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INRIA’S 85    
project-teams
on January 1st, 2002

A3 (1) Advanced analysis applied to code optimization Christine EISENBEIS Sophia Antipolis, 
and Rocquencourt

APACHE (2) Parallel algorithms and load sharing
and load sharing Brigitte PLATEAU Rhône-Alpes 

ARMOR (3) Architecture and network models Gerardo RUBINO Rennes

CAPS (4) Compilation, parallel architectures and system André SEZNEC Rennes

ESPRESSO (4) Synchronous programming for the trusted  
component-based engineering of embedded systems Jean-Pierre TALPIN Rennes

HIPERCOM High performance communication  Philippe JACQUET Rocquencourt

MASCOTTE (5) Algorithms, simulation, combinatorics and optimization  
for telecommunications Jean-Claude BERMOND Sophia Antipolis

MIMOSA (6) Migration and mobility : semantics and applications Gérard BOUDOL Sophia Antipolis

MISTRAL Modeling in computer science and telecommunication 
systems: research and software development Philippe NAIN Sophia Antipolis

MOSCOVA Mobility, security, concurrence, verification and analysis Georges GONTHIER Rocquencourt

PARIS (7) Programming distributed parallel systems for large scale  
numerical simulation Thierry PRIOL Rennes

PLANETE Protocols and applications for the internet Walid DABBOUS Sophia Antipolis 
and Rhône-Alpes

REMAP (8) Regularity and massive parallel computing Frédéric DESPREZ Rhône-Alpes

RESEDAS (9) Software tools for telecommunications 
eand distributed systems André SCHAFF Lorraine

SARDES System Architecture for reflective distributed  
computing environments Jean-Bernard STEFANI Rhône-Alpes

TREC (10) Theory of networks and communications François BACCELLI Rocquencourt

TRIO (9) Real time and interoperability Françoise SIMONOT-LION Lorraine and
Rhône-Alpes

TRISKELL (4) Reliable and efficient component based  
software engineering Jean-Marc JEZEQUEL Rennes

TROPICS Transformation and software tools  
for scientific computing Laurent HASCOET Sophia Antipolis

VASY System validation-research and applications Hubert GARAVEL Rhône-Alpes

VERTECS (4) Verification models and techniques applied to testin
testing and controling reactive systems Thierry JERON Rennes

THEME 1: NETWORKS AND SYSTEMS

Key-words: Parallel computing, architecture, networks, systems,
performance evaluation, distributed and real-time programming
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ALGO Algorithms Bruno SALVY Rocquencourt

ARENAIRE (8) Computer arithmetic Jean-Michel MULLER Rhône-Alpes

CAFE Symbolic computing and equations Manuel BRONSTEIN Sophia Antipolis

CALLIGRAMME (9) Linear logic, proof networks 
and categorial grammars Philippe DE GROOTE Lorraine

CODES Coding and information protection Pascale CHARPIN Rocquencourt

COMPOSE (11) Design of adaptative programs and systems Charles CONSEL Futurs and
Rocquencourt

CONTRAINTES Constraint programming François FAGES Rocquencourt

CRISTAL Typed programming, modularity and compilation Michel MAUNY Rocquencourt

LANDE (4) Software design and validation Thomas JENSEN Rennes

LEMME Software and mathematics Loïc POTTIER Sophia Antipolis

LOGICAL (12) Logic and computing Gilles DOWEK Futurs and 
Rocquencourt

OASIS (5) Active objects, semantics, internet and security Isabelle ATTALI Sophia Antipolis

PRISME Geometry, algorithms and robotics Jean-Daniel BOISSONNAT Sophia Antipolis

PROTHEO (9) Constraints, automatic deduction 
and software property proofs Claude KIRCHNER Lorraine

ACACIA Knowledge acquisition for aided design  
through agent interaction Rose DIENG Sophia Antipolis

AIR Image processing and dynamic satellite data Isabelle HERLIN Rocquencourt

ARIANA (5) Inverse problems in earth monitoring Josiane ZERUBIA Sophia Antipolis

ATOLL Software tool workshop for the natural language Bernard LANG Rocquencourt

CARAVEL Information mediation systems Éric SIMON Rocquencourt

CORTEX (9) Neuromimetic intelligence Frédéric ALEXANDRE Lorraine

ECOO (9) Environment for cooperation Claude GODART Lorraine

EIFFEL (13) Cognition and cooperation in design Françoise DÉTIENNE Rocquencourt

EPIDAURE Medical imaging and robotics Nicholas AYACHE Sophia Antipolis 

HELIX (14) Computer science and genomics François RECHENMANN Rhône-Alpes

IMAGIS (15) Models, algorithms and geometry for computer  
generated image graphics Claude PUECH temporary Rhône-Alpes

IMEDIA Image  and multimedia indexing,  
browsing and retrieval Nozha BOUJEMAA Rocquencourt

ISA ( 9) Virtual and augmented reality applications 
in architectural and urban engineering Jean-Claude PAUL Lorraine

LANGUE Human-machine dialogue with a significant
et DIALOGUE (9) language component Laurent ROMARY Lorraine

MERLIN (16) Methods for the ergonomy of interactive software Dominique SCAPIN Rocquencourt 
and Lorraine

METISS (4) Speech and sound data modeling
and processing Frédéric BIMBOT Rennes

MOVI (15) Modeling, localization, recognition and interpretation  
in computer vision Radu HORAUD Rhône-Alpes

OPERA Tools for electronic documents,  
research and applications Vincent QUINT Rhône-Alpes 

THEME 2: SOFTWARE ENGINEERING AND SYMBOLIC COMPUTATION

Key-words: Semantics and programming, algorithmics and computer algebra

THEME 3: HUMAN-MACHINE INTERACTION, IMAGES, DATA, KNOWLEDGE

Key-words: Databases, knowledge bases, cognitive systems, vision,
image analysis and computer graphics
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ALADIN (4) Algorithms adapted to intensive numerical computing Jocelyne ERHEL Rennes

BIP Biped robot Eric RUTTEN Rhône-Alpes

CAIMAN (17) Scientific computing, modeling and numerical analysis Serge PIPERNO Sophia Antipolis

COMORE (18) Control and modeling of renewable resources Jean-Luc GOUZÉ Sophia Antipolis 

CONGE (19) Geometric control for non linear systems Gauthier SALLET Lorraine

ESTIME Parameter estimation and modeling 
in heterogeneous media Jérôme JAFFRÉ Rocquencourt

FRACTALES Fractal approaches for signal  
analysis and modeling Evelyne LUTTON Rocquencourt

GAMMA Automatic mesh generation  
and adaptation methods Paul-Louis GEORGE Rocquencourt

ICARE Instrumentation, control and architecture  
of advanced robots Claude SAMSON Sophia Antipolis

IDOPT (2) System identification and optimization in physics  
and environment François-Xavier LE DIMET Rhône-Alpes

IS2 Statistical inference for industry and health Gilles CELEUX Rhône-Alpes

MACS Modeling, analysis and control for structural  
mechanics computations Dominique CHAPELLE Rocquencourt

MACSI (20) Industrial system modeling,  
analysis and operation Marie-Claude PORTMANN Lorraine

MATHFI (21) Financial mathematics Agnès SULEM Rocquencourt

METALAU Methods, algorithms and software in automatic control Maurice GOURSAT Rocquencourt

MIAOU Mathematics and computer science in automatic control  
and optimization for the user Laurent BARATCHART Sophia Antipolis

M3N Multi-models and numerical methods Benoît PERTHAME Rocquencourt

NUMOPT Numerical optimization Claude LEMARÉCHAL Rhône-Alpes

OMEGA (22) Probabilistic numerical methods Denis TALAY Sophia Antipolis 
and Lorraine 

ONDES (23) Modeling, analysis and simulation of wave 
propagation phenomena Patrick JOLY Rocquencourt

SIGMA2 (4) Signal, models, algorithms François LE GLAND Rennes

SMASH (24) Simulation, modelization and analysis 
of heterogeneous systems Hervé GUILLARD Sophia Antipolis

SOSSO Applications and tools of automatic control Michel SORINE Rocquencourt

SYDOCO Dynamical systems and optimal control Frédéric BONNANS Rocquencourt

THEME 4: SIMULATION AND OPTIMIZATION OF COMPLEX SYSTEMS

Key-words: Automatic control, robotics, signal processing, modeling and scientific computing

ORION Intelligent environments for the resolution of problems  
for autonomous systems Monique THONNAT Sophia Antipolis

PAROLE (9) Analysis, perception and recognition of speech Yves LAPRIE Lorraine

ROBOTVIS Computer vision and robotics Olivier FAUGERAS Sophia Antipolis

SHARP (15) Automatic programming 
and decisional systems in robotics Christian LAUGIER Rhône-Alpes

SIAMES (4) Computer generated images, animation,  
modeling and simulation Bruno ARNALDI Rennes

TEMICS (4) Digital image processing, modeling  
and communication Christine GUILLEMOT Rennes

VERSO (12) Databases Serge ABITEBOUL Futurs and Rocquencourt

VISTA (4) Spacio-temporal active vision Patrick BOUTHEMY Rennes
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In addition to these 85 project-teams is a DEVELOPMENT PROJECT

W3C- Europe The European part of the World Wide Web Sophia Antipolis
Consortium technical team Daniel DARDAILLER and Rhône-Alpes

The seven joint laboratories in which INRIA is participating as of January 1st, 2002

CERMICS (25) Center for teachnig  
and research in mathematics Bernard LAPEYRE

GRAVIR (26) Computer science, graphics, vision and robotics Claude PUECH temporary

ID (26) Computer science and distribution Brigitte PLATEAU

IECN (27) Elie Cartan Institute at Nancy Daniel BARLET

IRISA (28) Institute for research in computer science 
and random systems Claude LABIT

LIP (29) Parallel computing laboratory Jean-Michel MULLER

LORIA (30) Lorraine laboratory for research in computer science 
and applications Hélène KIRCHNER

(1) Joint project-team with University of Versailles 
Saint-Quentin-en-Yvelines

(2) Joint project-team with IMAG (CNRS, INPG, UJF)

(3) IRISA joint project-team with CNRS, 
INSA of Rennes,  University of Rennes I 
and ENST Bretagne

(4) IRISA joint project-team with CNRS, 
INSA of Rennes and University of Rennes I

(5) Joint project-team with CNRS and UNSA 
(University of Nice Sophia Antipolis)

(6) Joint project-team with Ecole des Mines de Paris 
and University of Provence

(7) IRISA joint project-team with CNRS, INSA of Rennes, 
University of Rennes 1 and ENS Cachan 

(8) LIP joint project-team with CNRS and ENSL, 
located in Lyons

(9) LORIA joint  project-team with CNRS, 
University Henri Poincaré, University Nancy II and INPL

(10) Joint project-team with Ecole Normale Supérieure 
in Paris, located in ENS

(11) Joint project-team with ENSEIRB and University 
of Bordeaux, located in Bordeaux

(12) Joint project-team with CNRS and University 
of Paris-Sud 

(13) Joint project-team with CNAM

(14) Joint project-team with CNRS and University 
Claude Bernard in Lyon, located in Lyons and Grenoble

(15) GRAVIR joint project-team with CNRS, INPG and UJF

(16) Joint project-team with University of Paris V 
and University Henri Poincaré

(17) Joint project-team with ENPC (CERMICS)

(18) Joint project-team with CNRS 

(19) Joint project-team with MMAS (CNRS and University 
of Metz), located in Metz

(20) Joint project-team with CNRS, University 
Henri Poincaré, University Nancy II, INPL and University 
of Metz, located in Nancy (LORIA) and Metz

(21) Joint project-team with ENPC and University 
of Marne la Vallée, located in Rocquencourt 
and Marne-la-Vallée

(22) Joint project-team with CNRS and University 
Henri Poincaré, located in Sophia Antipolis 
and the Institut Elie Cartan in Nancy 

(23) Joint project-team with SMP (CNRS and ENSTA)

(24) Joint project-team with CNRS 
and University of Provence

(25) Joint laboratory with ENPC

(26) Joint research unit with CNRS, INPG 
and University Joseph Fourier 

(27) Joint research unit with CNRS and University 
Henri Poincaré

(28) Joint research unit with CNRS, INSA Rennes 
and University of Rennes I

(29) Joint research unit with CNRS 
and Ecole Normale Supérieure in Lyons

(30) Joint research unit with CNRS, University 
Henri Poincaré, University Nancy II and INPL
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Director of Development and
Industrial Relations

Gérard Giraudon

Director of Scientific
Information and
Communication 

Jean-Pierre Verjus

Director 
of International Relations

Stéphane Grumbach

Administrative and Financial
Director

Pierre-Yves Saint

Human Resource 
Director

Blaise Aubry

Director of Networks and
Information Systems

Renaud Cornu-Emieux

Training through 
research 

Claude Kirchner

Future planning  
Albert Benveniste, 
Jean-Marie Hullot, 
Olivier Pironneau

Scientific Council

Chairwoman
Marie-Claude Gaudel

Board of Directors

Chairman
Bernard Larrouturou

INRIA Futurs 
Research Unit 
Claude Puech

INRIA Lorraine 
Research Unit 
Hélène Kirchner

INRIA Rennes 
Research Unit
Claude Labit

INRIA Rhône-Alpes 
Research Unit
Bernard Espiau

INRIA Rocquencourt 
Research Unit
Jean-Pierre Banâtre

INRIA Sophia Antipolis 
Research Unit
Michel Cosnard

Evaluation Committee

Chairman
Pierre-Louis Lions

Vice-Chairman
Thierry Priol

General Director 
for Technology
Transfer

Laurent Kott

Deputy General
Director

Hervé Mathieu

Scientific
Director

Gilles Kahn

Chairman 
and Managing Director
Bernard Larrouturou

GENERAL MANAGEMENT

In charge of

as of January 1st, 2002

INRIA’s management
Organizational Chart

Advisors to the President
Pierre Haren

Pierre-Louis Lions
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BOARD OF DIRECTORS
January 2002

Chairman and Managing Director of INRIA

Bernard Larrouturou

Members by Right

Geneviève Berger 
Director General of CNRS

Representing the Government

Antoine Petit
Ministry of Research  

Emmanuel Caquot
Ministry of Economy, 
Finances and Industry 

Benoît Formery
Ministry of Economy, 
Finances and Industry 

Philippe Court
Senior Civil Servant, 
Department of the Budget 

Jacques Serris
Ministry of Research   

François Debout
Armament Chief Engineer, 
DSP/STTC/DT

Jean-Jacques Pierrat
Ministry of Foreign Affairs.  

Appointed Members

Pascale Sourisse
Chairman and Managing Director 
of Alcatel Space

Malik Ghallab
Research Director at LAAS 
in Toulouse  

Philippe Gouel
Engineer, Bull R&D Department

Dominique Vernay
Thales Technical Director

Marion Guillou
Director General of INRA

Hubert Bouchet
Executives and Engineers Union, FO

Pascal Brandys
Biobank

Christiane Schwartz
Department of Innovation, France Telecom

Board of Directors
January 2002

Elected Members 
Representing scientific 
and ETA personnel  

Danièle Steer
Research Engineer, 
INRIA Rocquencourt 

Hugues Leroy
Research Engineer, 
INRIA Rennes  

Éliane Becache
Research Officer
INRIA Rocquencourt 

Thierry Despeyroux
Research Officer, 
INRIA Sophia Antipolis  

Consultative members

Marie-Claude Gaudel
Chairwoman of the Scientific Council  

Arnaud Etchegaray
Financial Controller 

Jeannine Hervé
INRIA Accountant
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Scientific Council

Chairwoman
Marie-Claude Gaudel
Professor, University of Paris-Sud

Appointed Members

Robert Azencott
Professor, Ecole normale supérieure 
de Cachan  

Michel Brady
Professor, University of Oxford  

José Bréval
Managing Director, Cap Gemini Innovation  

Francis Jutand
Director of CIST’s department 
CNRS

Paul Klint
Professor, CWI, Amsterdam 

Jean-Jacques Pairault
Senior Consultant, Bull, 
Les Clayes-sous-bois  

Alfio Quarteroni
Professor, EPFL, Lausanne 

Claude Ricaud
Scientific and Technical Director, Schneider,
Boulogne-Billancourt  

Erik Sandewall
Professor, Linköping university, 
Sweden  

Daniel Windheiser
Armament Head Department, 
Paris  

Elected Members 
Representing Scientific 
and ETA Personnel

Fabien Campillo
Research Officer, 
INRIA Sophia Antipolis 

Guy Fayolle
Research Director, 
INRIA Rocquencourt 

Michel Martin
Research Engineer, 
INRIA Sophia Antipolis   

Pierre Weis
Research Director, 
INRIA Rocquencourt 

Evaluation Committee
January 2002

Chairman
Pierre-Louis Lions
Professor at the Paris-Dauphine University

Vice-chairman

Thierry Priol 
Research Director, INRIA Rennes

Appointed Members
INRIA Appointed Members

Patrick Bouthémy 
Research Director, 
INRIA Rennes  

Jean-Daniel Boissonnat
Research Director, 
INRIA Sophia Antipolis 

François Sillion
Research Director, 
INRIA Rhône-Alpes  

Jean-Claude Paul
Professor at the Nancy Architecture
School, INRIA Lorraine  

Michel Sorine
Research Director, 
INRIA Rocquencourt

Non INRIA Appointed Members

Pierre Cointe
Ecole des Mines de Nantes 

Serge Fdida
Professor, Pierre et Marie Curie University 

Jean Sylvain Lienard
Director LIMSI-CNRS at Orsay 

David Powell
LAAS-CNRS at Toulouse 

Renaud Vergnet
Director, MATRA systèmes et information,
Vélizy-Villacoublay

Elected Members – 
Scientific and ETA Personnel

A Electoral College - ETA

Lisette Calderan
INRIA Headquarters

Alain Chauffaut
INRIA Rennes 

Michel Martin
INRIA Sophia Antipolis

B Electoral College - Researchers

Frédéric Alexandre
INRIA Lorraine 

Philippe Chartier
INRIA Rennes 

Joëlle Despeyroux
INRIA Sophia Antipolis 

Robert de Simone
INRIA Sophia Antipolis 

Xavier Leroy
INRIA Rocquencourt 

Grégoire Malandain
INRIA Sophia Antipolis  

Luc Maranget
INRIA Rocquencourt 

Jean-Michel Müller
INRIA Rhône-Alpes 

Patrick Perez
INRIA Rennes
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WHERE TO FIND INFORMATION ABOUT INRIA.

• On the Web: http://www.inria.fr

• The documents quoted below may be obtained at the
INRIA diffusion center. Most of them are available on INRIA’s
web site.

Tél. : +33 1 39 63 52 95
Fax : +33 1 39 63 51 87
email: diffusion@inria.fr

Introducing the Institute

• Management and persons in charge (brochure)
http://www.inria.fr/inria/organigramme/index.en.html

• Research unit brochures
(Lorraine, Rennes, Rhône-Alpes, Sophia Antipolis,
Rocquencourt)

• INRIA’s strategic plan 1999-2003 (brochure)
http://www.inria.fr/inria/strategie/index.en.html

• The four-year contract between the Government and INRIA
2000-2003 (brochure)
http://www.inria.fr/inria/strategie/index.en.html

Research

• Research projects activity reports (themes 1 to 4) (CD-Rom)
http://www.inria.fr/rapportsactivite/

• Project descriptions
http://www.inria.fr/recherche/equipes/index.fr.html

• Software developed at INRIA (CD-Rom)
http://www.inria.fr/valorisation/logiciels

• Cooperative research initiatives
http://www.inria.fr/recherche/arc/index.fr.html

Training and scientific events

• Training through research
http://www.inria.fr/travailler/formation/index.en.html

• Doctoral and post-doctoral fellowships
http://www.inria.fr/travailler/formation/postdoc.en.html

• Scientific events
http://www.inria.fr/actualites/colloques/index.en.html

Development and industrial relations

• Development and industrial relations
http://www.inria.fr/inria/organigramme/fiche_dirdri.en.html

• Development initiatives
http://www.inria.fr/valorisation/index.en.html

• Technology companies
http://www.inria.fr/valorisation/societes/index.en.html

International relations

http://www-direction.inria.fr/international/index.en.html

• Franco-Russian Institute
http://www-direction.inria.fr/international/liapunov.html

• LIAMA Franco-Chinese laboratory
http://www-direction.inria.fr/international/LIAMA.html

• ERCIM consortium
http://www.ercim.org/

Scientific information and communication

• Scientific information and communication
http://www.inria.fr/inria/organigramme/index.en.html
http://www.inria.fr/actualites/inedit/index.en.html

• Video library
http://www.inria.fr/multimedia/videotheque

• Picture library
http://www.inria.fr/multimedia/phototheque

• Publication catalog
http://www.inria.fr/rrrt/index.en.html

• Information centers
http://www.inria.fr/publications/centredoc.en.html
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The 2001 edition of the report offers a different view of the research carried out at the Institute through a series of articles 

by Pedro LIMA, a journalist specializing in scientific issues. By highlighting ten specific research themes, while not claiming 

to be exhaustive, these articles clearly demonstrate the diversity and originality of the work carried out at INRIA.
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Statistics is a precious tool in image
modeling, shape recognition and
genome classification or deciphering.
INRIA is also on the leading edge 
in statistics software development 
of interest to industry. 

Statistics is becoming increasingly important

in the research carried out at INRIA. Nearly

one third of the research projects make use 

of statistical tools one way or another. 

Project IS2 (Statistical Inference for Industry

and Health) is however the only one to entirely

specialize in research and development 

of statistical methods. Very recently, researchers

from the project completed the development

of the MIXMOD (MIXture MODeling) software

package, in collaboration with the Technology

University of Compiègne and the University 

of Franche-Comté. MIXMOD is a Gaussian

mixture analysis software, capable of locating

and identifying hidden structures within

sample sets described by a large number 

of variables. The program is based 

on a probabilistic model. It is particularly well 

adapted to classification problems, which 

is to say how to construct sub-samples 

of a population or a set of objects. MIXMOD

was written in C++ and is directly available 

on the project’s web site. It is intended for

scientists and engineers. Several industry

teams have already shown interest 

in the software, which could be used 

to process and analyze such data as web 

site utilization profiles.

Other projects do not directly develop 

statistical tools, but are led to use or even

adapt them to suit their research themes.

Without being exhaustive, four large fields

today are of concern: image processing, 

data classification, process management 

and bio-informatics.

Image analysis is a technique used in various

guises by close to ten INRIA projects. 

Often, the point is to identify an image’s 

characteristic parameters using statistical

methods. This type of approach is used for

example in the restoration of satellite images.

Statistical tools can also be used in the

context of making and using medical images,

such as MRI, to distinguish the useful signal

from the noise, thus improving the legibility 

of the information.

Concerning data classification, projects like

METISS and PAROLE make use of statistical

tools to separate different sound sources 

in a signal. In process analysis, that is to say

temporal events, statistics makes it possible

to measure or predict the volume of data 

passing through fiber optics as well as detect

failures in an engine based on the analysis 

of the sounds it emits.

Bio-informatics, and more generally all the

research that aims at extracting the relevent

information from the genome, is a good

example of the growing use of statistical tools.

HELIX (Computer Science and Genome) is 

a recent INRIA project whose general purpose

is to develop algorithms and information systems

for genomic data analysis. The problem 

is to extract the precise sequences 

that correspond to proteins from the fantastic

amount of information of the genome. 

36

Distinguishing sounds 

and uncovering life secrets

STATISTICS, A MEETING
point of research
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This is a question of paramount interest since

proteins are molecules that play a key role 

in all biological processes and in the design 

of new medicines. 

To attack the problem with statistics, 

the assumption is that the bases, or in other

words the elementary biological units that

make up the genome, are in a sequence that

follow a probabilistic model called a Markov

chain. Therefore, the presence of a base 

at a given point in the genome depends 

on the preceding bases, and the presence 

of a coding, i.e. useful, sequence also depends

on the few preceding bases. The so-called

transition probabilities can be used to find 

a coding sequence in an unknown region 

of the genome by estimating the parameters

of a model integrating the rules of appearance

of the searched sequences. HELIX researchers

are following two approaches to improve this

sequence detection method. The first approach

consists of getting rid of the learning phase

that is necessary in the framework of transition

probabilities, using another statistical method

called EM (Expectation Maximisation). 

The algorithm selects sequences that are likely

to be coding by performing a self-learning

process on the genome. The selected

sequences are then compared by computer

Researcher Contacts (firstname.name@inria.fr)

IS2 - Gilles Celeux
HELIX - Alain Viari
Joint project with CNRS and the Claude Bernard University 
in Lyons, dual-located in Lyons and Grenoble

METISS - Frédéric Bimbot
IRISA joint project (CNRS, INRIA, INSA Rennes 
and the University of Rennes I)
PAROLE - Yves Laprie
LORIA joint project (CNRS, INPL, INRIA, the Henri Poincaré-
Nancy I and Nancy II Universities)

Continuously

improving

medical

image 

quality Probability

theory and DNA

with sequences that are known to be coding

for a protein. The similarity rate can then be

used to select the most relevant sequences.

The other research direction, carried out 

in collaboration with project IS2, consists 

of applying another statistical model called

MTD (Mixture Transition Distribution) 

to the genome. Compared to Markovian models,

MTD can correlate more bases 

with the presence of a coding sequence,

which increases the chances of them 

being detected.

Will statistics lead to the discovery 

of medicine that will cure serious pathologies?

Will efficient face recognition software 

ever be written? Judging from the power 

of the models developed and used 

by the researchers, one might well be 

tempted to think so.
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When 

Darwin 

gets inside 

the computer!

Drag, 

lift and genetic

mutations

Using the laws of evolution 
to optimize the shape of airfoils 
or car shock absorbers 
is the surprising goal of genetic
algorithms that select the most 
efficient solutions.

The laws that govern the evolution 
of the species have been known since the
work of the British naturalist Charles Darwin. 
It is well known that nature calls on several
processes that have lead over time 
to the appearance of new species, 
always better adapted to their respective 
environments. What is less well known is 
that computer scientists have integrated 
the laws of natural selection into their computers
to solve complex problems that classical 
algorithms can hardly overcome. 
This recourse to genetic or evolutionary 
algorithms is especially timely in the field 
of shape optimization, of interest to various
industry sectors such as the automotive
industry, aeronautics and robotics.

Thus, in the framework of project SINUS
(Numerical Simulation for Engineering), whose
global objective is to advance numerical 
simulation methods, some work in 
collaboration with Dassault Aviation makes
use of genetic algorithms to optimize the
shape of airfoils. The goal is to make airfoils

with the best possible performance. 
The performance is expressed in terms of lift,
which should be as high as possible 
to facilitate take-off, and of drag, which should
be as low as possible in cruise regime, 
in order to minimize fuel consumption. 
The first step in a research of that kind is 
to represent the general shape and profile 
of the airfoil with different parameters. A total
of fifteen or such variables thus describe 
the airfoil shape, each of which can vary 
in a given interval. 

Thus a population of 30 “chromosomes” 
corresponding to the 30 interval points that
represent the global search space, 
is submitted to a virtual selection process. 
The genetic algorithm makes the population 
of points evolve from generation to generation,
by simulating the fundamental laws that govern
natural evolution. 
Mutations, that is to say accidental variations,
are introduced in each of the thirty 
chromosomes in order to ensure the diversity
of the point population. The better adapted
points are selected in each generation, which 
is to say those that correspond to the airfoil
with best performance is closest to the goal. 
In the end, the point aggregate closest 

NATURAL SELECTION
at work in the computer
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Chromosomes

turn into 

airfoils…

to the optimum is the descendant of several
hundreds or thousands of generations. 
The strong point of genetic algorithms is their
robustness. They are easy to implement and
apply in multi-criterion optimization problems,
such as airfoil optimization of combined lift
and drag.
If parametrizing the shape of an airfoil 
or shock absorber to be designed is one 
of the ways of optimization, nonparametric
shape representations can also lead 
to excellent results. In terms of optimization,
the number of solutions in then larger and 
a classical genetic algorithm will not succeed
in extracting the optimal shape. To achieve
this, the programs must be adapted 
to nonparametric representations. This is the
role of the EASAE software (Easy Specification
of Evolutionary algorithms), developed within
project FRACTALES (Fractal Approach 
in Signal Analysis and Modeling). 

EASEA is absolutely one of its kind. It makes 
it possible for a user to describe at will 
the representation of a problem. EASEA also
provides for random point generation and 

the definition of the mutation and crossover
modes that are to be applied. Finally, 
the software takes charge of running 
the genetic algorithms to obtain the optimal
solution. This tool is available on INRIA’s web
site. It has already attracted the attention 
of several industrial teams and can be useful
to developers interested in genetic algorithm
optimization but not necessarily expert 
on the subject.
Structural mechanics is not the sole 
application of genetic algorithms. For example,
FRACTALES scientists developed evolutionary
algorithms that evolve images. Some 
algorithms are interactive and can simulate
natural selection through a selective pressure
exerted by the user from the console. 
After a few dozen generations, images emerge
that better suit the user’s tastes.

Computers are integrating in an ever more
precise and user-friendly way, the laws that
made the appearance of all forms of life 
on Earth possible. This is a surprising alliance
between electronics and natural evolution, 
in the service of the quality of future products.
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There is an appropriate answer 
to the question of avoiding 
the errors that can appear during 
a calculation in a computer and that
can have very serious consequences.
This answer is high precision 
arithmetic, on the condition however
that it is fast enough…

It happens sometimes that the calculations 
performed by computers, workstations 
or embedded processors, give inaccurate 
or even false results. The reasons for such 
fortunately extremely rare errors are well known.
On the one hand, every classical computer
makes a small round-off error with each 
operation, since it usually only deals with 
numbers that have no more than sixteen digits.
These errors may accumulate as the program
keeps running giving in the end an erroneous
result. On the other hand, it may also happen
that an error occurs due to a design default in
the program. In both cases, there are solutions
to avoid such malfunctionings with possible
disastrous consequences. For instance, 
the failure of the first Ariane 5 flight was caused 
by an execution error in an embedded 
computing program.

Concerning round-off errors, the solution worked
out by several INRIA teams is called very high 
precision arithmetic, or multiple precision 
arithmetic. It consists in handling very long
numbers with as many as a few hundred
digits. This is a lot more precise than 
the classical floating point arithmetic. 
Round-off errors are avoided but there is 
a problem of execution speed, since the 
operations take a much longer time to perform.
Such computations on large numbers are 
necessary to solve the polynomial equation 
systems in several variables that are at the
heart of the understanding of numerous 
phenomena. For example, in robotics, 

such equations are indispensable to devise
command systems for platforms performing
complex movements. 

In order to meet the specific constraints 
of multiple precision arithmetic, the SPACES
initiative (Polynomial, Arithmetic Systems,
Efficient and Reliable Computing) developed
the MPFR software (Multiprecision Floating-
Point Arithmetic with Exact Round-off). 
The first version was finalized less than a year
ago. Integrated into a computing program, 
this library makes it possible for the first time
to specify the round-off mode to be used for
each of the four basic operations as well as 
for logarithms, exponentials, sines and cosines.
The first interest of such flexibility in defining
the precision of each operation is a plus 
to user-friendliness. However and above all,
MPFR achieves gains in terms of computing
time in comparison with classical high 
precision arithmetic programs, by limiting 
the numbers of digits after the decimal point to
the minimum necessary to maintain an exact
result. Researchers from project ARENAIRE
(Computer Arithmetic) also developed MPFI
(Multiple Precision Floating-Point Interval
Library) in collaboration with the mathematicians
from SPACES, that offers the same 
functionalities as MPFR for interval arithmetic.
Users may chose the round-off mode for both
bounds on the result and thus obtain a reliable
interval for the computed value. Both programs
are gathered in the MPFR/MPFI prototype 
and available on the INRIA web site. They are
already being used by several INRIA projects.
ARENAIRE is using it to devise innovative
computing algorithms. The SPACES initiative 
is also using it to remedy the growth of 
coefficients in certain symbolic computations
by replacing very large integers, with up to
10,000 digits, by 100 digit numbers without
changing the results. More precise computations,
final results guaranteed and faster execution
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are the manifold advantages of MPFR 
and MPFI. Eventually, both should be included
into such computation libraries as Maple 
or Mathematica as well as in other 
applications. Cryptography is a field that may
make the most of the use of these techniques.

Still in this complex domain of high precision 
arithmetic, ARENAIRE researchers just solved
a long standing problem for many 
mathematicians. The so-called “table maker
dilemma” made it impossible for common
numerical computing programs to give certain
results with a sufficient precision, because 
of the uncertainty in round-off. 
It can be rephrased as follows: is it always
possible to give the machine number closest
to the exact result when computing 
certain functions? 
ARENAIRE mathematicians have shown 
that the answer is yes. They devised an original
method for this purpose tested as a computing
program running on a hundred 
or so workstations at the ENS Lyons. 
This important result should have tangible 
consequences, since the dilemma was a cause 
of errors in numerous computations for ordinary
applications.

The other main research direction in improving
computation precision consists in certifying 
the programs in charge of performing them.
Projects SPACES, ARENAIRE and LEMME

An infallible

computing

library!

(Software and Mathematics) are using 
and improving a software tool for computer-aided
proof called COQ and developed at INRIA 
by project LOGICAL. In a first step, researchers
must put the mathematical properties 
corresponding to the part of the program they
wish to check into equations, for example 
a computing operator. Then COQ takes charge
of checking the correctness of the equations.
Such leading edge checking is of course 
of much interest to industry, where certifying
the reliability of algorithms is of particular
importance. Consumer embedded applications
as well as critical real-time embedded 
applications, for example aircraft flight 
controllers, benefit the most from these
advances in computing code verification.

Improving the precision of computations 
and their ever increasing accuracy, 
is a challenge in computer science 
and a requirement for the diffusion of certain
applications. Basic research in arithmetic 
carried out at INRIA is contributing to meeting
this challenge, with the help on work 
on computer-aided proof.
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The images supplied by observation
satellites are used for several 
purposes, such as studying oceanic
flows or monitoring the ground. 
To optimize the analysis 
and exploitation of this vital data, 
computer scientists are following
various complementary ways. 

The dozens of observation satellites that circle the
Earth ceaselessly supply a large quantity of images
of the oceans, the continents and the cloud cover 
in the athmosphere. This is precious data that 
is so rich that, surprisingly, researchers sometimes
have a hard time interpreting it! INRIA is looking
into solutions to exploit the information contained
in these images at best, while continuously 
improving the climatic and oceanic models that 
are derived from them.

To selectively analyze a climatic or environmental
phenomenon, such as ground erosion 
or the formation of eddies at sea, it is necessary 
to process these images so as to extract the 
desired information. This is one of the objectives 
of project AIR (Image Processing and Dynamic
Satellite Data), a project studying dynamic images
of the Earth, the seas and the athmosphere 
obtained by such satellites as NOAA, Météosat
and Spot. The problem is to select the relevant
parameter whose time evolution needs to be 
measured in a complex image. To solve this 
problem, project AIR is developing so-called
“inverse” models that are applied to images 
and are able to neglect all non relevant parameters.
These techniques are used in a study 
of the negative impact of athmospheric pollution 
on the growth of vines in Provence, based 
on measurements suppied by ground sensors.
When analyzing a satellite image, such parameters
as the athmosphere humidity rate, that do not give
information on the plant’s development, must 
be cast aside. 

Satellite image analysis can also be of help 
to countries that are concerned about the preservation
of their ecological heritage. In collaboration with
the Brazilian research center CNPQ, project AIR 
is carrying out a study called ECOAIR. The goal 
is to detect ground erosion very early on 
in a region of very wide biodiversity in the state 
of Matto Grosso—Pantanal. Based on images from 
the American satellite NOAA, a model of “radiative
transfer” hides the parameters that concern 
athmospheric phenomena, and precisely visualizes
the ground, thus rapidly detecting potential erosion.
Based on these results, the local authorities can
then react to preserve the ecosystem, for example
by reforesting the zone concerned or improving the
banks of a river that threatens easily eroded terrain.

However, what good are thousands of images 
or dozens of data processing programs if we get
lost in this mass of information. To avoid such 
difficulties, project CARAVEL (Information
Mediation Systems), already collaborating with AIR
on numerous studies, is designing a mediation
system called “Le Select” meant to integrate 
distributed, heterogeneous data and program
sources. This tool is currently at the prototype
stage. It is the basis for what can be called 
a virtual workshop for data processing for satellite
image users. Working from a web site designed 
by the CARAVEL and AIR teams, Le Select offers
the possibility of selecting a sequence of images
supplied by a satellite, without having to take care
of problems caused by diverse formats, then of
choosing a processing program from a menu and
applying it to the sequence. The result obtained
can then be used as input for another program 
to be processed further. The CARAVEL virtual
workshop thus gives access to a complete data
processing chain composed of nine image 
processing programs all developed by project AIR.
For example, starting from satellite images 
of the oceans, a user can selectively visualize 
the eddies developing in a zone of interest. This work
was carried out in the framework of the THETIS

Images 

from 

the sky and 

virtual 

workshops
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European project, in which AIR and CARAVEL 
are participating, whose goal is to design a distributed
data system to manage the Mediterranean littoral,
based on NOAA images. After having demonstrated 
its feasability, researchers of project CARAVEL are now
looking into using “Le Select” to make other virtual
workshops in different application sectors. 
They are in contact with the British meteorological 
services and with a private company, HR Wallingford,
to set up a monitoring and forecasting network for floods
along the northern coast of England. 

In addition, CARAVEL and AIR are studying 
the athmospheric pollution over Madrid and Berlin
within the European project DECAIR. The virtual 
workshop could thus eventually become a simple 
and efficient tool for local authorities wishing 
to accurately visualize the quality of the air above 
their territory.
If satellite images have immediate important 
applications, as seen above, they also continuously
feed climatic models, such as those that describe 
and try to predict oceanic flows. One of INRIA’s roles 
is precisely to help oceanographers develop 
and improve such systems. 

Researcher Contacts (firstname.name@inria.fr)

AIR - Isabelle Herlin
CARAVEL - Eric Simon
IDOPT - François-Xavier Le-Dimet
Joint project with LMC/IMAG (CNRS, INPG and UJF)
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How not 

to drown 

in images?

Project IDOPT (System Identification 
and Optimization in Physics and Environment) thus
developed a numerical model called MERCATOR, 
in collaboration with several French laboratories.
Based on past observations and the data permanently
supplied by Topex-Poseidon (salinity, height 
of the ocean’s surface, current speeds, winds) 
MERCATOR is capable of making predictions of 
up to a few weeks on the evolution of oceanic flows.
Such information is likely to interest many users, 
like maritime companies, fishermen or the military.
MERCATOR is currently at the research prototype stage.
It has recently started to benefit from data that is even
more precise than the Topex data, gathered 
by the new Franco-American observation satellite
Jason-1, launched into orbit in December 2001.

Clearly, simultaneously with the improvement of space
sensing systems, advances in satellite data exploitation
methods are greatly increasing the number 
of and interest in possible applications for this unique
way of visualizing the Earth.
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Modeling blood flows can be useful
in assisting surgeons in planning 
an operation or improving 
the techniques used to filter blood
from donations. This research 
is halfway between solid 
and fluid physics.

What can be more vital than blood, 

a ceaselessly renewing fluid that carries out

multiple functions that are indispensible 

for maintaining life. Many INRIA researchers

are exploring blood circulation and studying

its physical properties in order to assist doctors

and surgeons in therapeutic treatments. 

This is the objective of the VITESV 

(Three-dimensional Visualization 

and Exploration of the Vascular System) 

that gathers together six INRIA projects 

(M3N, CAIMAN, EPIDAURE, GAMMA, MACS

and PRISME) and several hospital departments:

the angiology, cardiovascular surgery 

and radiology departments of the Toulouse-

Rangueil teaching hospital, the MRI 

department of the Bicêtre teaching hospital,

the cardiology department of the 

Saint Antoine teaching hospital, the radiology

department of the Pitié-Salpêtrière teaching

hospital in Paris, the neuro-radiology 

department of the Henri Mondor teaching 

hospital in Créteil and IRCAD (Institute 

for Research on Digestive Tract Cancers) 

in Strasbourg. The goal is to design a computer

tool to be used by medical personnel to switch

rapidly from the available RMI or X-ray scan

images to a precise computation of the flow,

thus facilitating the preparation of a medical 

or surgical operation. 

This simulator will also be used as an aid 

in endoprosthesis fitting in blood vessels during

the treatment of aneurysms, stenoses 

and varicosities. For example, it will make 

it possible to locate the region in the aneurysm

where the pressure is highest, which will give

information on the regions at risk that the 

surgeon will need to plug with special care.

Such a system should be in use in French

hospitals in a few years and will contribute 

to a better precision of medical-surgical 

operations in mini-invasive surgery. This type

of surgery is bound to widely develop in view

of its advantages—less traumatism 

for the patient and lower treatment costs.

One problem is to precisely characterize 

the blood flow in a vascular network, 

the geometry and mechanical properties 

of which are complex. This is what project

M3N (Multi-Models and Numerical Methods) 

is trying to solve. The general objective 

of the project is to develop multidisciplinary 

numerical methods in mechanics, physics 

and engineering. To achieve this, researchers

need to take into account in the equations 

the interaction between the two main 

materials present, the blood, which 

is essentially a concentrated suspension of red

blood cells, and the vascular walls. 

The results of this work are directly applicable 

to understanding the onset and evolution 

of cardio-vascular illnesses, in particular 
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atherosclerosis. This pathology, which 

is the primary cause of death in developed

countries, is due to the accumulation 

of fat and the proliferation of spumous 

cells in the internal layer of the large arteries.

This accumulation is influenced by various

physical factors, especially the mechanical

stress exerted by the blood on the arterial

wall. To identify the reasons for the appearance

of atherosclerosis plaques, researchers thus

must handle the equations of fluid mechanics,

coupled with those describing matter transport.

These are necessary steps in determining 

the exact nature of the complex physical 

interaction between the blood and the arterial

wall. All these equations are able to take 

into account the rheological properties 

of the blood as well as the physical 

characteristics of the tissues that make up 

the vessels, for example elasticity.

It is visibly important to accurately model 

such complex phenomena as blood flows 

in the body. However, it also happens that blood

is handled outside of the body and it is just 

as crucial to characterize it. In recent research

work in collaboration with the National

Institute for Blood Transfusion (INTS), M3N

researchers are studying blood filtration, which

is mandatory in France for every donation.

This process aims at isolating the white 

blood cells. 

Researcher Contacts (firstname.name@inria.fr)

M3N - Jean-Frédéric Gerbeau
VITESV - Marc Thiriet
Transversal research initiative gathering 
projects CAIMAN, MACS, GAMMA, 
M3N, PRISME and EPIDAURE

The blood is poured through a filter made 

of planar layers based on fiber networks,

that selectively catch the white blood cells. 

To improve the process, researchers have

designed a mathematical model of the blood

flow through the filter and the adhesion 

of the white blood cells. The goal is to optimize

the process by varying the various parameters

in the model. This work could result on more

efficient white blood cell filtration devices 

in the years to come.

Thus, blood is at the heart of research 

that mix modeling and imaging. The benefits

for medicine already look promising.
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properties that govern traffic on the worldwide

network on a small time scale. This property 

is its extreme irregularity or multifractal 

character, which is measured by the so-called

Hölder coefficients. Another characteristic 

is the long memory or long dependency effect,

whereby when congestion occurs, it tends to

last a long time. Understanding both properties,

which are not observed on more classical 

networks, such as the telephone network, 

is necessary to correctly model Internet traffic

in order to optimize the global functioning 

of the network.

Several INRIA research teams are studying

Internet traffic by using numerical modeling.

Analyzing network behavior requires the use

of deterministic or stochastic mathematical

models. Among the different configurations

that can be observed in real life, the emphasis

is now on modeling networks with a large

number of connexions where the information

goes through a single router. This is the 

simplest possible situation and is the first step

in the modeling process. 

Thus, researchers from project TREC (Network

and Communication Theory) are studying such 

a configuration through a stochastic model

based on products of random matrices.

Researchers from project HIPERCOM (High

Performance Communication) are developing

so-called “mean field” models inspired by 

statistical mechanics. And researchers from

project ALGO (Algorithms) are transforming

the initial random model into a deterministic

model that is easier to analyze. To achieve

this, they let the number of network users

tend to infinity and use so-called 

“renormalization” methods.

Internet traffic is governed 
by simple yet efficient protocols. 
It present original characteristics.
Several INRIA projects are analyzing
these protocols in detail in order 
to better size the networks 
of tomorrow.

When an Internet user in France sends 

an email containing an image to a Japanese

correspondent, little is he or she aware 

of the sum of computer operations triggered

by this apparently banal action. The numerous 

information packets that make up the message

are routed through the network via different

paths, which are supervised by a transmission

control protocol, TCP, that is active in each

computer connected to the Internet. The role

of this protocol is to avoid congestion 

at the routers, the multiple nodes through

which the packets are passed. The TCP 

protocol currently controls 90% of the 

information flowing through the network (http,

video, audio, email). It will remain 

the predominant protocol for some time. 

Very early on, INRIA became interested 

in the study of Internet traffic, especially 

the functioning of the TCP protocol. The main

objective of the research of numerous teams

is to achieve an optimal sizing of future 

networks faced with an ever growing flow 

of information. A crucial facet of this work 

is to discover the special characteristics

of Internet traffic.

Using a statistical approach, researchers from

project FRACTALES (Fractal Approaches 

for Signal Analysis and Modeling) working 

in collaboration with France Telecom R&D, have

experimentally demonstrated one of the 

Traffic,

nodes and

itineraries
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DocumentGG GBOK2  12/09/02  17:44  Page 49



47

Researcher Contacts (firstname.name@inria.fr)

ALGO - Philippe Robert
FRACTALES - Jacques Levy Vehel
HYPERCOM - Philippe Jacquet
MISTRAL - Philippe Nain
TREC - François Baccelli
Joint project with the Ecole Normale Supérieure de Paris,
located at the ENS

The whole set of theoretical results obtained

via these various approaches is of course 

validated in practice. Thus the AIMD model

(Additive Increase, Multiplicative Decrease)

developed by the TREC team exhibits statistical

properties that are identical to those observed

in reality for certain parameters, like the 

multifractal character of traffic over small time

scales. 

The mean field model developed by 

HIPERCOM showed that the equations 

that describe the behavior of servers are 

paradoxically simpler when the number 

of connexions is very large. The quality of this

research has naturally aroused the interest 

of many institutions and companies working 

in networks. Thus, Alcatel and project TREC

are starting a strategic joint operation 

on the analysis of the interaction of a very

large number of TCP sources on networks

themselves composed of a very large number

of routers. Similarly, France Telecom 

is intensely collaborating with project ALGO,

among others.

In addition to the study stricto sensu 

of the mathematical models for the TCP 

protocol, it is also useful to prepare the advent

of new protocols. 

This is the objective of project MISTRAL

(Modeling in Computer Science 

and Telecommunication Systems: Research

and Applications). The project is designing

models to evaluate the relevance of innovative

protocols for tomorrow’s information flow

needs. This work is carried out in collaboration

with Alcatel Space Industry and France

Telecom R&D among others. Thus, so-called

“service differentiation” protocols are under

study. Such protocols are based on assigning

orders of priority to the different packets 

that arrive at a given router. When congestion

occurs, certain categories of packets are 

processed and transmitted preferentially.

Finally, project MISTRAL has also developed 

a Web traffic generator called WAGON that 

is being used in the framework of the VTHD

(Really Very High Speed) national project 

in collaboration with France Telecom. Such a

software tool is very useful in protocol analysis,

since it emulates various types of Internet 

traffic so as to study the behavior of servers

and routers.

The reliability of future networks rests 

on the protocols to be developed. They will

have to be more efficient and better adapted.
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Computer applications 
are increasingly numerous and
demanding. They require more 
and more powerful processors. 
The research teams at INRIA 
are contributing to this major 
technological field. 

Our day-to-day surroundings are making use

of a growing number of processors, inside

computers and their peripherals of course, 

but also inside cell phones and cars. 

Their performance, measured in terms 

of the number of instructions executed 

per second, roughly doubles every 18 months. 

The embedded processors of today are 

as powerful as those that used to equip 

workstations and PCs just a few years ago.

Working at the heart of computer research,

several INRIA teams are thinking ahead 

of this evolution toward more performance.

Depending on the application considered, 

they seek to obtain smaller, faster, more precise

or less power-hungry processors. To achieve

such goals, various sometimes complementary

approaches are possible. 

One of these approaches consists in studying

the processor cache memory mechanisms.

Cache memory makes processors more 

efficient by partly relieving the gap that exists

between the clock speed (currently 

two gigahertz) and the time the machine needs

to read an information stored in memory 

(100 nanoseconds or 200 clock ticks). 

Such a study is being carried out within 

project CAPS (Compilation, Superscalar

Specialized Processor Architecture), trying 

to improve the performance of this special

type of memory. Another research direction

also pursued by project CAPS, consists 

in increasing the performance of execution 

pipelines. A pipeline in a processor can 

be compared to an assembly line. Several 

instructions go down the pipeline, following

each other, but the throughput of the chain 

is limited by its weakest link. Computer 

scientists are thus trying to optimize 

the instruction parallelism of the processors,

when four to eight of such pipelines 

simultaneously execute their part of the same

program in strong interaction with one another.

Compilation is the translation of software 

written in high level language into machine

language. This is another area where 

processors can be optimized. A high 

performance compilation tool called SALTO

was thus developed by project CAPS. SALTO

integrates many functionalities stemming from

research carried out by project A3 (Advanced

Analysis Applied to Code Optimization). 

The compiler offers an assembly language

program handling environment that has two

major advantages from the user’s point 

of view: working with assembly code is greatly

simplified and the same algorithm can 

be applied to programs written for different 

architectures with very little modifications. 

This tool is used for research at INRIA and

other institutions, but also in the framework 

of industrial studies. This work of primary

importance for the microprocessor industry 

is in fact supported by several leading 

companies such as Intel, STMicroelectronics

and Philips.

The results of research on computer arithmetic

and high precision computing carried 

out within project ARENAIRE (Computer

Arithmetic) are also contributing to processor

performance in terms of precision. 
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Pipelines 

and cache

memory

Researcher Contacts (firstname.name@inria.fr)
ARENAIRE - Jean-Michel Muller
Joint project of LIP (CNRS, INRIA and ENS Lyons), located in Lyons
A3 - Christine Eisenbeis
Joint project with the University of Versailles 
Saint-Quentin-en-Yvelynes
CAPS - André Seznec
Joint project of IRISA (CNRS, INRIA, INSA Rennes 
and the University of Rennes I)
COSI - François Charot
Joint project of IRISA (CNRS, INRIA, INSA Rennes and the
University of Rennes I)  
COMPSYS - Tanguy Risset
Joint team of LIP (CNRS, INRIA and ENS Lyons), located in Lyons

It is well known that time is a key factor in integrated

circuit design and production. A brand new INRIA

team, COMPSYS (Compilation and Embedded

Systems) is starting from the fact that a significant

delay of about one year is currently necessary 

to design a new circuit. To help industry launch new

products faster, COMPSYS is working on circuit 

compilation for embedded systems, called “system 

on chip”. The specificity of this initiative resides 

in a study of the feasibility of the compilation process

in the case of processing that require a lot 

of computations that are described using high level 

languages. 

This recourse to “high level compilation” should make

it possible for a company to develop more easily, and

therefore more rapidly, each new “system on chip”. 

To achieve their goal, researchers are first developing

compiler prototypes to validate the techniques involved.

This work benefits from the collaboration of several

private partners, among which are HP-Labs 

and Cadence.

High level compilation, parallelism, cache optimization

or pipelines are different ways of devising ever more

varied and powerful generations of microprocessors

that will equip the objects of everyday life 

in the near future.

This approach is of interest to suppliers 

of high performance components dedicated 

to applying various arithmetical operations 

to very long numbers, as is the case 

in cryptography applications, for example. The work 

of ARENAIRE on the precision of such processors 

is performed in collaboration with STMicroelectronics.

It can also be an interesting option to choose 

to develop a dedicated high performance circuit, that

is to say a circuit specializing in one application. 

Project COSI (Codesign of Silicon Systems) designed

the MMAlpha software for this purpose. MMAlpha 

is capable of producing a description of a dedicated

hardware architecture, based on successive 

transformations of the original algorithm. These 

transformations are guaranteed and proved by the

tool itself. This makes MMAlpha a reliable research

prototype, which is therefore of interest for industrial

applications. The second aspect of COSI research

concerns processors that are tailored to execute

several algorithms, as opposed to one specific 

algorithm. These are called ASIP (Application Specific

Instruction set Processor). 

After having defined a language called ARMOR 

to model the behavior of such processors, COSI

researchers are working on a flexible code generation

tool called CALIFE. Applications of this work concern

on-silicon systems for telecommunications, signal 

and image processing and bioinformatics.
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Smelling an odor, seeing an object,
listening to and understanding 
a speaker are feats humans perform
instantaneously. Transferring such
sensory abilities to artificial systems
is a difficult challenge. Research is
making progress, however, 
and the applications are here.

Will a machine designed by humans ever 

be able to reproduce the visual, olfactory 

and auditive capabilities that are our own? A lot

of research at INRIA is going in this direction.

Applications are foreseen more or less 

in the long term. Such work must integrate 

the available knowledge on the various human

perceptual modalities. What happens in our

brain when we instantly recognize a voice 

at the other end of the telephone line? The sound

frequencies that are combined together in the

voice and determine the speed and rhythm 

of the diction, are analyzed and identified. 

To simulate the identification of a speaker,

METISS (Modeling and Experimentation 

for Sound Signal and Information Processing) 

is interested in advanced sound signal 

processing. Some of this research is carried 

out in collaboration with CP8, the smart card 

subsidiary of Schlumberger, to uncover 

the sound characteristics of different speakers

using probabilistic models. In effect, 

to pronounce the same words and sounds, 

different individuals make use of distinct 

frequency and rhythm ranges when speaking 

a phrase. The final goal of this work is to design

a chip endowed with a speaker recognition

function. This application could be especially

useful for the authentication and validation 

of telephone transactions, in particular for banks,

or in the context of electronic commerce.

Recognizing a speaker’s voice by computer 

is also the goal of project PAROLE (Speech

Analysis, Perception and Recognition). 

The project is trying to improve existing systems

based on the so-called “graphic” models.

These models integrate both time and frequency

components of speech production. In addition,

PAROLE is attempting to devise dynamic

models that are able to adapt to the surrounding

noise right from the first phrases pronounced

by the speaker, in order to ignore it and select

only the relevant information of the pronounced

sounds. This research is carried out in the 

framework of RNRT (National Network 

for Research in Telecommunication) national

projects. The resulting software, called ESPERE,

is already marketed by the MIC2 company. 

One application among others is speech 

recognition through the telephone.

Instead of simulating perception, research 

can also help people understand each other. 

Project PAROLE is thus also working 

on improving the understanding of recorded

phrases in a language learning situation.

Phoneticians and computer scientists have first

identified the acoustic clues that contribute 

the most to understanding. These are called

strong sounds such as the explosive sound 

of stop consonants. A hearer’s understanding 

is improved by reinforcing such precise elements

of language production and by selectively 

slowing down certain speech sequences 

in order to enhance the perception of the signal’s

temporal structure. An experimental study lead

by PAROLE thus showed that French phrases

reinforced this way are better understood 

by people learning the language than the same

phrases pronounced normally.

A computer

that follows 

its nose!
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Vision is a perceptual mode that is especially interesting

in terms of simulation. There are many applications 

in robotics or shape recognition. In this field, a brand

new project called ODYSSEE is going to succeed 

project ROBOTVIS (Robotics and Computer Vision).

ODYSSEE’s work revolves around three major research

directions. 

The first direction consists in developing a mathematical

theory to describe each vision mode, for example 

stereoscopy, color or depth perception. Then, 

the problem is to solve the equations that describe such

modes using appropriate algorithms. The second 

direction calls on brain imaging technology — EEG,

magnetoencephalography and anatomic, functional 

and diffusion MRI. Using these techniques, the regions

in the human and simian brain where the various

modes previously put into equations are processed,

can be identified. 

The third research direction is even more precise. 

Its objective is to measure on animals the frequency

responses of the neurons involved in such cognitive

activities, in order to compare biological reality 

and the algorithmic description. The goal of all this

work is to improve even more the artificial vision systems.

It is carried out in collaboration with neurobiologists

from the University of Louvain and from the CEA 

at Orsay, and with the medical imaging departments 

of the Salpêtrière hospital in Paris and the Timone 

hospital in Marseilles.

Researcher Contacts (firstname.name@inria.fr)

CORTEX - Frédéric Alexandre
Joint project of LORIA (CNRS, INPL, INRIA, the Universities
Henri Poincaré Nancy I and Nancy II)

METISS - Frédéric Bimbot
Joint project of IRISA (CNRS, INRIA, INSA Rennes 
and the University of Rennes I)

PAROLE - Yves Laprie
Joint project of LORIA (CNRS, INPL, INRIA, the Universities
Henri Poincaré Nancy I and Nancy II)

ROBOTVIS - Olivier Faugeras

Working 

for foreign 

languages

Perception modeling would not be complete without

olfaction. Project CORTEX, whose general goal 

is to develop neuromimetic models, is contributing 

to this project. Working in partnership with the Institute 

for Cognitive Science in Lyons and physicists from the

Henri Poincaré University in Nancy, CORTEX researchers

are exploiting knowledge on the functioning 

of the olfactive bulb in animals to design an artificial

neuron model capable of processing information 

in new ways compared with traditional approaches.

This neuron network is indeed based on a principle 

of impulse distributed information coding. 

In the framework of this project called NOSE, 

two matrices equipped with olfactive sensors where 

fitted on an autonomous KOALA robot. The robot was

able to orient itself in space depending on the presence 

of an olfactive source. The next step will be to improve

the processing of the olfactive information so that 

the robot will be able to operate an actual differentiation

between odors. In the long term, one application 

of such a system could be the detection of dangerous

chemicals or explosives in a public place.

The computers and robots of tomorrow will no longer

just slavishly follow the programs written by humans.

They will better see, smell, listen and understand 

their immediate surroundings.

Hey chip! Can you hear me!
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Experts think that in the future, cars will
communicate with their surroundings and
will be a lot less dependent on the driver.
This profound mutation, which is dictated
by safety imperatives, is already being
prepared at INRIA.

Over 90% of car accidents are currently caused 

by humans. According to experts, the only way of really

improving safety on the road is thus to take part 

of the driving control back from the hands of the driver.

Consequently, it is foreseen that roads will 

be operated by computer systems that will centralize

all information concerning the traffic, weather 

conditions and visibility. Vehicles will follow each other

at regular and incompressible distances and their drivers

will have little hold over their car. 

Several INRIA teams are preparing this mutation, 

at the leading edge of research in automatic control,

robotics and computer science. They are devising

various technologies that will be integrated into future

car onboard systems. Downstream of this research

and directly fed by its results is the IMARA team

(Computer Science, Mathematics and Automatic

Control for the Automated Road). IMARA 

is developing concrete solutions to be transferred 

to industry partners.

In the search for a safer and more autonomous

vehicle, one of the possible solutions is to equip the

car with micro-controllers whose role will be 

to command certain functions such as steering 

and braking, as well as guiding the vehicle’s movement

by limiting the variations in intervals. Researchers from

the SOSSO team (Applications and Tools of Automatic

Control) developed an original interactive graphic 

environment for the development of signal processing

applications. This tool, called SynDEx, can be used 

to program and coordinate the micro-controllers

embedded into the various parts of a vehicle. 

Thus, IMARA engineers have already networked five

micro-controllers placed on the wheels, the brakes

and the steering. This experiment is carried out 

at Rocquencourt on the Cycabs, the small experimental

vehicles developed at INRIA and currently marketed

by a French company, Robosoft.

To make vehicles move autonomously is also one 

of the goals pursued by INRIA researchers. Project

SHARP (Automatic Programming and Decision

Systems in Robotics) is working on this, taking into

account the characteristics of automobiles—the

vehicle dynamics and the dynamic character of its

surroundings. This experimental research is carried

out on two levels, using CyCabs. The first level

concerns the design of computer systems that are

able to model a dynamical world in which a given

vehicle is moving as well as the task to be performed,

for example going from point A to point B on a circuit

with a given known map. The second level concerns

the execution of the planned task by the vehicle, driven

by distributed micro-motors. The execution phase

takes into account the model integrated by 

the onboard computer as well as sensory information

supplied by sensors placed on the vehicle, cameras,

radars, ultrasound. This work is conducted jointly with

project ICARE (Instruments, Command and

Architecture for Advanced Robots) and with numerous

partners. Some car manufacturers, such as Renault

and PSA, as well as equipment manufacturers like

Valéo, are taking a close interest in the results.

If one day roads become automatic, whether 

in or outside of cities, then the various vehicles will

have to learn to recognize one another and respect

safety distances. This is the purpose of work carried 

out within project ICARE. ICARE researchers 

are computing control laws that guarantee that several
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MOVING TOWARD
intelligent vehicles 

Sensors to keep 

you on the road, up ahead!
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vehicles will automatically follow one vehicle.

Following vehicles must locate the leading vehicle,

compute their own position with respect to it, 

and continuously regulate their speed and trajectory

based on this information. The ICARE team is also

conducting a navigation and location program whose

objective is to contribute to the emergence of new

urban transportation means, based on trains 

of autonomous vehicles. To achieve such results,

ICARE is first perfecting the location of a vehicle, 

currently a CyCab, through GPS, visual and odometric

sensors. The next step is the automatic control 

of the vehicle, taking into account the global planning

of the trajectory to be followed and the appearance 

of local obstacles to be avoided that are also detected 

by sensors. This research involves mathematical 

modeling, automatic control, computer vision and

image processing, and multi-sensor fusion techniques.

Even though this varied research is very innovative, 

it is nonetheless firmly grounded on concrete problems.

The best way to confront reality is to design 

prototypes and carry out real scale experiments.

Several different innovative vehicles were thus 

designed within IMARA laboratories, such as the LA2

whose four independent wheels make for better

control, or the two-wheeled B2, a precursor of the city

vehicle of the future.

INRIA is the coordinator of two European feasibility

projects, CyberCars and CyberMove, in the framework

of the VISA (Intelligent Vehicles and Autonomous

Systems) technology transfer program. IMARA 

and ICARE are already involved in these programs. 

Researcher Contacts (firstname.name@inria.fr)
ICARE - Patrick Rives
IMARA - Michel Parent 
SHARP - Christian Laugier
Joint project of the GRAVIR laboratory 
(CNRS, INPG, INRIA et UJF)
SOSSO - Yves Sorel

Many industry partners, such as Fiat, Yamaha, Frog

and Robosoft, volunteered for these two experiments.

Several European cities, Rome, Lausanne 

and Antibes, also applied to CyberMove, to have

automatic vehicles driven in their streets. Project

CyberCars is meant to coordinate the different 

innovations in terms of planning and automatic control

for experimental vehicles. To complete this task, INRIA

devised the VALSE interactive platform 

on its Rocquencourt site. 

In 2002, five small intelligent cars made by Yamaha

and several CyCabs will wheel around autonomously

on a circuit.

The diversity and scope of this research prefigures 

in real scale the individual transportation means 

of the future—safe, efficient and very autonomous.

Until then, we still better watch out!

The automatic car is on its way in Rome and Antibes

Drive while

reading

your 

newspaper!
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An application, a device driver 
or a network control protocol, is more
efficient if it is programmed in 
a language that is especially designed
for it. Computer scientists call such
languages “domain specific languages”.
Another possibility however is to try
and improve existing languages…

As years went by, various general purpose

programming languages appeared. Among

these are Java, C and C++, that solved a very

large number of programming challenges 

in scientific computing or in business 

applications. However, such languages are not

well adapted to certain applications where

expressiveness, performance or safety issues

arise. Typically, Java lacks the expressiveness

to handle matrices and often shows poor 

performance for embedded applications. 

On the other hand, embedded software 

written in general purpose languages often

contains too many bugs, and lacks in devices

to detect them. Two distinct directions are

being currently pursued at INRIA to remedy

these problems. One is to design specialized

or domain specific languages that take into

account the constraints associated with each

domain of application. The other is to improve

existing languages.

An example of the first option is provided by

computer scientists from project COMPOSE.

They developed a programming language

dedicated to device drivers (printers, mice, 

CD or ZIP drives, screens). The stakes are

high since it is estimated that 70% 

of the operating system of a classical computer

consists of device driver code. The language

designed by COMPOSE is called DEVIL. 

It is especially well adapted to this kind 

of low-level programming. DEVIL offers, among

others, the possibility of programming 

concisely and legibly the exchange 

of information between the operating system

and the device, which is impossible in C. 

To achieve such a result, researchers had first

thoroughly analyzed the programs of many

device drivers, in order to identify the common

points, or so to speak their common syntax.

DEVIL is already available on the Internet 

and is used by several companies. It has 

demonstrated its superiority over its general

purpose competitors. Programs written 

in DEVIL are as fast as programs written in C,

but they detect 90% of the errors planted 

in a test code whereas C programs only detect

30% of the errors! One of the strengths of the

language resides in its programming speed:

companies thus accelerate the time-to-market

of their product which is a much sought 

competitive advantage.

Transporting data on the Internet is another

application of domain specific languages 

for which INRIA intends to supply concrete

solutions. The PLAN-P language developed 

by COMPOSE thus promotes a secure and

efficient programming of network routers. 

A router is a node in a network through which

information is directed to a target or another

router. Using PLAN-P, users can program 

the protocols, that is to say the software that

controls the dataflow, which are then 

downloaded on the routers. The protocols

written in PLAN-P are capable of processing

information in a specific way depending on 

its nature (video, audio, text, and so on). They

also are adaptive. In case of network overload,

they lower the amount of transmitted data

depending on its nature and minimizing the

quality loss. This language was successfully

experimented for large scale diffusion of video

flows (MPEG).
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TO EACH APPLICATION
its own language!

DocumentGG GBOK2  12/09/02  17:44  Page 57



55

If domain specific languages challenge 

the hegemony of general purpose languages,

there are other approaches that favor 

the improvement of existing languages. 

The goal is to obtain new general purpose 

languages endowed with better properties, 

in particular in terms of robustness. Researchers

from project CRISTAL followed this approach

and designed expressive and secure 

languages. Since 1990, the team has been

developing the CAML programming language.

CAML stems from a theoretical model called

“Typed Lambda Calculus” and allows 

for imperative, functional and object-oriented

programming styles. A light version, called

CAML-Light, aims at saving on resources. 

The newest member of the family 

is Objective-CAML, or OCAML. It combines 

the functional, imperative and object-oriented

programming modes, has an efficient compiler

and allows for modular programming. 

This language is especially well adapted 

to the development of large-scale applications,

such as a network monitoring software 

developed by France Telecom R&D. CRISTAL

researchers are convinced of the potential 

of the various versions of CAML. They have set up

an international consortium to federate design

and development efforts in this language 

and its environment. Several companies, 

such as Dassault Aviation, LexiFi, FluxMedia 

and Artisan Components in the United States

already are members of the consortium.

Researcher Contacts (firstname.name@inria.fr)

COMPOSE - Charles Consel 
Joint project with the LABRI (CNRS, University of Bordeaux I
and ENSEIRB), located in Bordeaux

CRISTAL - Michel Mauny

Meeting 

the challenge 

of device drivers

Ever more

robust 

languages

Will languages be purely specialized or will

they be based on existing general purpose

languages? The two approaches do not 

exclude each other, but one thing is sure, 

they will have to adapt to the ever growing

diversity of future computer applications 

to become more efficient.

DEVIL makes no mistakes
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2001 was a particularly active and full
year for INRIA and its personnel.

The year was marked by a great many
scientific results and new developments
in such varied fields as bioinformatics,
optimization and statistics, blood flow
modeling, computer arithmetics, speech
processing, environment modeling, 
the “intelligent road”, telecommunication
network traffic modeling and 
programming languages. The year was
also noteworthy for new industrial 
partnerships in Europe and in the world,
and for the founding of new companies,
less numerous than those that were 
launched within the euphoria of the year
2000 and the “Internet bubble”, 
but nonetheless just as promising 
and courageous.

In 2001, owing to the new impetus
imparted by the four year contract, 
which provides for a growth in personnel 
of about 50% between 2000 and 2003,
the Institute started to learn about 
“growth management”, with so many

Chairman’s
message
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aspects : human resource policy, internal
and external communication, information
system renewal and the evolution 
of organization and management. 
Above all, in 2001 the Institute worked
hard to prepare its own future. 
A development strategy was decided
upon concerning new sites in France 
in the coming years. This strategy takes
the form of a mid to long term 
“development plan” that provides 
for the opening up of three new research
centers in Bordeaux, Lille and Saclay 
in connection with the local universities
and engineering schools. A very large
scale recruitment campaign was 
successfully undertaken, during which
the proportion of foreign researcher
recruitment was significantly increased,
following the example of the leading
scientific institutions worldwide. 
The Institute developed new international
collaborations on all continents, and set
up a new type of “INRIA associated
team” to amplify international 
collaborations and exchanges. 
Finally, and this is an essential and very 

promising sign, there was a sharp increase
in the number of doctoral candidates
who prepare their doctorate within 
the research teams of the institute 
in relation with partner universities 
and schools.

Here are some of the outstanding facts
of the year 2001 that are developed 
in the pages of this Annual Report. 
INRIA and its personnel are very happy
to present you with it.

3

Bernard Larrouturou
Chairman and Chief Executive Officer
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History
The National Institute for Research in Computer
Science and Automatic Control (INRIA) was founded
in 1967. At that time it was called IRIA. Since 1985,
INRIA has become a public scientific and technological
institution placed under the dual authority 
of the ministries of research and industry.
INRIA is present in all fields that involve information
and communication science and technology (ICST).
Its role is, on the one hand, to carry out high level
basic and applied research, including making innovative
experimental systems whenever possible. 
On the other hand, the Institute must also pay keen
attention to knowledge transfer via training through
research and technical and scientific information 
diffusion, development, appraisals 
and participation in international programs.

A growing Institute
INRIA’s strategic plan drawn up in 1999 outlined 
the main directions of high level research in computer
science, and more generally in the field of information
and communication science and technology. 
The plan listed a series of ambitious objectives 
that the Government decided to generously support
by signing a four-year contract for the period
2000–2003 with the Institute in July 2000. Among
other provisions, the contract includes a 50% increase
of INRIA’s means from now to 2003. This is also a way 
of reasserting the Institute’s role as a spearhead 
for French policy in terms of information technology,
side by side with other organizations such as CNRS,
the engineering schools and the universities.

http://www.inria.fr/index.en.html
http://www.inria.fr/inria/strategie/index.en.html

4

A research institute
at the heart 
of the information society

INRIA is aiming at an alliance
between scientific excellence
and technology transfer. 
The Institute is recognized 
as the leading European
research center in the fields 
of computer science 
and applied mathematics,
and as one of the very top 
centers worldwide. 
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A few key figures  

In the year 2001, INRIA will have:

● A budget of 100 million euro exclusive of tax, one fourth
of which consists of self-resources from research contracts
and development products like software licenses.

● More than 400 ongoing research contracts.

● More than 50 technology companies stemming 
from INRIA.

● Some fifty active software marketing licenses.

● Some forty freely available software packages.

● 100 active patent registrations. 

The research units 

Up to December 31, 2001, five research units gather 

880 permanent INRIA staff and numerous collaborators. 

A total of 2,600 persons, including 2,100 scientists 

from INRIA and partner organizations, are working 

in the 85 research projects. INRIA works in partnership

with CNRS, 15 universities and 15 engineering schools 

on all sites. It has seven joint laboratories 

with one or several other institutions and more than half 

of the teams are working in partnership 

(see appendix, page 56).

The research projects 
Eleven new projects were launched in 2001: 

CONTRAINTES: Constraint programming, 
François FAGES, Rocquencourt 
ESPRESSO: Synchronous reactive program specification
environment, Jean-Pierre TALPIN, Rennes
HELIX: Informatics and genomics, 
François RECHENMANN, Rhône-Alpes 
IMEDIA: Images and multimedia: indexing, navigation 
and search,  Nozha BOUJEMAA, Rocquencourt 
METISS: Modeling and experimentation for information
and sound signal processing, Frédéric BIMBOT, Rennes 
PAROLE: Speech analysis, perception and recognition,
Yves LAPRIE, Lorraine
SARDES: Reflexive systems architecture for distributed
environments, Jean-Bernard STEFANI, Rhône-Alpes 
SYDOCO: Dynamical systems and optimal control,
Frédéric BONNANS, Rocquencourt 
TRIO: Real time and interoperability, 
Françoise SIMONOT-LYON, Lorraine and Rhône-Alpes 
TRISKELL: : Efficient and reliable application building 
by assembling software components, 
Jean-Marc JEZEQUEL, Rennes 
VERTECS: Verification models and techniques applied 
to testing and reactive system control, 
Thierry JERON, Rennes 

13 research projects were ended. The researchers 
involved are considering joining other teams or defining
new objectives in view of proposing new research projects.

INRIA Rocquencourt
This site, where IRIA was founded in 1967, now hosts INRIA’s
headquarters and a research unit. There is a staff of 840 persons,
including 503 scientists, and 26 research projects.  

INRIA Rennes
This research unit was founded in 1980. Together with CNRS,
the University of Rennes 1 and INSA Rennes, it constitutes 
the IRISA (Institute for Research in Computer Science 
and Random Systems). Over 310 persons are working there,
including 238 scientists, within 13 research projects.  

INRIA Sophia Antipolis
This research unit was founded in 1982 at the heart of the largest
European advanced research community. The unit has more than
560 persons, including 470 scientists, within 20 research projects,
one of which is carried out with the Cermics, joint laboratory 
with the ENPC.

INRIA Lorraine
This research unit dates from 1986. It gathers more than 
430 persons, including over 350 scientists, within 13 research
projects. Located in Nancy, it constitutes Loria (Lorraine 
laboratory for research in computer science and its applications)
and the IECN (Elie Cartan Institute at Nancy), together with CNRS,
the Institut national polytechnique de Lorraine, 
the Henri Poincaré-Nancy I University and the Nancy II University.
Two research projects are located in Metz, in collaboration 
with the University of Metz and CNRS.  

INRIA Rhône-Alpes
The Rhône-Alpes unit was founded in 1992. It now has more 
than 450 persons. A total of 381 scientists participate in 16 research
projects, 6 of which are carried out in collaboration with CNRS,
INPG and UJF, within the GRAVIR and ID joint laboratories, 
and the ENS Lyons, within LIP.

INRIA Futurs
The Futurs unit is the newest of all. It is a unit without its own 
premises but multilocated in Aquitaine, Nord-Pas-de-Calais 
and Île-de-France. The unit’s teams are currently being constituted.
3 joint projects gathering INRIA researchers and scientists 
from other host institutions or universities form the initial core 
of the unit. One project will be hosted by the university campus 
of Bordeaux-Talence, and the two others will be bilocated between
the Rocquencourt unit and the Saclay plateau (a partnership 
with Orsay University and the École polytechnique).
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6

INRIA’s
development strategy

For the second consecutive year in a row, 
massive personnel recruitment is a major event.
This recruitment will be followed 
by a geographical expansion of the Institute 
that will support INRIA’s leading role in the field 
of information and communication science 
and technology.

A favorable context
In July 2000, the Interministerial Committee for
Information Society, gathered under the chairmanship
of the French Prime Minister, decided a significant
increase in the French public research effort in the
field of ICST. This increase is essential to develop 
and strengthen France’s and more generally Europe’s
status in terms of innovation and economic 
competitiveness. It concerns all the players in the field:
CNRS created a new scientific department dedicated
to ICST toward the end of 2000, the universities 
and engineering schools, in particular those 
of the Telecommunications Engineering Schools
Group, and INRIA.

Simulation of shock wave 
propagation in a 3D geometry
with adaptive meshes. 
Project GAMMA
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7A positive four year contract
The four year contract signed in 2000 by 
the Government and INRIA is based on the strategic
plan drawn up by INRIA in 1999. The latter provides
for increased partnerships with the universities, 
engineering schools and other research institutions 
to foster the success of the whole national research
effort in the strategic field of ICST. The plan is also
based on an important activity of technology transfer
because innovation in this field now crucially rests on
scientific research, sometimes of the most basic kind. 

Extensive opening up
Several projects that strengthen the Institute’s status
at all levels became reality at the turn of the years
2001-2002.

Renovating the Rocquencourt unit

Rocquencourt is the oldest INRIA unit. It lacked 
an area open onto the outside. The unit acquired
more visibility for its partners and the general public
through the construction of the Innovation 
and Communication Center (PIC). The building was
financed by the Government, the Yvelines department
council and the Île-de-France region. With a surface
of close to 5,000 square meters, the center hosts 
an exhibit and conference area including a large
amphitheater bearing the name of Jacques-Louis Lions,
in memory of the great mathematician who was
President of the Institute from 1979 to 1983. 
The center also features an information area open 
to the public and an area reserved for development
and transfer. The latter will host incubating companies
and projects in the field of ICST willing to interact 
with the research carried out at INRIA. The buildings
were inaugurated in January 2002. 

Extension over the whole country

On January 1st 2002, a new “premise-less” research
unit called INRIA Futurs was founded. This foundation
is in Iine with INRIA’s strategic orientations. The goal
is to develop new sites to amplify the Institute’s 
national role and reinforce its policy of partnership
with higher education and research establishments.
The steps taken with the foundation of this multilocated
unit (Aquitaine, Nord-Pas-de-Calais, Île-de-France)
should lead to the creation of three new units toward
2004-2008. This two stage approach should make 
it possible to develop a real dynamic cooperation 
with local institutions and thus better guarantee 
the integration and success of the new units within 

the specific regional fabric. Three joint projects 
gathering INRIA researchers and scientists from other
host institutes or universities form the primary core 
of the unit. One is hosted by the university campus 
of Bordeaux-Talence and the two others are bilocated
between Rocquencourt and Futurs at Saclay.

International opening up

The increasing openness of the Institute toward 
the outside is particularly exemplified by a very 
cosmopolitan recruitment that guarantees a renewal 
of INRIA skills. In effect, 30% of the permanent 
researchers hired in 2001 are foreigners and 67% 
of young researchers hired have not prepared their
Ph.D. at INRIA. On another note, an international 
evaluation committee, announced in the 1999-2003
strategic plan, met for the first time in January of 2002.
The role of this committee is to take a fresh look at the
whole of INRIA’s activities in order to examine the global
balance of research themes and suggest further 
evolution, appraise the relevance of the organization 
of research and the technology transfer activities, 
as well as the international status of the Institute. 

The evaluation committee is comprised of experts 
external to INRIA and its statutory authorities. 
Its members mostly come from abroad. They were
appointed by the Chairman and Managing Director 
at the instigation of the Chairmen of the Institute’s
Scientific Council and Evaluation Council.

Generating fractal images 
using an interactive evolutionary algorithm. 
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Like all research institutes, 
INRIA produces concepts and knowledge
that are published in scientific literature.
INRIA work also results in software 
in the form of experimental prototypes
that can be shared. “Software is part 
of our scientific production on the same
level as publications,” says Gilles Kahn, 
INRIA’s Scientific Director. 
Several software packages were released
this year such as GNA, MIXMOD, 
MODAL and ProActive (see page 10).

8

High level  
research

Associating researchers 
from several disciplines
To try and solve certain complex scientific problems,
the Institute strongly encourages collaboration 
between researchers from several different disciplines
as well as from other research institutions. Such work
is funded over a two year period in the framework 
of cooperative research initiatives (CRI). 
“This is a boost for certain themes that could not have
emerged so fast otherwise, like large scale computing
in Lyons, cognitive process analysis using brain 
imaging at Sophia Antipolis, or the cooperation 
between images and models in environmental science
at Rocquencourt. It is also a way of better evaluating
the themes in which the Institute wants to invest,”
says Gilles Kahn. In 2001, nineteen cooperative
research initiatives were ongoing, ten of which 
had been selected during that same year in a call 
for proposals.

BIP, an anthropomorphic walking robot. 
Project BIP
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To validate its ideas and deploy some of its software,
INRIA has  also been led to experiment on new
systems. Such experimentation requires multiple
skills as well. For example, the Institute is involved 
in the VTHD project in the field of telecommunications,
in the Internet via the spatial information system
model of project SOLIDOR, and in robotized surgery
with the CHIR team.

Three examples of cooperative 
research initiatives launched in 2000
and terminated in 2001, an opportunity
to measure the results obtained.

Certified computer arithmetic AOC
The design of certified numerical software only 
makes sense if the elementary arithmetic used by 
the software is also certified. It so happens that 
such simple operations as additions, subtractions 
or square roots sometimes pose delicate round-off
problems. INRIA carried out a cooperative research
initiative on this subject called AOC (Certified
Computer arithmetic) during which teams working 
in the fields of proof and computer arithmetic 
got together. A library was developed within 
the Coq proof system to reason on the floating 
point arithmetic used in computers and ensure 
that the final result is as close as possible 
from the exact result.

From physical models to prevision
Forecasting in meteorology, hydrology (floods) or
atmospheric pollution are problems in environmental
science that call on partly comparable numerical
simulation models. One of their common key points 
is the incorporation of data coming from different
measurements. This the subject of a cooperative
research initiative called COMODE that gathers three
INRIA teams (IDOPT, AIR and PALM) and the Pôle Air
of the Cereve of the École nationale des ponts 
et chaussées. To optimize this model/data coupling,
researchers must construct an adjunct model 
that makes it possible to insert data in a model. 
This approach can also be used to propose methods
for determining the optimal placement of sensors.

Questions in three-dimensional 
geometric calculus
Two cooperative research initiatives (Visi3D and
CoSTIC) were concerned with problems in geometry.
The initiatives gathered researchers with neighboring
scientific culture, interests and approaches, to such
an extent that they organized a joint closing meeting.
In the case of Visi3D, the goal was to improve 
three-dimensional visibility requests used in computer
graphics algorithms such as computing the shadow
and half-light zones in a scene. Among other results,
the teams showed that a known data structure 
(the visibility complex) is adapted to large scale
requests. They also worked on computing robustness
problems. In the case of CoSTIC, the objective 
was to work on algorithmic problems in connection
with curved objects and surfaces. Such problems
occur in varied fields such as visualization, CAD,
scientific computing, shape optimization (for a car
body or an airfoil) and robotics. The work concerned
singularity analysis, geometric calculus robustness,
the complexity and simplification of Delaunay 
triangulations and the representation of implicit
curves and surfaces.

9

CyberCar, a fully automated driving 
urban vehicle for the future. 
IMARA team
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Some software developed at INRIA

A new bioinformatics software
Genome sequencing produced an enormous quantity
of data that computer scientists and mathematicians
are now trying to decipher in order to understand 
and predict biological processes. INRIA developed 
a program called GNA (Genetic Network Analysis)
that can be used to analyze regulation networks 
between genes based on models commonly used 
by biomathematicians.

The puzzle of data classifications
The IS2 team developed a data classification 
software called MIXMOD. The software is available
under free licence. It is of interest to researchers 
and industry in all fields that handle a large quantity
of data (finance, image processing, industry). 
MIXMOD is written in C++. It uses statistical models
to analyze the data and establish forecasts 
or diagnoses. MIXMOD was jointly developed with
the University of Franche-Comté and the Technology
University of Compiègne.

Understanding vibration modes
A new toolbox called MODAL was introduced 
in Scilab, a vast, freely available library of programs
for scientific computing and automatic control.
MODAL is dedicated to the vibratory analysis 
and monitoring of functioning structures. 
It is currently in beta-test and was tested 
on numerous applications such as rotating machinery
in electric power plants, the Ariane 5 rocket, aircraft
and bridges. The software identifies the vibration
modes of the structures and can be used to diagnose
the effects of aging. Version 1 will be released 
in 2002.

Distributed computing with ProActive
The new 0.9 version of ProActive has been available
since November 2001. The new version offers new
possibilities such as transparent dynamic code 
loading, visualization and graphical control, online
documentation, easier installation and use. 
The library makes it possible to program in Java
using different machines in parallel, the computations
can be mobile, that is to say initiated on one machine
and continued on others, on an intercontinental scale.
ProActive is especially well adapted to distributed
parallel computing over the Internet 

and to collaborative applications, in visualization 
for example. ProActive is available on the Internet
and was already downloaded by numerous 
universities and companies. The software has been
presented at Supercomputing 2001 (Denver, Colorado)
last November, the major international event 
in the field, and has attracted particular attention.

Transcribing scientific texts 
on the Web
The HÉVÉA software transforms pages written 
in LaTeX into HTML format for Web pages. 
LaTeX is designed for scientific texts 
and their numerous mathematical formulas. 
HÉVÉA was developed three years ago and regularly
updated—version 1.06 came out in 2001. 
It is especially adapted to long, changing texts like
software manuals or lecture notes. It is freely 
available under Unix.

10
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Validating scientific solution calls 
for experimentation
3 examples of experimentation

Testing the future high speed Internet
applications
Some forty INRIA researchers are working 
on the experimentation of very high speed networks,
especially with France Télécom R&D who developed
a fiber optics network called VTHD (for Really High
Speed), and with the GET (Telecommunications
Engineering Schools Group). 

The core of VTHD comprises 8 sites currently linked
at 2.5Gbits/s (with a theoretical capability 
of 40Gbits/s) and access branches at 1Gbit/s. 
VTHD is used by INRIA to test the services 
and application products for next generation Internet,
interactive multimedia applications, audiovisual 
applications and distributed computing over several
PC clusters. Among the numerous experiments 
carried out in 2001 are distributed computations 
performed between two INRIA sites taking advantage
of the network performance, with effective rates 
reaching 1Gbit/s. This a low-cost  way of increasing
computing power.

11Another distributed application was tested, real-time
cooperative visualization to remotely visualize 
and interact with complex objects such as 
three-dimensional virtual industrial mock-ups. 
In 2001, the first successful experiments in real-time
remote interactive work and cooperative high 
definition visualization were carried out using 
the VTHD network (team I3D).
Another example is due to Sophia Antipolis 
researchers who designed a platform called WAGON
that simulates the activity of hundreds of thousands
simultaneous Internet users and can generate 
a 800Mbits/s traffic. This platform can be used to test
other applications under real conditions. It will also 
be a useful tool for operators to test their networks
(project team Mistral).

“Physically” navigating the Web
A study on contextual information carried 
out for three years resulted in 2001 in the innovative
“spatial information system” concept. This concept 
is especially well suited to the design of applications
in the field of “ambient computing”. A demonstrator
based on “personal digital assistants” communicating
via short range radio showed how simple 
it is to create a contextual web system depending 
on physical surroundings (offices, projects, persons).
A person can thus naturally navigate through 
this information by moving around. The implementation
simplicity of this application stems from the power 
of the spatial information system model. 

This experiment can easily be transposed to a GPRS
cell phone equipped with a Bluetooth type system. 
This information system model would rapidly 
find applications in urban environment (store 
or public places information), or more locally 
to accompany the visitors of a museum for example
(project team ACES).

Remotely navigating complex
3D scenes using the Magellan

software platform. 
Project SIAMES

Modeling and simulation of a genic interaction network using the GNA environment
(Genetic Networks Analyzer). Project HELIX
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Computer scientists and surgeons
join forces
Experiment campaigns are regularly organized 
to develop robotized heart surgery, between the CHIR
team and the team of Professor Alain Carpentier 
at the Georges Pompidou European Hospital (HEGP).
The objective is to allow for a better preparation 
and execution of heart operations by associating
medical imaging and robotics. To achieve this goal,
INRIA and the HEGP jointly acquired a remote
controlled robot called Da Vinci, made by an American
company Intuitive Surgical Inc., who is still closely 
following up the experimentation. Da Vinci is installed
at the HEGP and is connected to Sophia via the very
high speed network VTHD (see detail on page 11). 
In 2001, the first patient, a plastic skeleton called
Leonard, was operated on. Its organs were first 

12

scanned then modeled. The surgeon then planned 
a coronary bypass operation using these models 
and those of the robot. Finally, the robot’s positioning
was fine tuned in the surgical unit in order to put
actual Leonard images in correspondance with 
the images from the model. The robot was operated
on in Paris by the surgeon. It took advantage 
of the human resources and computing capabilities 
at Sophia to carry out the first tests of “augmented
reality”. Augmented reality makes it possible to extend
the surgeon’s field of vision by adding preoperation
modeled images, in this particular case images 
of Leonard’s coronary system. In the future, it will also
allow the surgeon to reach certain delicate zones. 
Due to the quality of the results, the first animal test 
is scheduled for early 2002.

Simulating plasma behavior in
a tokamak type fusion reactor

(magnetic confinement).
Project ISA
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13

Following is a selection 
of the numerous events 
organized by INRIA in 2001 
to illustrate the diffusion 
of research carried 
out at the Institute.

CAV’01
13th Conference 
on Computer Aided
Verification
(July 18-23, 2001, Paris, France)

This conference is concerned
with all aspects of computer
system automatic verification.
Software verification 
by computer is one of the areas
of research that is crucial 
to increase the reliability 
of critical embedded software
such as aircraft or rocket
controls, rail traffic regulation
and the security of smart card
systems. The conference 
gathered 400 attendees. 
Xavier Leroy, an INRIA 
researcher, was invited 
to present his work 
on a verification method to test
new programs to be downloaded
on smart cards.

LACL 2001
4th International
Conference 
on Logical Aspects 
of Computational
Linguistics 
(June 27-29,2001, Port-aux-Rocs, 
Le Croisic, France)

Since the first LACL conference
in 1996 in Nancy, the central
theme of this series 
of conferences is the logical
description of language syntax
and semantics, in particular
categorial grammars. 

WCC 2001 
International
Workshop on Coding
and Cryptography
(January 8-12,2001- Paris, France)

The previous  sessions 
of this colloquium were held 
in Paris in 1999 and 2000. 
The workshop is intended 
for researchers in discrete
mathematics for information
protection, in other words
coding and cryptography. 
In 2001, 140 attendees came
from around thirty countries.
The next workshop will be
held at the beginnning of 2003.

EMMCVPR’2001 
Third International
Workshop on Energy
Minimization Methods
in Computer Vision and
Pattern Recognition
(September 3-5,2001, INRIA
Sophia Antipolis, France)

This international workshop
gathered many researchers
working in variational 
minimization and optimization
methods in the field 
of computer vision and shape
recognition.

Main 
scientific 

events
Organized or co-organized 

by INRIA
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Appointments, awards

Three new research unit directors were
appointed in 2001:
> Michel Cosnard, 
Director of the INRIA Sophia Antipolis unit

> Hélène Kirchner, 
Director of the INRIA Lorraine-Loria unit 

> Bernard Espiau, 
Director of the INRIA Rhône-Alpes unit

Two new departments were created:
> A Department of Scientific Information and
Communication (DISC), under the responsibility
of Jean-Pierre Verjus,

> A Department of International Relations, under
the responsibility of Stéphane Grumbach.

14

Outstanding
facts

On June 27, Claude Castellucia, a researcher
from project Planète at INRIA Rhône-Alpes, 
was awarded the 2001 CS Prize for his work 
on including mobility in the IPv6 protocol.

On July 2, 2001 in London, Olivier Faugeras,
head of project Robotvis at INRIA Sophia
Antipolis, received the “2001 World Technology
Award” in the software category.

Edmundo Rofman, an expert in numerical 
analysis from project Metalau, 
INRIA Rocquencourt, was elected 
to the Academy of Science of Buenos Aires,
Argentina, on December 14.

Projects, results 
January
All out recruiting: in 2001, INRIA offered nearly
300 positions for researchers, engineers, 
technicians and management staff via 
a competitive exam, as well as short term 
(one to two year) positions for young engineers
or university graduates, and specialists from
industry or university, from France or abroad.
This recruiting campaign is without precedent.

February
>February 28  
A few years ago, an idea emerged initially 
from the United States of interconnecting 
supercomputers as well as PCs and networks 
all over the planet to take advantage 
of this formidable computing power up to then
left untapped. Since then, such very high speed
networks were set up in France (VTHD, 
see details page 11) and in Europe (GEANT), 
thus greatly increasing available resources. 
In February 2001, the Ministry of Research 
launched an concerted initiative called GRID
(Globalization of Computer Resources and Data)
to federate research in this domain.  

The head of this initiative is Michel Cosnard,
Professor at the École Normale Supérieure of
Lyons and Director of the INRIA Sophia Antipolis
unit. Brigitte Plateau of INRIA Rhône-Alpes
heads the scientific committee of the initiative.

Modeling network covering by antennas
using the CDMA protocol 

(Code Division Multiple Access). 
Project  TREC
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15April
>April 6 
A new joint research laboratory of INRIA and 
the Hong Kong University opens in Hong Kong.

>April 11 
INRIA and UDcast, a startup stemming from 
the Institute, announce that the UDLR protocol
(UniDirectional Link Routing) is internationally
recognized by the IETF.

>April 25 
The W3C passed the 500 member mark.
Members come from industry, research institutes,
governmental organizations, citizen groups and
other organizations from 34 countries. They are
involved in the development and universality 
of the Web. INRIA is heading the W3C in Europe.

May
>May 9
France Telecom R&D, INRIA and the GET
(Telecommunications Engineering Schools
Group) published the first conclusions drawn
from the tests successfully carried out 
on the VTHD Internet network over a period 
of 18 months.

June
>June 26
The PC cluster designed by HP Laboratories
Grenoble and INRIA Rhône-Alpes entered 
the most powerful supercomputer worldwide
TOP 500. The cluster made of 225 PCs is the most
powerful cluster worldwide based on consumer
technology. 

Using the computers of companies as a virtual
supercomputer is the feat carried out by the 
225 PCs cluster designed by Hewlett-Packard
Grenoble and INRIA Rhône-Alpes. 
This is the first machine based on consumer 
PCs to enter the TOP 500 at the 385th rank to be
precise. Its performance is of 81.6 Gflops/s (billions
operations per second), an exceptional result
with simple desktop PCs and a banal company
intranet. The performance/cost ratio 
is without parallel.

>June 27
INRIA is a partner in the International Meeting 
on the Future of Robotics, “Robots: the future 
of mankind or humans of the future?” organized
by the Senate. Nearly 300 members of parliament,
scientists, industry representatives 
and journalists attended the conference.

August
>August 9
The SMIL 2.0 language becomes a W3C 
recommendation. SMIL is language to integrate
synchronized multimedia documents.
Researchers from INRIA Rhône-Alpes actively
participated in the development of the language,
that opens up the web to multimedia.

November
>November 5
INRIA is the first partner in Alcatel’s worldwide
research program.

>November 22
Together with Philips Recherche and Thomson
Multimedia, INRIA has founded the AIR&D
consortium, for research and development 
on the new ambient intelligence technology 
that will enter the design of future homes.

December
>December 17
Inauguration of the virtual reality center 
for scientific computing and high performance
visualization at INRIA Lorraine-Loria. Four INRIA
research units are now equipped with virtual 
reality equipment. This particular equipment
consists of an Origin 2000, 64 processor SGI
supercomputer and two SGI graphic processors,
a high resolution videoprojection system with
three video projectors and a semi-cylindrical
screen. Applications in development concern 
the simulation of plant growth, subsoil modeling
for oil research and the visualization 
of instabilities in fusion plasma.
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Development and technology have been 
two of the main missions of INRIA since 
the Institute was founded. As of January 1st,
2001, the Institute was involved in 
386 research contracts and four technology
companies were founded during the year
2001, in addition to the fifty or so such 
companies that have started up from INRIA
since 1984. One hundred active patents 
and 70 software and patent requests were
registered. INRIA is now managing 36 free
software packages and markets 55 software
licenses. This source of income has more
than doubled from 0.44 million euro 
in 1999 to 1 million euro in 2000.

16
Numerous industrial partnerships
The amount of research contracts directly funded 
by industry was 6.7 million euro in 2000, see graph.
Industrial partnerships take one of the following 
three forms:

> Research contracts between a company and an
INRIA team. Some of these partnerships are large
scale, like that of project SOLIDOR (Rennes) with
Texas Instruments, that has already been going on for
three years to design an operating system for mobile
embedded computer architectures. This is an example
of quality partnership, that was extended up to 2003. 

Research in 
partnership with industry

Computer aided surgery: 
integrating planning and simulation results 
in the surgical unit. 
An experiment at the G. Pompidou Hospital,
with CHIR team, A. Carpentier 
cardiac surgery team.
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> Framework agreements that regroup several 
research teams with big companies like Renault 
or Hitachi, for close collaboration in strategic fields.
This collaboration model for research was just 
extended worldwide by Alcatel, see details page 18.
The framework agreement with Hitachi started 
in 2001 to develop the extensions of an Internet 
protocol initially developed at INRIA and called UDLR,
which is now recognized as an international standard
(see page 19).

> National corporate R&D initiatives in partnership
with generally several companies and various INRIA
teams. Such initiative usually last 3 to 5 years 
and aim at providing a technological solution in the
middle term. There were six such initiatives ongoing
in 2001. Some of these acquire an international status,
such as AEE on embedded electronics for automobiles,
which is now under an ITEA contract (an EUREKA
program for software development) to contribute 
to the standardization of hardware and software
architectures. 

INRIA is still actively participating in the research 
and technological innovation networks set up by the
French government, in telecommunications, software
engineering, audiovisual and multimedia.

17

A consortium with Philips 
and Thomson Multimedia  
on ambient intelligence
In November 2001, Philips and Thomson

Multimedia, two leaders in consumer electronics, decided

to join forces with INRIA by founding the AIR&D consortium

to develop applications of ambient intelligence and the

corresponding industrial standards. The goal of this new

research field is to integrate computers, telecommunica-

tions, audiovisual materials and all the possibilities of

information transfer, images, sounds, into our day to day

surroundings like the home or the car, so that they could be

used as simply as electricity is being used. Around twenty

INRIA projects are already involved and work has started in

the framework of the OZONE European program.

Signing the consortium with Philips and Thomson multimedia. 
From left to right, Bernard Larrouturou, INRIA, Rick Harwig, Philips,
and Patrick Baudelaire, Thomson Multimedia. 
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> Raise Partner was founded in July in Grenoble. 
The co-founders, F. Oustry and Y. Vernaz, are targeting
financial risk measurement, based on their skills
acquired at INRIA on eigenvalue optimization 
on the one hand and statistics on the other hand. 
The company was helped by INRIA-Transfert 
and has already developed a software prototype
(NORM Portfolio) for equity management organizations
and regulating financial institutions. Pilot projects 
are being carried out in large banks in Paris, London
and New York.

> Founded in December 2001, Jalios
publishes a content management software developed
by its founders in the framework of the DYADE GIE
(see details page 17). The Jalios solution is meant 
for managers of portal that are frequently updates 
in a collaborative fashion. Jalios offers an easily
implemented solution that is adaptable and that 
integrates the whole spectrum of publishing, 
querying, access and diffusion functionalities. 

INRIA startups in 2001

Four startups were founded in 2001, not a very
good year for launching a company.

> EliKya was founded in February in Rennes. 
The company proposes services concerning corporate
knowledge management. One goal is to optimize and
automate the industrial publication and production
process in companies. For this, an original technology
is used, a knowledge accumulation and sharing tool
resulting from research carried out within project
AIDA (IRISA, Rennes).  

> QuantifiCare was founded in March by J.-P. Thirion
and B. Vasselle, both former INRIA researchers. 
The company is located at Sophia Antipolis. It offers
pharmaceutical companies its expertise in medical
image analysis for therapeutic trials. This expertise
stems from ten years of experience within project 
EPIDAURE (Sophia Antipolis). The goal of Quantificare
(Quantifying disease evolution through medical images)
is to allow for a better validation of new treatments 
and later on provide better diagnoses and medical 
prognoses.

18

Alcatel extends the model
of its framework 
agreement with INRIA 
on a worldwide scale

INRIA has been a partner of Alcatel

for more than six years, especially

in the field of software and that of

the Internet. In October 2001,

Alcatel decided to extend this model

of productive collaboration on a

worldwide scale, by linking up with

the best universities and research

institutions in telecommunications.

INRIA remains of course the first

partner, but a dozen others followed

suit in France (CNRS, GET), the

United States, Germany and

Belgium. Alcatel is providing for

approximately one million euro for

INRIA within this new framework. 

Ninth INRIA-Industry meeting 
on information search 
in electronic documents. 
The demonstration area.
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An open international consortium also called
Objectweb was founded to distribute this technology
as widely as possible. The consortium is hosted by
INRIA. Its goal is to supply middleware that would be
the analog of what Linux represents in the field 
of operating systems.

The W3C passed the 500 member mark 

The World Wide Web Consortium (W3C) was founded
in 1994 to monitor the design and standardization 
of the Web architecture. The consortium now has over
500 member organizations from 34 countries. 
Owing to W3C work, such languages as HTML 
and XML have become actual international standards.
INRIA is one of the three institutions that head the W3C,
in conjunction with MIT (Massachusetts Institute 
of Technology) in the United States and the Keio
University in Japan. It is worth noticing that 
the SMIL 2.0 language that was developed at INRIA
Rhône-Alpes among others, has become a W3C
recommendation in August 2001. This XML-based
language is opening up the Web to multimedia. 
It solves the problems of real time integration 
and synchronization of audio and video sequences
with the text and graphics of the Web.

UDLR, 
an Internet protocol developed at INRIA 
and validated by the community

For the first time, the result of research carried out 
at INRIA has led to an Internet standard. In april 2001,
the IETF  (International Engineering Task Force), 
the Internet standardization body that standardized
such prevalent protocols as IP and TCP, among
others, validated a protocol initially developed 
at INRIA called UDLR (Unidirectional Link Routing),
under the RFC 3077 code. The story begins in 1996
with project RODEO, later succeeded by project 
PLANETE at Sophia Antipolis, and with W. Dabbous,
E. Duros and P. Cipière. The latter two were part 
of the founding of UDcast in June 2000, a company
that designs and develops software based on UDLR
and that already has a staff of 18. The goal of UDLR
is to ease Internet traffic on asymmetrical links, 
such as satellite transmissions using the DVB digital
diffusion standard.

Objectweb: 
free middleware of industrial quality

Since 1999, researchers from France Télécom R&D,
Bull/Evidian and INRIA have been working within 
a community called Objectweb to develop a set 
of middleware software components under free 
software license. 
Such software components come in between 
an operating system and the applications and allow
for the development of application platforms 
for companies. They are compatible with all major
standards in distributed systems. 

The startup incubator
INRIA-Transfert, an INRIA
subsidiary founded in
1998, is a success. What is
your assessment in 2001?
Laurent Kott: Twenty-five
projects have given rise to
fourteen companies created
since 1998. In 2001, fourteen
projects were in the formative
stage, but taking into account
the current economic
conjuncture, only three
start-up companies were
founded. Two were from
within INRIA and the third,
exterior to the Institut, was
established on the premises
of INRIA Rhône-Alpes. 
This has made it possible 
for the start-up to benefit
from the proximity 
of researchers and to have
access to better technology.

What about the startup
funds managed by I-Source
Gestion, a company in
which INRIA-Transfert
holds stock?
L.K.: These funds represent
the most significant operation
in information and 
communication technology
startups in France. Our first
startup fund, I-Source, to an
amount of 100 million franc,
was invested into 

21 companies over a period
of 18 months. 

Three new funds followed suit:
C-Source (16 million euro),
jointly founded with Science
Pratique, a subsidiary of the
ENS Cachan, for companies
working in the field of 
multimedia content; T-Source
(33 million euro) for the sector
of communication systems
and services, launched 
with GET Valorization
(Telecommunication
Engineering Schools Group).

Finally, AXA Private Equity
and the Caisse des Dépôts et
Consignations joined forces
with INRIA-Transfert to create
I-Source 2 (27 million euro),
the sequel to I-Source in the
fields of software, the Web
and the Internet. 

In addition to promoters, 
different funds were 
underwritten by known 
finance capitalists 
and institutions with ties 
to established banks.
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An interview with Laurent Kott, 
in charge of technology transfer 
at INRIA and managing director 
of INRIA-Transfert
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The number of INRIA’s international joint 
projects has increased, especially in Asia, 
with the inauguration of a new joint laboratory
in Hong Kong. A three-way teaching and research
agreement has been signed between 
the University of Paris VII and Nankin University.
In addition to the twelve existing projects, 
four new projects have been launched in the
United States with the support of the National
Science Foundation, including the organization
of a joint workshop on image indexing.  

INRIA has renewed its commitment to European
Community programs, for a total of 80 projects in the 5th
RTD Framework of the European Community. 
The ERCIM consortium has grown with the membership
of Austria and the formation of three new work groups
focusing on problems of applied mathematics 
and image comprehension.  

New projects have been launched in Latin America, 
including one on security issues involving Smartcards,
with the support of the French Regional Delegation 
for the Southern Hemisphere. A cooperative agreement
was signed with CONICYT, an organization that finances
research in Chili, and a first call for joint projects was
issued in December. Significant progress has been made
toward the creation of a joint laboratory with Mexico,
plans for which are expected to be finalized in 2002.  

The W3C has opened an office in Korea (cf. details on the
W3C page 19). Joint projets with Africa and the Middle
East are on-going, focused mainly on education and 

network formation. The French Embassy in Morocco 
selected INRIA as the operator of its cooperative 
program in computer science.  Through this program,
two new networks have been created in software 
engineering and multimedia information processing. 

A new type of partnership: 
associated teams
The Office of International Relations inaugurated a new
type of partnership between INRIA projects and foreign
institutions in the form of associated teams. These teams
are made up of a limited number of researchers whose
scientific and technological objectives are in close
accord with those of an INRIA project. Each newly formed
associated team has strong ties with an INRIA project; 
a situation analagous to certain INRIA projects, currently
located in two French sites. These teams, selected 
for a period of three years, receive an annual budget and
funding for hosting researchers. Ten associated teams
have been selected for 2001-2004: three in Europe, three
in the United States, and one each in Canada, Uruguay,
Tunisia, and India.

Three examples of associated teams
● The Swiss-Prot Group (Switzerland)

The Helix project and the Swiss-Prot group in Geneva
have associated in order to work on the analysis and
annotation of bacterial proteomic structures. 
Helix is designing an automatic annotation environment,
developing Genomix, Proteomix and Metabolix 
databases, and creating tools for automatic information
extraction from the scientific literature for each protein,
information which will then be incorporated into 
the Swiss-Prot knowledgebase.  

International  
collaboration 
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New projects at LIAMA in China 
and at INRIA
The French researchers working at LIAMA (Laboratory 
of Informatics, Automatics and Applied Mathematics) have had
their contracts renewed.  Two researchers from CIRAD and one
from the Ecole Centrale of Lyon, newly arrived, are putting 
together projects involving volume imagery, and plant growth 
and turbulence models for environmental applications.  
The return of two researchers after three years at LIAMA has also
prompted new projects at INRIA.  Philippe de Reffye, who 
directed LIAMA for two years, is initiating new research on plant
growth modeling at Rocquencourt, in conjunction with CIRAD;
and Frédéric Blaise is putting together a joint project between
CIRAD, INRA and INRIA on forest system modeling at LORIA, 
in Nancy. This mobility is extremely enriching both 
on the international exchange level as well as for joint projects
between French organizations. 

Training activities
International collaborations have also been put into action
through research that has contributed to a deepening 
of exchanges and development. Numerous international partners
in training through research have been established in India,
China, Lebanon, Mexico and Senegal. (See chapter on Training
through Research, page 22).

● The Laboratory of Neuro Imaging, LONI, 
University of California, Los Angeles (United States)
The Epidaure project has associated with LONI to bring
together their joint expertise in the restoration, 
segmentation, and registration of medical images, 
and to propose algorithms for the processing of medical
images for the formation of a cerebral atlas.

● The National Engineering School, 
ENIT of Tunis (Tunisia)

The Estime project and the Lamsin laboratory 
of the National Engineering School of Tunis are 
collaborating on the development of numerical modeling
methods in heterogeneous environments. This research
has significant potential for numerous industrial 
and environmental applications. 

The next Framework Programme of 
the European Community for Research,
Technological Development, RDT
The Institute has been well represented in the 5th RDT
Framework, mainly in the IST program (Information
Society Technologies), with 80 projects to date. 
The Institute is already planning for the 6th RDT
Framework will begin in 2003, with the objective 
of reinforcing European research. In November, INRIA, 
in conjunction with Philips and Thomson Multimedia,
created a virtual laboratory in common on ambient 
intelligence, baptized AIR&D (cf. details page 17). 
This partnership is already the beneficiary of substantial
European financing within the framework of the European
OZONE project. 
The leadership of the ERCIM Consortium is currently
considering possibilities for joint activity. 

http://www.extra.research.philips.com/euprojects/ozone/

A new joint laboratory in Hong Kong
A new joint virtual laboratory has been opened with
Hong Kong University.  In April, INRIA’s president,
Bernard Larrouturou, signed a Memorandum 
of Understanding during an introductory workshop 
organized in Hong Kong with INRIA researchers on two
themes: images and vision, and multimedia. An initial
project on the reconstruction of damaged images was
initiated with the support of the Procore program. 

Some acronyms:

RDT Framework: Framework programme of the European Community 
for research, technological development (http://www.cordis.lu)

ERCIM: European Research Consortium for Informatics and Mathematics
(http://www.ercim.org)

W3C: World Wide Web Consortium (http://www.w3c.org)
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The key 
to success: 
training through
research

Once the dissertation is defended, young graduates
must face the industrial or academic world, in France
or abroad. Some twenty fellowships are awarded 
to those who wish to spend a post-doctoral 
year in industry or in a foreign research institution. 
In addition, the Institute is also awarding fellowships
to candidates who wish to set up a company 
where they can directly transfer their research results
to industry. In addition, around forty foreign 
researchers come to INRIA every year.

Training doctoral candidates or young post-docs
through research is one of the main tasks 
of the Institute. “We are seeing a significant increase
in the number of students who prepare their 
Ph.D. within the various INRIA research projects,”
says Claude Kirchner, in charge of training “there were
over 650 PhD students in 2001”. Every year, more
than 150 doctoral dissertations in computer science,
automatic control and scientific computing 
are defended that involve the Institute. 
This represents approximately 20% of all PhDs 
defended in France in these fields. 
It is thus not surprising that INRIA pays keen attention
to the quality of doctoral training and 
to the subsequent professional opportunities. 
A doctoral project was therefore set up, in close 
collaboration with the doctoral programs to which 
our candidates belong, to ensure their success. 

A collaborative augmented 
reality environment. 
Project iMAGIS
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Organizing and funding 
thematic schools
In 2001, INRIA provided funding for over twenty thematic

schools organized by researchers from the Institute,

CNRS, universities and engineering schools. 

The topics concerned various fields, such as programming,

biomedical imaging, algorithmic geometry, symbolic 

computing and robotics. These one to two-week meetings 

are occasions when young researchers, engineers 

and doctoral candidates can fruitfully meet 

and exchange ideas.
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International partnerships on training
through research
The Institute is very attentive to a range of training activities
through research on the international level which contribute 
to the improvement and development of our exchanges.
INRIA hosted many foreign students, including more 
than 250 interns from engineering schools or graduate-level
programs, approximately 220 doctoral students who are 
writing their theses in projects, or are co-advised by an INRIA
researcher, and 65 post-docs. Some researchers also teach 
in doctoral programs abroad. Teacher training is also 
encouraged in coordination with partner establishments.  
A post-doctoral scholarship program has been instituted
within the framework of CARI (African colloquium 
on research in informatics).  

INRIA internships for Indian engineering students
INRIA hosted 39 interns from Delhi, Kanpur and Kharagpur through
the program with the Indian Institute of Technology.  This program
addresses the priorities of French joint projects, which seek to train, 
in France, the greatest number of students from the best universities
in India.  Four of the interns have decided to remain at INRIA 
for their thesis work.

Dual French DEA diploma-Master’s in China
The three-way agreement between the University of Nankin, 
the University of Paris 7, and INRIA allows Chinese students 
from Nankin pursuing their Master’s in Computer Science to complete
their French DEA in France. Students will receive both diplomas
based on their results in China and France.

Doctoral school of Lebanon
Several researchers are involved in the DEA in Modeling and Software
Engineering at the University of Beyrouth, which favors joint thesis
supervision.  Two such theses were presented this year.

ERCIM post-doc
The ERCIM program anticipates post-doctoral stays of eighteen
months in two different European institutions.  Nine scholarship 
recipients have been admitted to INRIA for nine-month periods. 

Teacher training in Senegal
DResearchers from the Cheikh Anta Diop University of Dakar came
for training in the use of public domain software developed at INRIA,
which will then be used in their teaching.  

Summer institute in Mexico
Within the framework of the Franco-Mexican network on image
processing and robotics, INRIA and ITESM (Instituto Tecnologico 
y de Estudios Superiores de Monterrey), co-organized a two week
summer institute in Cuernavaca in July.  Fifty students took part 
in the program.

Placing 40 queens on a chessboard: 
visualizing the evolution of the domain of variables, 
the effects of constraints and heuristics in the problem. 
Project CONTRAINTES
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In January 2001, a new internal 
organization of scientific and technical
information and communication was set up
to better take into account new trends 
in the field and its growing importance. 
A Department for Scientific Information
and Communication was created, the DISC.
“Two of our main tasks are to reinforce 
our communication and diffusion activities
by basing them on a large corpus 
of content, and to develop scientific 
and technical information and knowledge
diffusion,” says Jean-Pierre Verjus, 
head of DISC. 

Improving scientific content search
and diffusion
INRIA is fully aware of the strategic importance 
of knowledge and its diffusion to a wider audience
than just scientists. With the DISC, the Institute is thus
pursuing a determined policy of knowledge diffusion.
The success of this approach requires significant work
on the contents to make high level scientific 
and technical information accessible to different
audiences. The Web is one of the primary diffusion
means, due in particular to the didactic character of
multimedia contents. The activity reports of all INRIA
teams are thus accessible on the Web every year. 
In 2001, work started on the definition 
of a popularization of sites for information 
and communication science and technology aimed 
at the general public. At the same time, INRIA’s 
participation in various events such as the “Science
Festival” allows for direct contact with the public. 
The publication of the INédit newsletter for INRIA

Reinforcing
scientific information 
and communication
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The INRIA stand 
at the Education Show.

DocumentGG GBOK2  12/09/02  17:43  Page 27



partners is also a diffusion means that is becoming
more and more important. INédit touches on scientific
and technology transfer news from a journalistic point
of view. Access to scientific information 
and conversely the diffusion of scientific results are
key factors in the dynamics of research and its impact
on science and society. INRIA pays special attention
to preserving this dynamics in the field of ICST 
and tries to experiment the new practices made 
possible by online publication access and diffusion,
such as project Eurydice (see box page 27).
Discussion has started on the development 
of the diffusion of research reports on the Web, a new
international model of direct scientific communication.

Developing INRIA’s attractiveness 
and receiving new collaborators

To accompany INRIA’s recruitment policy and reinforce
its attractiveness in the growing sector of ICST, 
an important image campaign was launched in 2001,
in conjunction with a series of initiatives aimed 
at French and foreign students, trained in France 
or abroad. The year was marked by four events: 
the professional days at INRIA, the USA Forum, 
the Education Show and the welcoming days 
for the new recruits. 

“INRIA, Brain booster,” is the motto of a campaign
that presents research in a completely new way 
in France. The campaign breaks away 
from the communication codes commonly used 
in the research community. It emphasizes personal
development as a result of professional and scientific
development. This campaign is aimed at a primarily
scientific target and was diffused in the mainstream
press and the job search Web sites. It is also 
continued in all of the Institute’s recruitment initiatives
in the media and communication material.

In March 2001, public events on “professions at INRIA”
were organized at each of the five INRIA sites. 
The goal was to present the varied range 
of professions in research to a public of students 
and beyond. Five hundred persons participated 
in these events. The contacts between the public 
and the researchers and all support personnel showed
an interest in INRIA and its job opportunities. 
Making our activities known and inciting young people
to get interested in research professions are 
the objectives that also led to our fifth participation 
in the Forum USA in April 2001 and our second 
participation in the Education Show in November 2001.
INRIA was present with a few research institutions
and many industry representatives in Boston, Chicago
and San Francisco. In Paris, INRIA was side by side
with the principal research organizations in the
Ministry of Research booth, called “Dare research”.
Everywhere, the observations were the same. 
There is a strong curiosity on the part of the public,
and a considerable lack of information concerning
research professions and job opportunities. 
To welcome the 300 or so persons recruited in 2001,
an important national seminar was organized following
five local welcoming days. This initiative is part 
of a post-recruitment effort centered on the people,
their job, their work environment and their career. 
It was also an opportunity for new collaborators 
to better understand INRIA, its organization, 
how it is run, where it stands, and showed a strong
demand for dialog and exchanges.
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A few multimedia products 
● Discovering Rocquencourt (CD-Rom)

Seven interactive courses to better know 
INRIA Rocquencourt: activities highlights, a few
scientific challenges, research application fields, 
the viewpoint of industry partners, at the heart 
of the Île-de-France region, life on the campus, 
and projects for the future… in light of the past.

● Face-It (film) 

Creating virtual characters using GRAPHITE, 
a software developed by project ISA to paste textures
with constraints onto 3D models. A film presented 
at Siggraph 2001 in Los Angeles.

● Sketches on a virtual workbench (film)

Experimenting in the semi-immersive environment 
of the virtual workbench (team I3D). Work equipment
consists of stereovision goggles and a stylus. 
Three-dimensional objects are displayed in real time
based on the position of the operator’s head. 
It then becomes possible to interact with the three-
dimensional environment, shaping, deforming, 
spinning, zooming in, looking under and entering
inside the objects.

http://www.inria.fr/multimedia

Sketches on a virtual workbench.

Discovering Rocquencourt (CD-Rom).

Face-It.
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The Eurydice project

The distribution of INRIA’s information

resources over several geographic sites, 

the advent of networks and the new models 

in scientific publishing naturally lead the Institute 

to experiment with alternate solutions for access 

and diffusion of scientific information. 

As early as year 2000, the emergence of electronic

journals made available by publishing houses showed

that the Calliope service (see opposite) needed 

to evolve toward a portal for access to periodicals 

on whatever medium, paper or electronic. 

The Eurydice platform (INRIA-IMAG-XEROX) 

was developed in 2001 to meet this need. 

As of 2002, the platform will be tested in Rhône-Alpes

within several institutions and then will be 

extended to all INRIA sites. This project participates 

in the constitution of a distributed information center

that offers INRIA teams a wider range of contents 

and services, irrespective of their environment.

Towards a large national 
information center
INRIA’s information center proposes a high level 
in the research fields of the Institute (computer science,
automatic control and applied mathematics). 
In this capacity, it is an associate center to the French
National Library and a backup center for Inist. 
The center also participates in professional networks,
regularly takes on trainees and takes part 
in specialized university programs. It is now based 
on five entities coordinated by the DISC. 
INRIA’s information center constantly ensures 
the development of its stock and services through
technological watch and training. It is thus prepared
to increase its potential for diffusion of scientific 
information, and to facilitate access to its stock through
the prospect of new INRIA sites being implanted 
in France. Right now, the following documents 
are accessible internally and by INRIA partners:

● The Web page  
http://www-rocq.inria.fr/doc/toutdoc/ gathers 
the information resources available at INRIA. 
The Calliope service offers researchers digitalization
on demand for scientific papers and periodical 
subscriptions.

● Online bibliographies are constituted on demand
for students or industry partners (Tech Inria clubs). 

● Document search aid and information days 
are regularly organized.

For the exterior public: 
● The Web page 
http://www.inria.fr/publications/centredoc.en.html
allows for consultation of INRIA stock. 
An access to the various geographical sites is also
proposed and offers services that are specific 
to each site.

● An experimental video library offers access 
to filmed events (Post-PhD theses, seminars). 

27
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Applications of Parallel Computing: 
The Trade and the Tools
Bernard Philippe (ed.)
Hermès Science, 2000, 168 pages

This work is a special issue of the 1999, volume 11,
Calculateurs parallèles journal, devoted 
to the parallelization of the meanders method, 
including the parallelization of chess programs 
which is a typical example. The first part deals with 
applications of parallel computing in cosmology,
oceanography, atomic scale material science 
and numerical simulation at Dassault Aviation. 
The second part is on parallel algorithms concerning
the meanders method and chess. The last part
concerns tools for parallel programming. 

Bernard Philippe is a researcher within project Aladin
(INRIA Rennes – Irisa).

Fluid-Structure Interaction 
Alain Dervieux (ed.)
A special issue of REEF, Revue européenne 
des éléments finis, volume 9
Hermès Science, 01/12/2000, 240 pages

Twenty-two researchers and engineers give a good
overview of scientific computing in the field 
of fluid-structure interaction, a rapidly growing field,
through nine articles covering theory and applications.
State of the art mathematics in the field and new
algorithmic aspects are reviewed, including 
time-stepping algorithms, optimization of coupled
systems and transpiration boundary conditions 
techniques. The applications primarily deal 
with compressible flows around aircraft, inside rocket
engines, turbines and aircraft thrust inverters.

Alain Dervieux is a researcher within the project Sinus
(INRIA Sophia Antipolis). 

Books
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A biomechanical model of the heart. 
Project EPIDAURE

Time-frequency representation 
of a complex sound 
(a bat cry, kindly supplied by 
C. Condon, K. White and A. Feng
of the Beckman Institute 
of the University of Illinois). 
Project METISS
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Compressible Fluid Numerical Modeling
Hervé Guillard and Rémi Abgrall
Series in applied mathematics  
Elsevier, 2001, 176 pages

The book emphasizes the properties of fluid flows 
that serve as guidelines for numerical modeling. 
The general principles of fluid mechanics are first
recalled and the interest of special cases for modeling
is demonstrated. An introduction to numerical
methods is then proposed, illustrated by numerous
comparisons between physical modeling 
and numerical simulation. The books stems from 
lectures given by the authors at the ENSTA, 
the University of Nice-Sophia Antipolis, the MatMéca
school and the University of Bordeaux I.

Hervé Guillard is a researcher within the project
Smash, a joint project of INRIA Sophia Antipolis 
and the University of Provence at Marseilles.

Language Engineering  
Jean-Marie Pierrel (ed.)
Traité IC2 -Série informatique et SI  
Hermès, 2000, 360 pages

This work focuses on stock of developments 
in language engineering in terms of achievements 
and limits. The main tools and necessary formalisms
are presented to process languages on the lexical,
syntactic and semantic levels. A description of current
linguistic resource creation and management tools 
is given. Finally, the main fields of applications 
are detailed—terminology construction, indexing 
and searching textual information, automatic summary,
computer-aided translation, text understanding 
and generation, and human-machine dialogue.

Jean-Marie Pierrel is a researcher within the project
Langue et Dialogue at INRIA Lorraine-Loria 
and Professor at UHP-Nancy I.

Communicating Multimedia Systems 
Walid Dabbous (ed.)
Hermès Science, 2001, 320 pages

This book contains eight chapters presenting 
important contributions on the state of the art 
in communicating multimedia systems.
Communicating multimedia systems are multimedia
applications that involve data transmission over 
the Internet. In most chapters, the network service 
is assumed to be the “best effort” service. 
End to end (transport and application) control 
mechanisms are applied.

Walid Dabbous is a researcher within the project
Planète (INRIA Sophia Antipolis).

Bioprocess Automatic Control
Denis Dochain (ed.)
Jean-Luc Gouzé and Olivier Bernard (chapters 2 and 4)
Hermès Science, 2001, 248 pages

This work presents the stakes involved in bioprocess
automatic control. It quotes important results 
in modeling bioprocesses, the dynamical properties 
of the models, software sensors for online evaluation
of state variables and parameters, control 
and monitoring (including fault detection). 
Many experts featured in this volume contributed
themselves to these various domains.

Jean-Luc Gouzé and Olivier Bernard are researchers
within the project Comore (INRIA Sophia Antipolis).
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The Barth sextic, a surface defined
by an implicit equation. 
Project GALAAD
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A wide-ranging 
recruitment campaign
No less than 300 personnel were hired at INRIA 
in 2001 over all sites. This includes tenured staff hired
through competitive exams (researchers, engineers,
technicians), as well as doctoral candidates, 
expert engineers who assist INRIA teams to work 
on research contracts, and associate engineers. 
“This campaign was a success in terms of the number
and quality of applicants,” says Blaise Aubry, 
Head of Human Resources. 
Nearly one thousand applications reached 
the Institute for the 45 ETA positions offered. 
Foreign applications increased too, which is a good
indication of INRIA’s international status. 
One third of the researchers hired are foreigners,
mostly from Europe. 
A total of 2,600 persons (including 880 permanent
staff) participated in the research programs at the end
of 2001. A similar second recruitment campaign 
(300 positions) was launched as early as November.

A strong increase 
in human 
and financial resources
The increase in INRIA’s resources 
for the period 2000-2003, inscribed 
in the four year contract signed in July 2000
with the government, resulted in 2001 
in an unprecedented recruitment campaign
of 300 persons hired. At the same time,
governmental subsidies went 
up by 6 million euros, or 8.9%, to reach 
73.6 million euros.

The new recruits during 
the December 2001 welcoming seminar.
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Associate engineers: a form 
of training through research
In 2001, INRIA continued an initiative initiated 
in 2000 that offers a first professional experience 
to “associate engineers”. Associate engineers 
are young university or engineering school graduates
who spend one or two years at INRIA to be trained 
in new information and communication technology,
especially in software development, and then go into
industry. This unique initiative seems to be well 
received. In 2001, as in 2000, there were an average
of twenty candidates for each position.
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A rapidly growing budget
In 2001, the Institute’s budget went 
from 88 million euros to 101.2 million euros, 
including government subsidies of 74.9 million euros.
This has been the first sharply increasing budget
since the signing of the four year contract. 
In accordance with the objectives of the four year
contract, INRIA’s self-resources remained stable
(research contracts and development products, 
such as software licenses). In 2001, self-resources
represented 27% of the government subsidies. 
In 2002, the government subsidies should keep 
growing to reach 82.63 million euros, that is to say 
a 10.3% growth.

INRIA personnel  

Headquarter operation

Research units operation

Transversal initiatives

Rhône-Alpes

Lorraine

Rennes

Rocquencourt

Sophia Antipolis

Cooperative initiatives

Distribution of INRIA’s budget

TOTAL 101.17 millions of euros TOTAL 40.43 millions of euros

Distribution of the research units 
operation budgets

265.2

7.5

68.8
39.1

5.8
37.2

48.5

43

91.7

322.1
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According to Bernard Larrouturou, 
Chairman and Managing Director of INRIA,
setting up the new internal information 
system is “one of the essential tasks 
to be undertaken during the 2000-2003 
period”. The new system will eventually
make it possible to optimize the whole 
management of the Institute concerning 
its various departments as well as 
its personnel and research teams.

GIRHAF and VISON, 
two large scale projects
INRIA’s integrated management project called GIRHAF
(Integrated management of human and financial
resources) should increase the efficiency 
of the Institute operation by improving 
the management tools and methods, especially 
by simplifying information circuits. 
The project was initiated in 2000 and is now in a fully
operational phase. 

During 2001, nearly twenty users work groups 
were set up to define the general characteristics 
of the computer solution to be designed, the specific
developments and foreseeable evolutions. This work
was carried out under the supervision of the INRIA
project heads and the Unilog team in charge 
of project assistance. The part concerning human
resources should be operational during 2002 
and the part concerning financial aspects 
at the beginning of 2003. 
Other aspects will be integrated, such as the Institute’s
memory in 2002, and later on, the management 
of the information centers and the definition 

Toward an integrated 
management of the Institute
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of indicators and steering tools. Another large scale
project was launched in 2001, the VISON project
(towards a secure intranet open to mobility). 
The objective is to install a single secure intranet 
for the whole Institute, including research projects,
projects in the classical sense of the word 
and services. The project is intended to provide
access to the intranet to all INRIA personnel from 
all sites or from the outside, either on trips or within 
outside research projects—whose number keeps 
growing—or again in the framework of cooperative 
or networked research initiatives with important 
communication needs. 

Appropriateness studies started in 2001, technical
studies are ongoing and an implementation in 2003 
is envisioned. The steering committees for both
GIRHAF and VISON projects are headed 
by Hervé Mathieu, Deputy Managing Director 
of INRIA.

Outstanding facts
INRIA has joined the CIGREF (Computer club 
for large French companies). This club gathers 
the 110 largest French companies 
and institutions. It is a preferred contact 
for software publishers.

A few outstanding facts 
in the Research Units

● Invitation to tender for the Gigabit network 
in Nancy. 

● Installation of a virtual network for guests 
in most meeting rooms in Rennes. 

● Wireless network experiments 
in Sophia Antipolis.

● Evolution of the system architecture 
in Rocquencourt and Rhône-Alpes. 

● Development and start of a Parc  
management tool in Sophia Antipolis. 

● Design and documentation 
of diagnosis and operation procedures 
for strategic equipment: 
central switch, router, RAID disk bays 
and servers, in Rennes.  
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A PC cluster designed by 
INRIA Rhône-Alpes 
and HP Laboratories Grenoble. 
Project APACHE

Khepera, an experimental mobile micro-robot. 
Project SHARP
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