2also carries a compact
spectrometer developed by Pro-
fessor Brendan Quine at York
University, Toronto, that meas-
ures concentrations of green-

ance system. Com Dev is one of
several companies interested in
detecting AIS signals from space
for global ship tracking and
monitoring.
“That technology had not yet
flown in space 20 they were anx:
ious to get some space qualifica-
tion to verify if their approach
and their algorithms actually
worked,” Zee explained. “They
needed to get something up very
quickly
Zee said the lab used some of
the same systems developed for
CanX-2, along with new technol-
og, 1o quickly build the CanX-6
spacecraf. I s alto cquipped
aVHF antenna to receive sig-
il rom shipe
He said the lab's team was able
to develop and build the space-
craft and arrange a launch in the

will each carry a
aperture telescope, with the first
nanosatellite set for launchin late:
2009 or early 2010, although the
schedule is dependent on the
Austrian government.

“Right now we're completing
the two satellites for Austria, and

looking to fund two more satel-
lites to complete the constella-
tion,” Zee said.

He points out that SFL will
continue in the future to focus on

craft more capable and cheap
enovgh o be attractive to 3 vider
range of organizati

The main cl\zllenge in that
area, however,is coming up with
systems to deorbit such satellites
after they have expired. As con-
cern over the increasing amount

is continues, that de

cept study. “Its not a process of
cutting comers,” Zee said. “Its a

orbit capability will be essential,
he added. “If we don't have such

ik

process of in
Going what we do and what we
don’t do in terms of relating to

quality

‘The budget for the project was
under 1 million Canadian dollars.

The satellite is seen as a tech-
nology demonstrator that pre-
cedes the development of an
operational space-based AIS
platform to provide data on

ity 0 actully implement these
missions,” Zee

Short, the Canadian Space
Society's president, said SFL's
work is causing a ripple effect in
the country’s academic commu-
nity as other universities are now
exploring the creation of similar
laboratories. He said that Zee has
successfully created an organiza-
tion that has retained its academ-

hovse gases in the atmosphere,  marifime vesels

Zee present, the sclle i

is n.lmnuung between i the Maridme Mommnng

ence experiments. nd Meraging | Sutcllite
SFL il Mivsa0,

Canadian Advanced Nanospace - microsatellite. et D

expenmenl 6 (CanX-6), a 6.5- and the Canadian Space

Ocentimeter cubest
ved in October 2007,

Ageney. m ax iavolied and the

bl in < month, and launched
in April 2008, along with CanX-2.
Zee said the lab built the

to
The Canadian governments it
operational AIS satellite.

The CanX-6 work also has set

teloped partacrahips with
industry and g .

e sean 2 n opporanity to
give students real world R&D [re-

getting the best of both worlds.

Conments: dpuglesedshan.ca



