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Ottawa
company’s
software
gives pilots
fast maps

‘BY MARLENE ORTON _

Picture a movie camera catch-
ing the image of a giant airliner.
The audience is shown a pilot
preparing for descent and head-
ing toward the airport. The
cockpit display is lit, revealing a
3D graphic image of all “way”
points, including speed, dis-
tance, bearing, details of the
runway - configuration ahead
and other nearby obstacles such
as microwave towers.

These are among the visual
elements of an aeronautical in-
strument procedure used by
military and civilian pilots
around the world. Developing
the software to design these
airport and runway approach-
es, departures and en-route in-
formation used by pilots is the
expertise of Air Navigation
Data. The small but vibrant
Ottawa company, with fewer
than a dozen software engi-
neers, has built an international
reputation in this market niche.

“The object of the instrument
procedure is, for all intents and
purposes, obstacle avoidance,”
says John Ainsworth, company
owner, president and CEO. “We
create a map with directions for
the pilot to fly,” taking into ac-
count such elements as the re-
quired clearance from an ob-
structicn, aircraft capability
and airport configuration. The
computer helps design the opti-
mum instrument procedure or
map the pilot will use to find
the runway in poor weather
conditions.

Formed in 1988 primarily as a
consulting organization, Air
Navigation Data hit its stride in
1998 when Mr. Ainsworth ex-
ploited opportunities with the
U.S. military declassification of
the Global Positioning System
(GPS). The network of 24 U.S.
military satellites that circle the
globe twice a day, transmitting
information to earth-based re-
ceivers, was declassified in the
1980s, allowing civilian use.
The technology has taken off
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Buillding an airport approach path with Alr Navigation Data’s software ‘typlcally takes about 15 minutes’ Instead of days with a manual
system, company CEOQ John Alnsworth says. ‘The productivity enhancements are falrly signlificant.’

commercially, especially over
the last three years.

Air Navigation Data provides
software applications giving
aeronautical chart producers
the ability to calculate their po-
sitions by computer. “So rather
than measuring things on maps
and charts, we provide them
with a mathematical routine —
an algorithm — that they can
run on a computer,” says Mr.
Ainsworth.

The company’s first major
software package, Pathfinder,
was developed to create instru-
ment approach procedures and
airspace design, and remains
widely used today. Pathfinder
includes a mapping feature to
show aeronautical data that has
been calculated with the geo-
desic calculator, which basic-
ally takes into account varia-
tions in the shape and area of
the earth. The database in
Pathfinder also provides full
browse, editing and printing
features.

A second, far more sophisti-
cated package, Final Approach,
was developed to provide in-
strument procedure design
based on criteria required by

both the International Civil
Aviation Authority known as
PANS-OPS and the U.S. Federal
Aviation Authority's TERPS. A
designer can create regulated
instrument procedures within
minutes in an onboard comput-
er for airport approaches, de-
partures and en-route informa-
tionall provided in 3D display.

Final Approach includes digi-
tal terrain information in both
2D and 3D models, which pro-
vides aeronautical data such as
runway position and man-
made obstructions such as tele-
vision antennas. All the infor-
mation is blended so an accu-
rate instrument procedure is
set up, ready for descent and
approach to an airport.

“If an airport is fogged in
completely, the aircraft navi-
gates with reference to GPS or
the ground- based navigational
system. The pilot uses an in-
strument procedure to position
the airplane in relation to 3D
space and in relation to the
ground-based system. Based on
the map the pilot will navigate
to the runway.”

“It is an incredibly complex
process,” Mr. Ainsworth says.

“By the way, most of the world
still does this manually.” Build-
ing an approach manually usu-
ally takes five to 10 days, he
says. "Using Final Approach it
typically takes about 15 min-
utes. The productivity en-
hancements are fairly signifi-
cant.”

A private company, Air Navi-
gation Data prefers to shield its
financial and intellectual assets
to protect its very tight market
niche, An estimated 9o per
cent of the company’s business
is conducted outside the coun-
try.

Air Navigation Data’s clients
are civil aviation authorities,
aviation regulators and military
organizations. In Canada, cus-
tomers are the Department of
National Defence, Transport
Canada and Nav Canada, the
national company that pro-
vides air traffic control and
flight and aeronautical infor-
mation at Canadian airports.

Transport Canada, which
oversees Nav Canada, uses
Final Approach to ensure the
company performs its role
properly and to make sure the
system is safe, Mr. Ainsworth

says. DND assesses instrument
procedures in all areas involv-
ing Canadian military flights.
“This is particularly impor-
tant when the prime minister
travels. When former prime
minister Jean Chrétien was in
Johannesburg, all the instru-
ment procedures going into
Johannesburg were checked by
the Canadian military on Final
Approach. Because Canada is
in charge of the airport at Kab-
ul, Final Approach was used to
develop procedures going into
Kabul. It is a global tool. It is
not restricted geographically.”
Air Navigation Data relies on
R&D to maintain its edge. One
new project underway involves
a test program with DND's
helicopter search and rescue
program in conjunction with
the National Research Coun-
cil’s aviation experts. Flight tri-
als began last autumn over the
hilly Gatineau terrain testing a
software package that allows a
helicopter pilot engaged in
search and rescue to design an
instrument procedure based on
the position of an Emergency
Locator Transmission (ELT).
The ELT signals its position

from the black box that all air-
craft must carry. The signal is
picked up by satellite and is an-
other example of GPS techno-
logy.
GPS works similar to sonar
technology and other trans-
ponder units based on triangu-
lating information. The GPS re-
ceiver compares the time a sig-
nal is transmitted by a satellite
with the time it is received. The
time difference tells the GPS
receiver how far away the satel-
lite is. Distance measurements
from several satellites allow the
receiver to map the signal posi-
tion. GPS information or
geospacial data is generally dis-
played on a map or a Geo-
graphic Information System
known as GIS. GIS is the soft-
ware used to display the data.
GPS is the means to collect the
data.

The NRC-DND and Air Nav-
igation Data testing involves
the rapid preparation of an in-
strument procedure within
minutes as the pilot approach-
es an ELT. Data from the satel-
lite is immediately fed into the
onboard computer, which
quickly builds a map of the sur-
rounding terrain including ob-
stacles such as antennas and
buildings.

“If an airplane has crashed
and it's in a valley, that increas-
es the complexity dramatic-
ally,” says Mr. Ainsworth. “If it’s
out in the open, you can actu-
ally descend in and around
high ground. The system could
be used anywhere in the world
where you need to get to a loca-
tion and are hampered by bad
weather.” Further flight trials
resume in the spring with soft-
ware modifications, he adds.

Air Navigation Data is also
engaged in research and devel-
opment to accommodate
changes by air navigation au-
thorities to allow the gradual
implementation of a Required
Navigational Performance.
This is a satellite-based naviga-
tion system that allows a preci-
sion approach to airport run-
ways. The first such passenger
flight was tested in San Fran-
cisco last winter as a means of
both improving air traffic flow
and allowing more planes to fly
closer together.

“We have to start developing
criteria for our computer sys-
tem to develop RNP proce-
dures,” Mr. Ainsworth says.
“We also have to increase the
use of satellite imagery in the
application of RNP”



