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A Model for Modernisation 
INEGI: Instituto Nacional de Estadistica, Geografia e Informatica, Aguascalientes, 
Mexico's national mapping organisation. 

When the Mexican Government adopted a far-reaching 
National Development Plan, it became immediately 
apparent that the efficient operation of the country's 
information agencies was an indispensable factor. The 
most important of these - INEGI, the National Institute 
of Statistics, Geography and Infonnatics - is also 
Mexico's Central Bureau of Statistics, responsible for 
various censuses, the National Accounts, Balance of 
Trade, unemployment figures, and a wide range of 
social, cultural and economic statistics. 

INEGI realised that to accomplish this would require 
innovative technology and a team effolt. As a result, an 
$18 million contract was awarded for the necessary 
hardware and software system to allow for the 
production of a computerised database, with 
characteristics of the entire territory at various scales. 

Twenty-two international institutions and companies 
were invited to bid and take part in a series of stringent 
benchmark tests. The result was a unanimous decision 
to award the contract to an international consortium of 
Mexican, Canadian, British, American and Belgian 
companies. The consortiwn led by Canada's SNC
Lavalin Inc, was the only group to successfully 
complete all the benchmark requirements. 

INEGl's Winning Team 

SNC-Lavalin Inc. 
As Canada's largest consulting engineering and 
construction company, SNCLavalin was responsible 
for project management and coordinating the team. 
SNCLavalin was also instrumental in procuring the 
necessary financial underwriting. 

laser~Scan 

Laser-Scan won $8 million of the total contract to 
provide over 60 workstations, conversion software, GIS 
software, high resolution plotters and scanners, map 
production software, full training and consultancy. 
Laser~Scan was also responsible for the installation of 
all the hardware and software. 

Niveles, S,8. de c.v., Mexico 
Laser~Scan's exclusive distributor, provided 
administrative assistance, hardware and software 
SUpp01t, coordination of imp01tation, and a training 
programme, complete with instructors and translation 
services. 

Digital Equipment of Mexico SA de CV 
This company provided the bulk of the computing 
hardware, plotters and printers. 

Bareo Graphics Inc. 
Barco Graphics Inc. provided plotters for colour output 
and image setters for high resolution colour 
separations. 

Canadian Centre for Geomatics (CCG) 
This Government agency, funded by the Canadian 
Commercial Corporation (CCC) provided technological 
consultancy to INEGI. Already a major user of Laser
Scan equipment, CCG helped perform the stringent 
benchmark tests required by INEGI before awarding 
the contract. CCG and Laser-Scan were the only team 
capable of attaining the exacting standards required by 
INEGI. 

Intera Technology Inc. 
The Canadian company who provided digital 
orthophotography equipment. 

Photosur Geomat Inc. 
The Canadian company who provided specialist image 
analysis equipment. 

Meeting Mexico's needs 

The National Development Plan identified four specific 
goals: to consolidate national sovereignty; to extend 
democratic participation; to promote economic 
recovery and raise the general standard of living. For a 
country with an area of two million square kilometres 
and a population of nearly 70 million, only the most 
advanced GIS technology could deliver these benefits 
in the time-scales specified. 

According to Carlos M. 
jarque, President of 
£NEGI, 'The acquisition, 
organisation and utilisation 
of socioeconomic 
infollllation plays a central 
role in providing a 
profOlmd knowledge of a 
nation's territory and of its 
population." To maintain 
national sovereignty, it is 
vital to authoritatively 
establish the position and 
length of international 
borders, islands and 
territorial seas. It is also 
imperative to identify and 
evaluate natural resources, 
describing their precise 
distribution throughout 
the territory. 



TIle geographic and socioeconomic statistics made 
possible through GIS also have profound political 
significance. The diffusion of infOlTIlation contributes to 
a better infOlTIled society, allowing fuller participation 
in democracy. In addition , such data has become a 
sb'ategic necessity for Governments in making the 
political decisions which most influence a country's 
economy and standard of living: which plans for 
investment, production and distribution should 
be adopted? Where do the most pressing social needs 
exist, so resources can be best targeted? 

One of Mexico's most urgent problems was to survey 
and record nearly one million square miles of land 
parcels and 4.3 million houses - the "Ejidos" or state
owned lands worked by tenant farmers. Agrarian 
reform called for the ownership of these parcels to be 
passed over to the citizens who had previously been 
tenants. The geodetic positioning of the boundaries for 
the titling documents was an enormous task, involving 
standard GIS data capture combined with satellite 
images, aerial photography and direct measurement. 

The GIS Solution 

The challenge was massive: 2,295 topographic maps at 
a scale of 1:50,000 have to be converted to digital fonn, 
along with hundreds of other specialist maps at various 
scales. Moreover, once established, the system has to 
be capable of producing more than 500 maps at 
different scales annually to include orthomaps, 
complete map conversion, revision map production and 
GIS spatial analysis systems. 

It was a credit to the depth of Laser-Scan's experience 
in map production that no special development was 
needed to adapt their products to suit INEGI's needs. 
Laser-Scan provided more than 60 digital mapping and 
GIS workstations, along with all the software needed 
for a total system solution. VfRAK, laser-Scan's raster 
to vector package, is being used to convert existing 
map documents into a digital database. For editing, 
assigning attributes and updating, Laser-Scan's 

Automated Map Production System (LAMPS) was 
chosen. The database is then used to create Digital 
Ten-ain Models, using Laser-Scan's D1M/ TVES 
product, and for land analysis with Laser-Scan's 
HORIZON GIS system. To achieve high-resolution 
plotting of the pre-press plates, Barco Graphics' 
BG3800 Laser Scanner/ Recorder was provided. 
laser-Scan was contTacted to deliver all the equipment 
within 100 days of being awarded the contract. Thirty 
days after that, everything had to be installed, with an 
acceptance test of the live system just 45 days later. 

Training 

Such a stringent 
timetable tested the 
professionalism of both 
Laser-Scan and INEGI. In 
Mexico, sites had to be 
prepared, engineering 
requirements considered, 
cables laid and 
communication protocols 
established. The 
installation alone took 20 
man-weeks. It is a credit 
to the seriousness and 
professionalism of both 
partners that the project 
was finished seven weeks 
early. And INEGI was so 
impressed with the 
systems created by 
Laser-Scan and its 
partners that final 
acceptance was agreed 
within three weeks of 
installation. 

One of the most crucial elements of laser-Scan's 
contract with INEGI was the training programme. 
Nearly 130 local employees had to be retrained in the 
use of the new equipment before the entire system was 
due to be up and running. Laser-Scan devised a day-to
day programme which involved 13 instructors teaching 
in both Spanish and English, with contingent staff 
always on call. Thanks to Laser-Scan's excellent project 
management and INEGI's commitment, the training 
was concluded on time. Although the contract is now 
completed, Laser-Scan continues to provide advice and 
SUppOlt to INEGI. 

All eyes on INEGI 

The Mexican govemment understood the enormous 
potential offered by a digital mapping system which 
combined sophisticated cartography with statistical 
analysis. To help realise the National Development 
Plan, INEGI has been equipped with the most 
advanced map production system in the world. The 
benefits are immediately apparent and the future gains 
in terms of the contribution to the modemisation of the 
counby cannot be over-emphasised. 



Laser-Scan - The Company 

Laser-Scan, founded in 1969 by 
scientists from the Cavcndish 
Laboratory in Cambridge is an 
industry leader in providing spatial 
informat ion solutions. The company 
has worked with GIS tech nologies 
for over 24 years, developing and 
producing data caplure, spatial 
ana lysis and digital mapping 
products. 

Full support services are provided for 
all Laser-Scan products, with 
hardware and software maintenance, 

installat ion and training, project 
management and consultancy. An in

house mapping services facility is 
available for data supply, map 
conversion and quality assurance of 
data. 

Backed by these comprehensive 
support services Laser-Scan has a 
reputat ion for quali ty refl ected in our 
customer base. Th is ranges from 
govern ment and defence agencies, to 

commercial organisations and service 
companies, spread throughout 
Europe, USA and the rest of the 
world. 

Laser-Scan is in a position to 
provide products which have been 
developed using a quality system 
that conforms to IS0 900"l standards. 
Our adherence to industry standards 
and commitment to true open 
systems combined with our object 
based approach will not restr ict the 
choice of hardware platform or lock 
users into proprietary database 
or user interface systems. 

Laser-Scan offers winning business 
solutions. 

Laser-Scan 

Distributor network in 
over 10 countries worldwilk. 

Worldwide Customers include -

Ordnance Survey, UK 
Brit ish Aerospace, Saudi Arabia 
Texaco, UK 
DRA (Military Survey), UK 
Dublin Fire Brigade, Ireland 
Proud man Oceanographic Lab's, UK 
Bionetics, USA 
Buildi ng Research Establishment, UK 
EMR - GlS Technology Center, Canada 
British Antarctic Survey, UK 
Canada Centre for Geomatics, Canada 
Geographical Survey Institute, Japan 
British Gas, UK 
Scottish Office, UK 
Oslo Energy, Norway 
Marks and Spencer plc, UK 
Tohoku Electric Power Co, Japan 
Air Call , UK 
Army HQ, Pakistan 
Arge Digitalplan, Austria 
General Directorate of Forestry, Turkey 
Ministry of Agriculture, Greece 
BKS Surveys, UK 
British Geological Survey, UK 
Hydrographic Office (RN), UK 
INEGI - National Mapping, Mex ico 
DOS LI, South Africa 
Tenneco Gas, USA 
Hutchison Paging, UK 
Forestry Commission, UK 
GEON EX CAS Inc, USA 
HNIT, Iceland 
Mitrec OY, Fin land 
DOSLI , New Zealand 
LMV (National Land Survey), Sweden 
T6th Agostoll Mapping Insti lu te, Hungary 
Government of Gibraltar, Gibra ltar 
Kirchner, Germ any 
Greenhorne & O' Mara lnc, USA 
George Philip, UK 
Instituto de Ingenjeria, Venezuela 
L Robert Kimball Associates, USA 
Civil Aviat ion Authority, UK 

.......... . and growing. 

Laser-Scan Ltd 
Cambridge Science Park Milton Road, Cambridge 
CB44FY, UK 
Tet: +44 (0)223 420414 Fax: +44 (0)223 420044 

Laser-Scan Inc 
45635 Willow Pond Plaza, Sterling VA 20164, USA 
Tet: +1 703 709 9306 Fax: + 1 703 709 8629 

Laser-Scan Canada Inc 
492 boul. de I'Hopital Suite 102 Gatineau Quebec, 
Canada JST 4Y6 
Tet: +1819568 2550 Fax: + 1819 568 4011 


