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This sector overview outlines the

resources and skills of the Canadian
Aerial Mapping & Photography Ltd.

geomatics industry, government and
academia in surveying, mapping, remote
sensing and geographic information
systems (GIS).

Geomatics Products and Services for
World Markets, a companion computer
diskette, provides corporate profiles of
about 100 Canadian exporting com-
panies. Each profile describes the firm’s
products and activities in surveying,
mapping, remote sensing and geographic
information systems. Information on
how to make contact with the company
and names of those responsible for
handling export enquiries are also
included.

Among the firms listed on this diskette
are:

manufacturers of:
satellite ground receiving stations,
airborne and spaceborne
instruments, mapping systems,
positioning systems, geographic
information systems;

developers of:
software for applications in
surveying, mapping, remote sensing,
and geo-information processing;

service companies and consultants in:
surveying, mapping, remote sensing,
and geographic information systems;

consultants in:
corporate and project management;
academic and industrial training; data
gathering, processing, analysis and
management.

consulting groups to smaller firms of
highly specialized experts, from new
firms to established organizations that
have been exporting for many years to
as many as 80 countries. In addition,
many offer services or products for
more than one type of application.

Canada’s companies provide a range of
export services as well. Training is
offered in Canada or abroad, while many
firms can communicate with buyers in
various languages. Moreover, technology
transfer and skill sharing have always
been an important part of Canada’s
service exports.

For further information concerning
geomatics products and services, please
contact:

Information Technologies and
Electronics Division (TDE)

External Affairs and
International Trade Canada

125 Sussex Drive

Ottawa, Ontario

Canada KIA 0G2

Tel: (613) 996-1893

Telex: 053-3745 TDE

Fax: (613) 996-9288 TDE

or

Surveys, Mapping and
Remote Sensing Sector
Energy, Mines and Resources Canada
580 Booth Street
Ottawa, Ontario
Canada KIA 1E4
Tel: (613) 996-5971
Telex: 053-3117 EMROTT
Fax: (613) 995-0842
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(Publié également en francais)
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Canada is a world leader in the
development of new technologies
for remote sensing. The
fluorescence line imager is an
outstanding example.*

“Reproduced with
permission of the
Department of Fisheries
and Oceans.
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produced by the
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Distribution Centre
Corporation.
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Computers have radically changed how
geographically referenced information is
gathered, stored, managed and analysed.
Technological developments such as total
stations, global satellite positioning,
digital photogrammetry and image
processing have also had a profound
influence.

New technologies have resulted in new
and more data, ways of interpretation
and ultimately derived information.
They have also brought increased special-
ization. Where once the surveyor and the
map-maker produced paper maps, there
are now experts in each area of geo-
graphic data management collecting,
processing and producing a vast array of
digital geo-referenced data, from geo-
metrically generated utban survey plans
to remote images of oceaucurrem
pattems

T()gcthcr these techniques and
technologies constitute the science of
geomatics in much the same way as the
science of medicine is made up of its
constituent specialties. Through the
study and use of geomatics, all the
different available technologies can be
employed to create geo-referenced infor-
mation systems and the expertise to use
them effectively.

Tydac Technologies
has developed
software serving
applications such
as land use
planning,
environmental
analysis and
resource
development.
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atics are involved

: %nsuch as surveying,
ote sensing. Some ad-
ction of data in readable
form such as mrtography and spatial
database design. Others involve analys-
ing the data, such as for land and
resource mana nt.

thmet ' 'és and techniques of
geomatics, geo—r”é enced information
systems can be designed that address a

wide range ofﬂpplitatlons
©- Mumcrpahﬁ@s help with

efgectwe administration and plan-
ing for publicworks, growth, fire
' pohee ]and use, water supply,
: , Sanitation and
and SO on.

Forestry systems aid in silviculture,

harvest planning, yield predictions,

future-growth modelling, recreation
and wildlife planning.

Agricultural systems provide crop
yields, soil types, climate conditions,
rotation, acidity, irrigation data, and
modelling techniques for analysis.
Similar systems monitor water
quality, flow, sediment patterns and
currents.

Tydac Technologies InGorporated
f







THE CANADIAN GEOMATICS INDUSTRY

{ UPDATA Inc.

-

Surveying has long been considered a
basic part of geomatics, and hence a key
aspect to building a geo-referenced data
system. The accuracy of referencing data
for geographic information is crucial to
how usable that information will be.
Inaccurately geo-referenced data will
result in a compromised system.

Surveyors establish the positions and

dimensions of, as well as the relation-

ships among natural and cultural

features. Surveying provides the basic

positional information for:

-0 topographic maps;

-0 provincial and international
boundaries;

‘O- property boundaries:

- engineering projects;”

“¢- air and marine navigation; and

- calibration lines for testing satellite
receivers.

These positional data are key to:

-0- management of natural resources and' |, ;,
the environment;

-0- GIS applications; and

-0~ the continuing study and understand-
ing of the Earth.

In the past decade, traditional
surveying techniques have given
way to more sophisticated data
gathering technologies, such as
satellite positioning, laser
distance measurement, total
stations and other high-precision
survey measurement techniques.

Terra Surveys Limited

Surveying provides
basic positional
information.

'I’e:x'a conducts a . 4
control survey in >
Bhutan. -










A SECTOR OVERVIEW

always had’an excellent :
applying and adapting new technologles
Private industry in particular has been
an active participant in Canadian foreign
aid projects providing mapping services
to emerging nations. Mapping firms not
only create and supply the digital maps,
but also provide valuable consulting
services to foreign agencies on the use,
maintenance and application of the data.

Canadian mapping firms are also world
leaders in developing photogrammetry
and image-analysis techniques. Current
Canadian developments in digital map-
ping, analysis software and information
systems are rapidly expanding Canada’s
industry expertise and export markets.

Hydrographic Charts

Hydrographic mapping also reflects
Canada’s innovative approach. For
example, Canadian industry has devel-
oped technologies and systems for real-
time operation of electronic chart dis-
plays aboard ships, enabling accurate
navigation at night, in crowded water-
ways, and in any weather condition.
Electronic charts are already installed on
British Columbia ferries and Canadian
Coast Guard icebreakers operating in the
St. Lawrence River to allow year-round
access to the Port of Montreal.

Offshore Systems Limited

““Working electronic

charts with

. real-time display of
—_.ship’s position have

been developed by

~.0SL. Here, matching

of chart and radar
image overlay
eliminates most
position
ambiguities.

Gregory Geoscience Limited

PROCOM-2, a
geographic
information system
developed by
Gregory
Geoscience,
projects a Landsat
image onto a map I
for interpretation by ‘
analysts.
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Agncultuﬁ:“
Agncdmé‘i; any nation’s most
important renewable resource and its

~~number‘one land use. Having current

information on conditions affecting food

production, such as soils, crops, acreage,

mo’smre crop health, weather and
timing, is essential to effectively

nﬁna@ agriculture.

mmmg sensing data from airborne and
sate‘lhﬁﬁverﬂnghts verified against
known conditions, record conditions
unobservable at ground level. Moreover,
through repeated flight passes, changes
over time can be noted and acted upon.
The results provide information on a
scale not previously possible. Agricul-
tural information for an entire country

~ or for a single farm or field can be

gathered with remote sensing imaging.

SO bbb

The suitability of
terrain for

rice growing in
Indonesia is shown
using Tydac’s
SPANS spatial
analysis systems
and software.

Tydac Technologies Incorporated

Agricultural applications of Canadian
remote sensing software include:

O

crop inventories and early acreage
estimates;

automatic inventories and updating;
early yield prediction and forage
production estimates;

- soil uses;
- crop optimization and crop stresses

evaluation;

- desertification and shrub

encroachment;

- drought;

- ground-water salinity stress;
- wetlands classification;

- erosion potential; and

- irrigation mapping,







Mineral and Fossil Fuel Exploration

Government, corporations and even
individual prospectors carry on the
search for minerals and fuels buried
beneath the earth’s surface. Today,
remotely sensed images have been added
to traditional methods and more conven-
tional aero-magnetic and electromagnetic
surveying as a valuable exploration tool.

Satellite data can show landforms,
vegetation and soils that indicate the
possibility of minerals or fuels lying
underneath. Canadian geologists and
remote sensing professionals have
developed ingenious computer process-
ing techniques for satellite and airborne
radar data.

Canadian-developed programmable
multi-spectral imagers and multi-
detector electro-optical imaging systems
are available to make new exploration

THE CANADIAN GEOMATICS INDUSTRY

surveys from small aircraft cheaper,
faster and more accurate. Features
include real-time airborne data process-
ing, high radiometric sensitivity, variable
spatial resolution and variable scan
rates.

Canadian geometric correction software
permits accurate positioning so that
remotely sensed images can be geo-
coded with data from other souzges.
Canadian built and developed Side-
Looking Airborne Radar (SLAR) systems:
and Synthetic Aperture Radar (SAR)
systems are being used worldwide for
geological and geophysical exploration.
These available technologies are cost-
effective alternatives te conventional
aerial photography and have a wide
range of applications in‘addition to
those for mifieral and fuel exploration.

Exploration companies in Canada have

also used the methods developed by the

Canada Centre for Remote Sensing for

the application of satellite data to {
geology in a variety of environments.
These methods as well as the analysis
and applications services of several
Canadian firms are available to users in ‘
support of their remote sensing acti-

®_ vities and Canadian remote-sensing

Tydac Technologies Incorporated

* techriolegy and equipment:

Oceans

Canada has a small population.and the
world’s longest coastline. Fhe problem
of using and responsibly managing the
resources of three bordering oceans has |
led Canada to produce effective and

appropriate solutions for a number of

ocean environments, from temperate to

arctic.

The establishment of Exclusive Economic
Zones (EEZs) means that coastal nations
are taking a2 more active responsibility
for managing their ocean resources,
including fisheries. In most cases these
zones are not surveyed and mapped to
modern standards — charts from the
nineteenth century are still used. The
tools and techniques of airborne and
satellite remote sensing are now
available for up-to-date surveying and
monitoring of coastal and deep-water
zones for critical ocean resources and
protection applications. Canada is one of
the few countries with international
capabilities in nautical charting and
shares these skills and technologies with
others.

A geological
application of
Tydac's SPANS
spatial analysis
systems and
software. Various
bedrock groups are
depicted by the
colours.
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Geophysics GPR International Inc.

GPR uses reniote
sensing techni
to locate G
underground wate
and evaluate its
potential.. 8

~ For example,
(\ surveying of

Q,‘gﬁﬂlthea‘vmtofremotemq\ \ o

Fresh Water

Canada is blessed with more than

20 per cent of the earth’s fresh water

supply. Huge waterway systems, such as 4
the Great Lakes and the St. Lawrence

Seaway, reach deep into the North

American continent. One province alone P
has more than 250 000 lakes.

This abundance created the need to
develop not only forward-looking
management techniques and principles,
but also the methods of gathering and
analysing data on freshwater resources.
I pioneered. aerial

.50&

'{,

qmck to use the umque
1magmg. Government led the way by \> ¥
providing the ground receiving stations
and the core of the technical capabilities
to receive, process, display and interpret
the information.

Government was also careful to ensure a
transfer of expertise to the private
sector. As a result, a commercial industry
that focused on remote sensing for fresh-
water applications was created. In con-
tinuing co-operation with government
agencies, this industry exports its tech-
nology and expertise in water resource
applications to every continent.

Applications range from entire national
water-resource assessments to water-
shed planning at the local level. Such
problems as erosion, sedimentation,
flood analyses, shoreline changes and
coastal zone management can now be
effectively addressed and solved with the
assistance of Canadian remote sensing
techniques and equipment.
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Canada has taken a national approach to
geomatics issues. Industry, federal and
provincial governments, and academia
work together as a team to co-operatively
share; exchange and develop technology,
mﬁ)matmp and expertise.

The strengths of this strategy are
especi neficial to Canada’s export
‘clients: Whether dealing with a private
a?ty 4 government agency, or a
mgm the efforts and experience of
the other'team players are wrapped up
in the products and services.

Moreover, Canada’s experience can be
tapped in establishing co-operative
geomatic strategies and issues, including

st 3 settmg nati‘mﬂaiandards and exchange
7 o formats, enponragn{g co-Operation,  ,
: ;’estabhshmg'mnﬂnumcanons programs |

« » :and setting up finaricial incentives.

“A key player in Cinada's team approach
to geomatics is the Surveys, Mapping and
Remote Sensing Sector (SMRSS) of the
federal department of Energy, Mines and
Resources Canada (EMR).

SMRSS is responsible for federal survey-
ing, mapping, remote sensing and GIS
activities, including research, develop-
ment, training and administration. As
part of its role as the key federal
component of the Canadian geomatics
community, it is in a special position to
foster a co-operative approach among
governments, industry and universities.

This co-operative approach includes
contracting out and close technical co-
operation with the private sector.
Initiatives, such as the Geographic
Information Technology Development
Program, provide the structure for
fostering data and task sharing at all
levels of the geomatics process. The
SMRSS works closely on export market
development in co-operation with the
Canadian International Development
Agency, External Affairs and International
Trade Canada, and other Canadian and
international agencies.

:'.l

The GIS component of the Canadian
geomatics scene is of particular interest.
A National Digital Topographic Database
(NDTDB) serves as an important in-
formation base for GIS technologies and
GIS-based information systems for all
participants in the geomatics community.

The prime role of the SMRSS is to
provide a reliable system of surveys,
maps, remotely sensed data and geo-
graphically referenced information
covering the Canadian landmass in sup-
port of national sovereignty, defence,
the environment, socio-economic
development and the governing of
Canada.

In providing geographic data to users
and geomatics professionals at all levels

~of the private and public sectors, an

archive of hundreds of thousands of
satellite images, maps and aerial
photographs is maintained as a vital
support for national and international
environmental monitoring and resource.
planning and studies, mclﬂdlng such,
areas as:

- acid rain; '

0 global environmental change and
ozone depletion;

& desertification and drought;

0 flood risk;

-0 vegetation damage;

- sediment movement in water;

A multi-colour map
from a seven-colour

computerized press.

-0- natural radiation;
-0~ oil spills and toxic substance

accidents;
-0 smoke plume movement; and
-0- settling pond seepage.

Technology development and
enhancement are also key to national
efforts. The further linking of remote
sensing, mapping and GIS technology
and the study of the proposed Active
Control System (ACS) for Global
Positioning System (GPS) technology in
Canada are two current technological
priorities. Also important is an Auto-
mated Canada Lands Information System
(ACLIS) that will use GIS and database
management technology to manage
cadastral information on national parks,
native lands and Canada’s northern
territories.

EMR’s geomatics activities are conducted
by the Surveys, Mapping and Remote
Sensing Sector through the Canada
Centre for Surveying, the Canada Centre
for Mapping, the Canada Centre for
Remote Sensing, the Policy, Planning and
Services Branch and the Geographic
Information Systems Division.

Canada Centre for Surveying

The Canada Centre for Surveying (CCS)
is the national agency for surveying,
providing the national survey framework.
The Centre’s Legal Surveys Division is
responsible for performing and regulat-
ing all legal surveys of Canada’s lands

Energy, Mines and Resources Canada
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In Canada, provincial governments are
responsible for natural resources
management and land administration for
jurisdictions that are individually larger
than many countries. Thus, the 10 prov-
inces and 2 territories have developed
advanced resource monitoring and land
administration programs suited to their
unique combinations of resources and

needs. :
During the past decad ly as a
result of the huge amount ta now
available and the need for cemputerized
methods of handling and analysing i,
several provinces have initiated pro-
grams to develop land information

systems. New technology has greatly

improved methods of oollecung, process-

ing, storing and distributing land infor-
\ v ,

mation. New sdrveyin, mapping

techniques, such as glo positioning

and remote sensing, make it possible to
quickly collect large amounts of
information about land. Furthermore,
computers can also-process and store
/ large amounts of information and
dlﬁme those data by electronie”

With the opmem.quls all
diverse kinds of land mfo’sma

New Brunswick has become an
acknowledged world leader in the
application and management of land-
related information. The province
currently has under way an initiative
that uses computers to integrate
geographically related information on
forestry, transportation, earth sciences,
agriculture, the coastal land and sea
environment, and municipal services.
Nova Scotia is home to the College of
Geographic Sciences, an internationally
renowned technical college specializing
in geomatics. Prince Edward Island,
Canada’s smallest province, is involved
in advanced remote sensing methods as
they apply to coastal and agricultural
resource management. Newfoundland
has been working in geomatics,
developing the use of remote sensing
and advanced mapping technologies for
forest mapping and fisheries
management.

Quebec's Ministry of Energy and
Resources is concentrating on two major
areas: participation in implementing the

integrated within a land information g

system. This system is generally
perceived as a way of organizing the
collection, processing, storage and
distribution of land information in order
to create applications that serve a
variety of users.

Canada took a lead in land information
systems with the establishment of the
Land Registration and Information
Service (LRIS) for Canada’s Maritime
Provinces. The service, now known as
the Maritime Provinces Land Informa-
tion Corporation (MAPLINC), has
provided a learning experience not only
for Canada but also for the international
land information community.

provincial government’s geomatics plan,
which proposes a single geographic
reference, in this case at a scale of

1:20 000, and reassessment of the
cadastral reform program. The proposed
program will involve updating and
producing digital cadastral and topo-
graphic maps and strengthening the
basic geodetic network.

The Government of Ontario began
designing and implementing improve-
ments to the province’s Land Registra-
tion System in 1980. The improved
system, the Province of Ontario Land
Registration Information System
(POLARIS), uses digital property
mapping files and digital title index files.
The survey and property boundary
information in the property mapping
files is separated into layers and related
to the provincial grid, and the property
mapping is tied into the Ontario Base
Mapping. A unique property identifier
(PIN) is created for each property. The
PIN is the label under which the prop-
erty title information is stored, allowing
federal, provincial and municipal digital
land databases to be referenced to
ownership parcels and topographic
features.

Remote route
selection using
LANDSCAN's
Corridor Analysis
Module. LANDSCAN
is a digital image
analysis system
designed by Applied
Terravision
Systems.

Applied Terravision Systems inc
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Canadian universities and technical
institutes have adapted to more complex
needs and advancing technologies to en-
sure a steady flow of qualified graduates
entering the geomatics professions.
More and more, surveyors and mappers
are becoming information gatherers and
managers, working with planners,
geographers, engineers and computer
scientists in multi-disciplinary teams.
Education and training in Can
address the need for a solid team
approach to preparing future
professionals. .

For example, technical institutions such
as the College of Geographic Sciences in
Nova Scotia, Sir Sandford Fleming College
in Ontario, the Southern Alberta Institute
of Technology and the British Columbia
Institute of Technology provide one- and
two-year programs to teach digital map-
ping skills, GIS programming, specialized
applications and thc'bm@dér science of
geomatics.

*

5
~ \f .

Dipix Technologies Inc.

Canada’s universities and colleges
include more than 80 institutions of
higher education: 61 are English-
language, 16 are French-language and

5 are bilingual. Four universities offer
degree programs in surveying engineer-
ing or the equivalent: Université Laval,
University of New Brunswick, University
of Toronto at Erindale College and the
University of Calgary. These surveying
engineering programs have helped drive
the development and acceptance of new
technologies through research in global
positioning systems, geomatics and land
information management.

The quality of Canadian consulting
engineers in every specialty is known
around the world through 40 years of
work in more than 100 countries. Profes-
sional engineers trained in Canada meet
and often exceed the highest inter-
national standards.

Dipix offers training
in Canada and
abroad.

In addition to formal educational
programs, many private-sector groups
and educational institutions offer
specialized and, in some cases, tailor-
made short courses. Particular expertise
has been developed in meeting the needs
of overseas users. In any given year,
hundreds of people from outside Canada
take advantage of Canadian educational
opportunities in surveys, mapping,
remote sensing and GIS.
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