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INRIA was founded in 1967 (it was then called IRIA).
The Institute is a public establishment of scientific and 
technological character (EPST) placed under the dual authority
of the Ministries of Research and Industry.

3,50 6 research units located in
Aquitaine, Bretagne, Lorraine, Île-de-France, 
Nord-Pas-de-Calais, Provence-Alpes-Côte d’Azur, 
Rhône-Alpes, and in interaction with their region.

a staff of
3,500, including 2,700 scientists

(INRIA and partner organizations)

1,800 persons on INRIA payroll

3 ,124 research project-teams

Budget
1 123 million euros exclusive of tax, including

22% in self-resources



Due to the quality of its research scientists and the excel-
lence of their work, the Institute stands out as a major
contributor to many European and international projects.

In basic research, applied research and technology 
transfer, INRIA intends to participate in a continuous flux
of innovations in the field of ICST. The growing importance
of information technology in all scientific disciplines and 
in most economic activities prompted the Institute to
commit itself to a strategy of research in partnership
with numerous organizations. More than half of the 
124 project-teams of the Institute are joint projects 
with CNRS, the engineering schools, the universities and
other research institutes. The Institute is also working
with the large industrial R&D departments. Research 
in computer science is thus led in close proximity with 
the needs in telecommunications, medicine, biology,
transportation, and so on. 

INRIA, the French National Institute for
Research in Computer Science and Control,
is one of France's main assets in the 
international challenge of information and
communication science and technology.

This strategy of closeness results in a dynamic transfer
activity of research results through software publication
and distribution and the creation of startups supported 
by INRIA's subsidiary -- INRIA-Transfert.

INRIA has contributed to the creation of many companies
during the last twenty years: from the pioneering Simulog
founded in 1984 to Genostar founded in 2004, and 
including Ilog, listed on the Euronext, Nasdaq and Kelkoo.
Around forty such companies are currently active and 
others have been integrated into large industrial groups.

Training and information distribution are part of the
Institute's assignments. The 3,500 INRIA collaborators,
including 2,700 scientists, contribute to these goals with
the desire to share their scientific curiosity, their passion
for research and their knowledge with the world around them.



The President’s
message
Gilles Kahn

Gilles Kahn is a scientist of international renown.
He is a specialist in programming environments
and computer proof environments. His training
and career led him from the École polytechnique
(X64) to INRIA, which he joined in 1977,
with various stays at Stanford University,
USA (1968-1971), the University of Edinburgh,
UK (1975-1976), the Isaac Newton Institute,
Cambridge, UK (1995).
At INRIA, Gilles Kahn participated in the creation
of the Sophia Antipolis research unit before 
joining the Institute general management.
He became INRIA's Scientific Director in 1993.
Gilles Kahn was appointed Chairman of the
Institute's Board of Directors in May 2004.
Gilles Kahn is a member of the Academy of
Sciences, of the Academy of Technology and the
Academia Europea. He also belongs to many 
scientific boards of companies and research
organizations (Onera, BRGM, CNES, EDF, Ilog, etc.)
in France and abroad.
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application files for research positions at INRIA. The Institute is
evolving towards more decentralization and more responsibility
exerted closer to the research teams, for a more competent and
reactive administrative, technical and organizational support.

What is in store for us in the upcoming years?
The pace of scientific and technological evolution in Information
and Communication Science and Technology shows no sign of
slackening. Industry has picked up from the start of century 
crisis, renewed and quietened down. There are signs that 
company creation is also reviving-good news for an Institute that
has been active in this area for twenty years. ICST is a crucial
part of most new scientific and technological developments 
and INRIA must adapt to the growth in needs for knowledge,
expertise and experimentation in this field, while preserving the
essential values that form the basis of its action.

The year 2004 began with the examination of the results of 
the previous contract period (2000-2003) by a very high level
international evaluation committee. The positive and constructive
conclusions drawn by this committee form the basis for the 
definition of a new contract with the Government. Fortified by this
evaluation, INRIA worked hard in 2004 and the present annual
report is proof of a sustained scientific production, the creation of
new projects, and the progress of FUTURS with our university
partners in Bordeaux, Lille and Saclay. The subdivision of INRIA
activity into themes has been entirely revised and now highlights
the strategic interest of the Institute in life sciences and 
the health sector. INRIA reinforced its Scientific Management 
with the arrival of a new vice President for Research, Professor 
Jean Vuillemin and the setting-up of four working groups for
prospective and analysis that involve over forty INRIA scientists.

The efficiency of research organization is one of the topics that
was discussed on the national level and INRIA deems it be of
paramount importance. The implementation of a computerized
management system required much mobilization on the part of
INRIA staff. The decision to deploy the system at the beginning of
2005 was made irrevocably. Owing to the collective efforts
expended for such a complex transition, the Institute will be in a
better position to face the changes in research organization that
we can see dawning on the horizon in France and in Europe.
Various items were reinforced, among which organization of 
computer resources, training of INRIA personnel, support to 
software development, communication on INRIA research work,
and support to research projects in terms of contractual 
relations. A reform of the Institute's statutory decree that had
been in the works for a long time is about to be adopted: we will
thus now be able to spend more time studying the best 



INRIA:
a strategy 

of excellence
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OUTLOOK

Information and communication science and technology
(ICST) is transforming society. It enters multiple 
areas of daily life, industry and services. Computer
systems are embedded into common devices-TV 
sets, telephones, cars, supermarket shelves and 
so on. These devices communicate with each other
via networks and have long been contributing to
industrial efficiency. Digital advances in all fields are
accompanied with growing needs in computation,
algorithms and software intelligence.

For INRIA, research is not limited to the development
of information technology products. It must contribute
to economic development in all the sectors that 
need it. 

FROM THE IDEA08
TO THE APPLICATION:
a wealth of scientific productions

Evolution, 
fractals and design
Project-team COMPLEX



BETWEEN
research and innovation

Design and master 
the future network infrastructures 
and communication services platforms

Develop
multimedia data 
and multimedia information processing

Guarantee 
the reliability and security of software
intensive systems

Couple
models and data to simulate 
and control complex systems

Combine 
simulation, visualization and interaction

Model
the living structures and mechanisms

Fully integrate 
ICST into medical technology

7
priority
scientific challenges

SIX RESEARCH26
UNITS,
regional competence centers 
in the field of ICST

THE MEANS34
FOR GROWTH

INRIA and its partners must thus propose innovation
incentives for industry, services and administration.
Research in information technology contributes to 
a more transparent world in which information is 
available, intelligible and accessible. Research makes
the realization of new projects and services easier 
via modeling, simulation and visualization. It also 
participates in progress in medical technology, makes 
complex systems secure, contributes to progress in
environment protection, the understanding of natural
phenomena and quality of life.

Thus the development of ICST and its contribution to
advances in science is leading INRIA into a dynamics
of development of growth at the service of economy
and society. This approach delineated into seven 
priority challenges in the Institute's strategic plan
guides the work of INRIA.
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INRIA's research work is in the context of a dual international perspec-
tive. The teams are invited to increase exchanges and partnerships with
foreign departments. In parallel, each research project-team is evaluated
by a committee that calls upon the best international research scientists
in each speciality. The Institute as a whole regularly presents its work 
to an external evaluation committee called the Visiting Committee,
composed of external French and foreign scientists of note. The last such
evaluation took place in March 2004.

This international strategy is one of the Institute's priorities. The objec-
tive is to maintain INRIA at the highest level of excellence. This is the
reason why the Institute kept investing much in this area in 2004. This
approach has several development directions: reinforcing the attractive-
ness of the Institute and augmenting its capacity to welcome and recruit
the best foreign graduates and scientists, developing partnerships with
the most dynamic academic and industrial departments worldwide.

INRIA implements this strategy in the framework of geographical prior-
ities. The Institute maintains a strong commitment to the development
of the European research area. INRIA is one of the major actors of the
6th Framework Program (FP). In 2004, the Institute was partner to more
than forty European research initiatives. INRIA is also a founding mem-
ber of ERCIM, the European Research Consortium for Informatics and
Mathematics, a one of its kind organization in Europe that regroups
research organizations in the field of ICST from eighteen European
countries. INRIA has been and is still participating in several work
groups initiated by the Europe mission of the Ministry in charge of
Research in the framework of the preparation of the 7th FP.

The second priority of INRIA is to reinforce partnerships with research
departments in the United States. The United States is the most dynamic
country in ICST research. Forty percent of the projects work in partner-
ship with American teams, in the framework of the “associate teams”
program. In this context, INRIA favors nine major centers, for example
at Urbana Champaign and MIT (to welcome interns and for collabora-
tions). Finally, the Institute intends to strengthen its collaborations with
Asia, which will be a new geographical priority in the years to come. The
objective of the Institute is to bolster personnel exchanges between
France and Asia in view of creating strong human and scientific ties
between INRIA researchers and Asian scientists. INRIA is thus involved
in several joint research ventures, such the LIAMA in China and the
Hong Kong Center for financial engineering.
The Institute is also a driving force in the development of multilateral
research programs with Brazil, Chile, Mexico and various African coun-
tries (project SARIMA).

INTERNATIONAL
OUTLOOK

Sharing competence with African
research in applied mathematics
Several INRIA teams are working in close collaboration with African
researchers in applied mathematics, especially the project-team MERE
on the modeling of systems in connection with water. INRIA got
involved with these teams in project SARIMA (support to research
activities in computer science and mathematics in Africa) which pro-
poses to develop a balanced cooperation model between research
teams in the North and the South. The main objective is to identify
and reinforce competence centers in applied mathematics cooperat-
ing within a network structure. Seven teams were selected to start
with as network nodes (five teams from French-speaking sub-Saharan
countries, one Tunisian team and one Lebanese team). The project 
is supported by the French Ministry of Foreign Affairs and will be
operated in the North by the GIS SARIMA (scientific interest group),
composed of INRIA, CIMPA and the universities of Nice-Sophia
Antipolis, Metz and Rennes I. In 2004, SARIMA entered its operational
phase: INRIA will manage 915,000 euros over a period of three years
to fund bilateral research projects, researchers exchanges, as well as
visits of graduate students, doctoral candidates and post-docs in
expert teams in the North and in the South.

Members of the LIAMA
scientific committee 



Associate teams around the world
The “Associate teams Program” was launched by INRIA in 2001. Its purpose is to reinforce
synergies between an INRIA team and a foreign team. By bringing in significant funds for
mobility, the program makes it possible to develop collaborations initiated by the research
scientists and to strengthen scientific cooperation around a promising project. In 2004,
twenty-six teams were able to develop exchanges, meetings, bilateral seminars and partici-
pation in international conferences.
This recent program is being constantly improved. One-and three-year evaluations make it
possible to measure its impact on research. In December 2004, the evaluation committee thus
evaluated the eight teams who benefitted from this support for three years.
For example, since 2002 the EPIDAURE team has been working in partnership with the LONI,
a member of the UCLA School of Medicine, to put together an atlas of the numerous brain
images resulting from the explosion of brain imaging techniques. EPIDAURE specializes in the
design of analysis tools for this type of images and thus shares its expertise with a depart-
ment with experience in the understanding of brain functions. The Sophia Antipolis team thus
had access to a unique computer platform with immediate onsite help, and was able to share
the work with other international researchers.
Similarly, the Dutch researchers of CWI integrated their experience with the PROTHEO team
of INRIA Lorraine in the field of symbolic systems. There is now a strong synergy between 
the two groups and the quality of the software written after this cooperation underlines the
driving role of this program.
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International outlook

A reinforced presence
in China
The development of special, durable rela-
tions between French and Chinese research
scientists in the field of ICST is one of
INRIA's priorities. In 1997, the Institute 
created the Sino-French Laboratory in
Computer Science, Automation and Applied
Mathematics (LIAMA) with the Chinese
Academy of Sciences (CAS). LIAMA kept
growing in 2004 following the dynamism of
the Chinese economy that is increasingly in
demand of innovations in the field of ICST.
The department boasts around thirty
Chinese and French research scientists on
research themes at the interface between
ICST and environmental problems (plant
growth simulation and visualization,
remote image processing and interpreta-
tion, fluid mechanics) and on the promotion
of free scientific software (Scilab).
METALAU, an INRIA team, has associated
itself with LIAMA for the Greenlab project
whose goal is to develop a dynamical
model of plant growth. In October 2004, a
new agreement was signed that reasserted
LIAMA's ambitions and welcomed two new
partners, BRGM (French Research Institute
for Geosciences) and INRA (National
Institute for Research in Agronomy). Both
organizations are joining CNRS (French
National Center for Scientific Research) and
CIRAD (French Agricultural Research centre
for International Development) within
LIAMA. The department is hosted by the
Institute of Automation of the Chinese
Academy of Sciences (CASIA) in Beijing.

25 in Europe (15%)

23 in Asia (9%)

21 in Africa (3%)

24 in Americas (73%)

Geographical repartition
Associate teams by zone
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From the idea 
to the application:
a wealth of scientific outputs

Haptic feedback 
on virtual workbench 
Project-team I3D, 
project RNTL Geobench

2,600 scientific publications, 25 international conferences, 4,360 attendees including

3,200 from abroad, 11,500 hours of teaching, 950 doctoral candidates, 

150 postdocs, 300 trainees



Research at INRIA is organized into small teams
--the project-teams -- that are created to work 
on precise themes and whose advances are 
regularly evaluated. INRIA also includes other
research teams, which are not yet acknowledged
as project-teams. This organizational choice
turns out to be very productive in the field of 
ITCS where the pace of innovation is very quick.
The visible part of INRIA research consists 
in softwares, experiments, partnerships and
publications.
Here are a few examples that show this work of
turning ideas into applications carried out by
INRIA researchers in 2004.

3 software packages
The development and production of application soft-
ware, validation tools, computational tools and so on,
give a measure of the variety of INRIA research. More
than 150 such tools can be found on the www.inria.fr
site. The Institute has adopted a development strategy
that emphasizes the widest possible dissemination into
the academic and industrial worlds. Thus, many INRIA
software packages contributed to the development of
international standards that are now recognized, such
as OLSR in the field of ad hoc mobile networks for
instance.
Part of this software is made available to all, primarily
to researchers, as open source. Other software is 
marketed by INRIA in partnership with industry and 
integrated into various products.

SPREAD: objects that communicate
SPREAD (Spatial Programming Environment for Ambient computing
Design) is a software package developed by the ACES team. The 
purpose of SPREAD is to simplify the development of applications in
the area of ubiquitous computing. In April 2004, in the framework of
the Senate's international meeting on prospective on “21st century
transportations”, the team presented Ubi-Bus, a system based on
Spread to help vision impaired or low mobility persons use public 
transports. Ubi-Bus makes it possible for users to ask for a bus to stop
from a simple telephone or a PDA.

3D object manipulation 
with force feedback
Project-team SIAMES

A wealth of scientific outputs
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A WEALTH
OF SCIENTIFIC OUTPUTS



DIET: networked scientific computing
DIET (Distributed Interactive Engineering Toolbox) is a toolbox for
remote computing over the Internet on a network of computers (grid
computing). The toolbox was developed by project-team GRAAL in
order to implement and validate the algorithms created by the research
scientists. DIET makes it possible to deploy computing applications
requiring significant resources, and thus numerous machines, such as
3D simulations, bioinformatics, and scientific computing. DIET defines
the user side of things: a web page dedicated to the application where
parameters can be entered. DIET then chooses the machine that will
perform the fastest computation through a network of computers. DIET
offers decisive advantages compared to existing tools in the field, in
particular the ability to manage an unlimited number of remote 
computers and users. DIET makes it possible to modify the scheduling
depending on the application. The toolbox has been available since
September 2004. It was presented at the Super Grid Computing 
meeting in the United States in November 2004 and was well received
by the scientific community.
Today, GRAAL researchers intend to endow DIET with new functionali-
ties, in particular the possibility to leave the data on the client machine
in such a way that the application may change computers freely.
http://graal.ens-lyon.fr/DIET/

3 cooperative research initiatives
Cooperative research initiatives (ARC) were created by
INRIA in order to focus the competence of several
research projects and partner departments on a 
concrete, still prospective but well identified challenge.
ARCs are evaluated every two years.

DOCKING: a new tool for biologists
Docking is the name given to the pairing up of two molecules: a key 
and a lock that correspond to an intercellular communication. This is an
important issue for biologists. The more proteins are discovered by
genome decryption, the better scientists would like to know them, in
particular to identify their pairing potential and its effects. The scale of
the phenomenon makes it however extremely hard to observe. The
Docking ARC was thus set up in 2002 by INRIA teams-GÉOMETRICA,
ÉVASION and ISA-to develop molecular docking visualization and
analysis tools in partnership with the “Membrane assembly dynamics”
team of CNRS.
At the end of 2004, the Docking ARC published software that makes 
it possible for biologists to visualize and analyze molecule dockings.
Candidate molecules are sifted through a series of screens so that 
couples that have an actual chance of pairing up due to their shape can
be identified. The contacts and deformations that occur during the 
phenomenon are then simulated. The tool allows researchers to interact
with the docking phenomenon during the simulation.

The application makes extensive use of the new programming 
abstractions proposed by Spread, whose characteristics depend on the
location in space and allow for spontaneous information exchange
between physical entities (for example, the bus, the bus stop and the
user). Ubi-bus runs on a wireless peer-to-peer architecture in which
each object hosts a copy of the system and the necessary components.
The application may spawn many others in which city objects could
exchange information with users.
Spread was registered by INRIA at the Software Protection Agency 
in March 2003.

MPFR: the same round-off on any computer
The MPFR library was developed by research scientists of Loria and
INRIA Lorraine. MPFR is a set of software tools designed to perform
floating point operations up to an arbitrary precision with exact round-
off. In a floating point operation, for example 1 divided by 3, the result
cannot be represented exactly therefore a choice must be made between
0.33334 and 0.33333. The round-off choice is critical for certain 
applications that require high precision. It sometimes depends however
on the type of computer that is performing the calculations. Now, the
execution of any computer program relies on computations: precision
and portability are important issues in computing. MPFR proposes a
solution that sets the exactitude of the round-off for all computations
and all machines. The library is inspired by the IEEE-754 standard, that
had already settled the matter for other types of computations, the 
so-called double precision computations. MPFR is now available as free
software under the GNU LGPL license. It can be used by anyone and 
be integrated into commercial software. This is why many software
developers have adopted MPFR for different applications: critical 
computations, estimate of the numerical stability of an algorithm,
computation with correct round-off of such mathematical functions as
the sine, exponential and logarithm, which are not standardized in 
IEEE-754. The latter application was the reason for integrating MPFR
into the GNU Fortran compiler in July 2004, a significant benefit for
many numerics experts since most numerical code is written in Fortran.
www.mpfr.org

Modeling contacts 
between two infected proteins 
ARC DOCKING - Project-team GÉOMETRICA



Modeling temperature 
diffusion in tissues 

ARC HEADEXP - Project-team CAIMAN

HEADEXP: validating the harmlessness 
of cell phone equipment
In 2003 and 2004, several INRIA teams made up an ARC called
Headexp to study the impact of electromagnetic radiation from mobile
phones on user head tissues. The initiative resulted in the development
of a computer simulation tool based on wave propagation numerical
methods operating on realistic geometrical models of head tissues,
more relevant than the simple preexisting ones. This simulation tool
allows to accurately take into account the heterogeneity of human head
tissues. This research involved skills in modeling and simulation of elec-
tromagnetic wave propagation (CAIMAN and ONDES project-teams),
medical imaging (ÉPIDAURE project-team and the image processing
and interpretation group of ENST in Paris), automatic mesh generation
(GAMMA and GÉOMETRICA project-teams) and neurosciences
(ODYSSÉE project-team). The France Telecom R&D teams specialized in
biological effects of electromagnetic wave radiation and in antenna
design were associated to the work, as well as a researcher from the
National Institute of Industrial Environment and Risks.

DYNAS: modeling for the protection 
of the environment
Dynas was launched in 2004 by project-team ESTIME of INRIA, the
CEMAGREF and its DEAN research unit, the CERMICS (applied mathe-
matics) and CEREVE (environment) departments of the École nationale
des ponts et chaussées, and the Fluid Mechanics Institute of Strasbourg
(IMFS).
The goal of this initiative is to apply modeling techniques to water 
flows in porous media, especially along slopes. The applications of such
research are important in the fields of hydrology, hence in environment.
The objective of the teams is to develop simulation and computational
tools for various phenomena such as terrain saturation, flux propagation,
and so on.
A first workshop was held at INRIA Rocquencourt in December 2004.
The outcome of the initiative is in two years.
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A wealth of scientific outputs

3 experimentations
Experimentation is a crucial stage, the first concrete
manifestation of research work. It is needed to adapt
and validate systems implemented in actual technical
environments. Experimentation is the first step toward
innovation.

PERF-RV: innovating more simply 
with virtual reality
Around twenty academic and industrial departments, including INRIA
teams in Rennes and Rocquencourt have explored numerous aspects
linked to the development of a complete virtual reality platform, in order
to foster and simplify innovation. Such a platform makes it possible to
model a virtual world, visualize it in 3D and interact with in real time.
Project PERF-RV launched by INRIA in 2001 in the framework of the
National Network for Research and Technological Innovation in
Software Technology, resulted in significant scientific and technological
advances. The research and development phase ended in October 2004
with the presentation of an experimentation of this “future engineering
and design department” at the CEA of Fontenay-aux-Roses. The results
of PERF-RV can be seen in various virtual reality platforms installed in
particular at PSA, CEA and INRIA. These results are of interest to many
companies, including Dassault Systèmes, Virtools and so on. INRIA
research scientists are pursuing the development in order to integrate
new advances and construct a digital simulation platform dedicated to
design.

TangiMap: 3D navigation
interface for a PDA
Project-team IPARLA



DIATELIC: expert systems simplify 
diabetic patients follow-up
Peritoneal dialysis has less constraints than traditional dialysis. It can be
used to treat chronic renal insufficiency patients at home, which 
concerns more than 2,500 patients in France and around 120,000
worldwide. Patients are equipped with an intraperitoneal catheter and
are able to perform the necessary dialyses themselves. Loria has been
working for a few years in partnership with the Lorraine Association of
Renal Insufficiency Patients (ALTIR) and Nancy teaching hospital, to
improve the follow-up of such patients using expert systems. In 2004,
this collaboration resulted in the general implementation of the Diatelic
system for all concerned patients, that is to say one hundred persons in
the area of Nancy, Vittel and Verdun. With Diatelic, patients and their
relatives regularly enter various parameters that concern them on a
computer. The system analyzes the data and automatically warns 
the doctor in case of problem. Monitoring is constant in spite of the 
distance. The system was experimented on for two years in order to 
validate its reliability before being brought up to scale. The team is now
involved in project DEPIC that will directly gather the information from
a sensor located on the catheter, in order to diagnose infection risks
before the appearance of clinical signs and complications. The new 
system will be experimented on in 2005.

CYCAB: the car of the future 
for protected neighborhoods
From June 3 to June 13, 2004, automated vehicles drove through
Antibes amidst pedestrians and two-wheelers, transporting people who
wished to be transported. This world first experiment was intended to
demonstrate the benefits of new types of vehicles-automatic,
economical, non polluting and totally silent-in a protected urban area
with which they communicate.
The operational implementation of these future vehicles is based on
complex research carried out by fifteen European partners in the frame-
work of the 5th FP (Framework Program for Technological Research and
Development), a research coordinated by INRIA. The vehicles talk to the
urban environment via an array of sensors, image processing software
and other communication technology developed by different INRIA
teams and by numerous foreign academic and industrial and 
engineering and design departments. In particular, the IMARA team
applied its work in the field of the “automated road” and the VISA
development initiative put an experimentation platform at the disposal
of research scientists in order to validate research on such future 
vehicles. Other experiments were conducted in parallel in Bayonne,
Coimbra and Rotterdam.

ParkShuttle at Antibes 
Driverless shuttle transport 

developed by the Frog company

MICCAI 2004 in Saint-Malo



12•13

Handbook of Numerical Analysis 
Volume XII: Computational Models for the Human Body
Nicholas Ayache Ed.
Elsevier North-Holland, 2004. 676 pages 
ISBN: 0-444-51566-6 
The modeling of the human body and its algorithmic representations
are assuming increasing importance in medical applications, in 
particular to realistically model certain functions on the computer.
Such models can be used to better predict certain pathologies and
better guide therapeutic strategies. This book describes concrete
examples of such models covering a wide spectrum of methods and
applications. The mathematical modeling of associated physical 
phenomena is presented and examples of numerical simulations for
several organs and systems are given.
Nicholas Ayache is the scientific head of project-team ÉPIDAURE
(INRIA Sophia Antipolis).

Interactive Theorem Proving and Program Development:
Coq'Art: the Calculus of Inductive Constructions
Yves Bertot and Pierre Castéran
Springer, 2004 
This book proposes a practical introduction to the development 
of certified proofs and programs using Coq. Coq is a proving aid tool,
a system that manipulates formal mathematical proofs. Coq is based
on a logical formalism called the Calculus of Inductive Constructions.
The book includes a series of examples and exercises that make it 
a must have for researchers, students and engineers interested in 
formal proof, and the development of zero defects software.
Yves Bertot is a research scientist of project-team LEMME
(INRIA Sophia Antipolis).
Pierre Castéran is a research scientist of the project-team SIGNES
(INRIA Futurs).

Computer arithmetics and computations
IC2 Treatise, Computing and Information Systems series
Jean-Claude Bajard and Jean-Michel Muller 
Hermès-Lavoisier, ISBN: 2-7462-0861-X, May 2004, 226 pages.
This book presents the current state of the art in computer 
arithmetics. It then presents the algorithms used to perform 
such operations as additions and multiplications (the basis of 
numerical computing), as well as their hardware implementation.
The book next considers the computation of elementary functions
(sine, logarithm, etc.). Several hardware or software solutions are 
proposed to enlarge machine computation capabilities. The book 
also describes the main algorithms in multiprecision libraries 
that are sometimes needed because the precision supplied by
processors is insufficient for certain computations. The book closes
on the study of arithmetic operators on finite fields that are crucial
for encoding and cryptography.
Jean-Michel Muller is the scientific head of project-team ARENAIRE
(INRIA Rhône-Alpes). 
Jean-Claude Bajard is Professor at the Computer Science Department
of Montpellier, LIRMM.

A few publications

A wealth of scientific outputs

3 events
Scientific events are one of the first main knowledge 
dissemination mode. INRIA organized 25 international
conferences in 2004, which have gathered 4,360 
attendees including 3,200 from many countries.

EUROGRAPHICS
INRIA Rhône-Alpes organized and hosted the 25th Eurographics confer-
ence, the most important European conference on computer graphics and
virtual reality. The conference was held from August 30 to September 3,
2004, in Grenoble. More than 500 scientists, industry representatives and
users presented their scientific and technological innovations applied to
digital leisure, multimedia application and scientific visualization. Claude
Puech was awarded the 1st  "Eurographics Distinguished Career Award"
for his fundamental contributions in computer graphics on the occasion of
the conference.

SIGMOD/PODS
For the first time, the prestigious SIGMOD/PODS international 
conference on databases was held in France on June 13-18, 2004.
The conference was organized by INRIA and the ACM (Association for
Computing Machinery) with more than 500 attendees from research
and industry, on topics concerning security, embedded or multimedia
data management, and so on. On this occasion, the “SIGMOD Test of
Time” prize that distinguishes the ten year old publication with the most
impact since then, was awarded to Serge Abiteboul (INRIA), Sophie
Cluet (INRIA), Michel Scholl (CNAM and INRIA) and Vassilis
Christophides (ICS-Forth, Greece) for their article "From Structured
Documents to Novel Query Facilities" at SIGMOD 94

MICCAI 2004
IRISA (INRIA, CNRS, University of Rennes I and INSA) organized MICCAI
2004, the international conference of reference in the field of medical
image processing, computer aided surgery and medical robotics. The 
conference was held in Saint-Malo and Rennes on September 26-30.
It was an occasion to gather together the new specialists that combine
medicine, mathematics, robotics and computer science and to take stock
of the considerable advances achieved every year in these fields.



The French research community has decided to set up an exper-
imental grid consisting of 5,000 processors connected via high
speed networks. This equipment represents an up to now
unique instrument to study grid computing. INRIA is strongly
involved in the operation, called GRID'5000, which is funded by
the Ministry of Research with INRIA, CNRS, Renater and various
regional and departmental councils. Several universities are
also associated with the project.

Computing grids meet a double challenge:
■ an increasing need in resources (computation, storage and

communication) for various applications in medicine, clima-
tology, imaging, high energy physics, geophysics, engineering
and so forth, and 

■ the need to share data, programs and resources beyond 
geographical and administrative borders for members of 
virtual communities.

Tomorrow, grids will offer a very wide spectrum of new services
over the Internet. They however demand an adaptation of 
the whole of software tools to their distributed architecture:
network protocols, operating systems, grid middleware, execu-
table supports, programming environments and applications.
Many research team as involved in these themes, especially at
INRIA. With GRID'5000, they will be able to test their develop-
ments and demonstrate the stability, security, accessibility and
performance of computing grids.

Project-team GRAND LARGE of INRIA Futurs steers the whole
project and develops high performance, fault tolerant middle-
ware. The goal of DOLPHIN is to model and solve in parallel
large scale combinatorial problems. RUNTIME develops execu-
tion supports intended to ease the use of high performance
components. In Rennes, PARIS developed a software component
model based on the CORBA standard by integrating parallel
applications. The team is also working on large scale data stor-
age. SAGE studies the “gridification” of scientific computing
applications. At INRIA Rhône-Alpes, GRAAL develops middle-
ware for grid application deployment. MESCAL works on scaling
properties of middleware. MOAIS proposes programming 
models and load balancing techniques. RESO is interested in
network performance and control and is looking for the
changes to be made to the TCP/IP protocol architecture of the
Internet to adapt it to very high speeds. At Rocquencourt,
REGAL studies the problems linked to the dynamic character of
grid environments and peer to peer systems. At Sophia
Antipolis, OASIS works on a Java programming environment
called Proactive that encourages computation portability and
mobility. CAIMAN and SMASH propose algorithms for parallel,
distributed resolution of partial differential equations.
SCALAPPLIX (Futurs), ALGORILLE (Lorraine),SYMBIOSE (Rennes),
COPRIN, ÉPIDAURE (Sophia Antipolis) also work in relation with
project GRID'5000.

GRID'5000 will be deployed on eight sites in France, including
seven INRIA sites: Bordeaux, Lille and Orsay (INRIA Futurs),
INRIA Rennes, Grenoble and Lyon (INRIA Rhône-Alpes), and
INRIA Sophia Antipolis. The eighth site will be hosted in
Toulouse by a team of the ENSEEIHT. Each site will feature high
performance parallel computers composed of PC clusters. The
sites will be interconnected via the Renater network. Close to
one thousand processors were already deployed at the end of
2004.

GRID’5000
5,000 networked processors in INRIA's and
its partners research units, for a one-of 
its-kind experimental computational tool
worldwide.

GRID’5000: PC clusters 
at Irisa-INRIA Rennes 
and INRIA Rhône-Alpes



Training through research is at the heart of INRIA. It is on the one hand,
one of the Institute's missions, which it carries out in partnership with
the universities and engineering schools. On the other hand, the work
of doctoral candidates and postdocs is an often significant contribution
to the research carried out within INRIA project-teams. To open up 
the world of research and share its passion for ICST, INRIA welcomes
more than 1,500 students of all levels from the B.A. to postdocs, for 
durations of a few weeks up to three years.
The Institute signed agreements with many graduate programs to wel-
come doctoral candidates who come prepare their Ph.D. for an average
period of three years. INRIA integrates these students within its project-
teams, which presents a double advantage. Doctoral candidates work 
in internationally recognized teams and benefit from a high level 
scientific support. At the same time, their doctoral work contributes to
advances in research. INRIA had 950 doctoral candidates in 2004, a
15% increase over 2003, which confirms the 10% growth between
2002 and 2003 and demonstrates the Institute's attractiveness. Close
to one third of them came from abroad, in particular from North Africa
and Asia, but also from the Americas and Europe.
The doctoral candidates who prepared their Ph.D. at the Institute are
encouraged to acquire a postdoctoral experience in other research 
projects in France or abroad.
INRIA also welcomes postdocs, with a selection based on criteria 
of scientific experience and mobility. Thus, postdoc stays are partly
financed by the government, European projects and the Institute's own
resources. In 2004, 150 postdocs, including a significant part of foreign
researchers, were working within INRIA's project-teams.

STUDENTS
AND RESEARCH SCIENTISTS:
shared progress

Prizes, appointments
Philippe Flajolet (1), senior research scientist
of project-team ALGO, was awarded the CNRS 
silver medal. This medal singles out nationally and
internationally recognized research scientists for
the originality, quality and importance of their
work.

The doctoral thesis prize of the SPECIF (Society 
of Computer Science Academics and Researchers
in France) was awarded to Sid-Ahmed
Berrani (2), who prepared his thesis in project-
team TEXMEX in the framework of an agreement
between IRISA and Thomson (Rennes Thomson
Research Center). The thesis is entitled
“Approximative search for nearest neighbors with
probabilistic precision control: application to
image search by contents” (Doctorate of the
University of Rennes I, February 2004)

David Cohen-Steiner received a thesis prize
from the French École polytechnique. His thesis,
prepared under the direction of Jean-Daniel
Boissonnat, project-team GEOMETRICA is entitled:
“A few surface discretization problems”.

Véronique Cortier (3), a CNRS research 
scientist working in project-team CASSIS (Loria)
received “Le Monde de la Recherche” prize for her
doctoral thesis “Automatic verification of crypto-
graphic protocols”. This work carried out within
project-team SECSI (INRIA Futurs) had received
the 2003 SPECIF thesis prize.

Eric Filiol (4), a research scientist of the project-
team CODES specializing in symmetrical cryptology
received the “higher education” Roberval 2004
prize for his monograph on Computer viruses 
published by Springer. 

Clément Forest (5), a former doctoral candi-
date of EPIDAURE, is the laureate of “Le Monde de
la Recherche” prize (Ph.D. jointly under N. Ayache
and H. Delinguette). The thesis was defended at
the École polytechnique last year. It concerned the
simulation of laparoscopic surgery, more precisely
original models of interaction between a surgical
instrument and a deformable organ model.
Clément Forest also received the best demonstra-
tion prize during the “Medical Simulation 2004”
international symposium held in Boston on June
17-18, 2004.

Liliana Ibanescu (6), of project-team PROTHÉO,
received one of the five thesis prizes of INPL for
her thesis “Rule programming and strategies for
the automatic generation of polycyclic hydrocarbons
combustion mechanisms” defended in 2003.

Mathieu Turuani (7) is one of the four
prizewinners of the thesis prize of the French
Association of Fundamental Computer Science for
his thesis entitled “Cryptographic protocol securi-
ty, decidability and complexity”, prepared under
Michael Rusinowitch of project-team CASSIS.
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TRANSMITTING, SHARING
knowledge and research advances

INRIA is the owner of a unique capital of experience and knowledge 
in ICST through its teams. The Institute has set up an organization that
fosters the transmission and sharing of this capital for very wide audi-
ences. The multiple objectives that guide communication at INRIA are to
inform partners on research advances, explain ICST and its challenges
to the general public, participate in student training and raise aware-
ness among youth and develop a liking for science. INRIA has built
bridges between its research scientists and its audiences, in order to 
collect stories and facts, identify the researchers who can answer such
and such request, and to give a great many presentations adapted to
different levels of pedagogy. In fact, many audiences are interested in
ICST.
INRIA publishes INédit, a journal aimed at its research partners,
and Bleu INRIA, a newsletter for elected representatives and public 
decision makers.
In 2004, INRIA formed a collection of multimedia scientific presenta-
tions for students and researchers wishing to improve their knowledge
of ICST. In parallel, the Institute is actively involved in the Science Fair
and reaches out to a very young audience on this occasion. In October
2004, INRIA launched a scientific popularization website, called
Interstices. The site proposes a “discovery of the universe of ICST”
and is aimed at a wide audience interested in science. The site features
scientists portraits, thematic files, a history of discoveries, a presentation
of ongoing research, and very pedagogical explanations of complex
phenomena.

Showing research
INRIA wants to show the general public how its research may result 
in surprising applications. A domestic network called Mirror Space by
project-team IN SITU of INRIA Futurs was presented at the Beaubourg
museum for the Interactive Design Exhibit and at the Cité des Sciences
(see article in the second part of this document). A demonstration of the
“city of the future” drew much attention at the Senate by showing how
vehicles could establish a dialog with urban fixtures.

Giving a taste for ICST
Youth is a priviledged audience for INRIA. The Institute develops a very
diversified communication strategy to get them interested, give them a
taste for science and incite them to contribute to research. This
approach supported and encouraged by INRIA takes the form of numer-
ous initiatives in the research units. In 2004, INRIA participated in the
5th show on mathematical games and culture that was held in Paris on
June 3-6. Two INRIA units, Futurs and Rocquencourt, were present on
the mathematical jobs stand. Andreas Enge of project-team TANC gave
a talk on the use of mathematics in research work.

INRIA Rhône-Alpes participated in the “Taste for Science” event 
organized on November 15-17 by the CCSTI-Grenoble. This seminar on
education-research-business pedagogical practice is intended to make
better known the regional initiatives aiming at restoring the taste for
science among youth. INRIA Rhône-Alpes was the sponsor of this 
first event. The research unit conducted one session of the seminar and 
participated in the filming of a presentation of scientific careers.
In October and November, INRIA organized a series of talks at the Cité
des Sciences, under the direction of Gilles Dowek, Professor at the École
polytechnique and scientific head of project-team LOGICAL.
Finally, INRIA Rocquencourt signed a partnership agreement with 
the Versailles local education authority to develop joint initiatives 
concerning mathematics in particular.
INRIA is preparing a program to intensify such initiatives in 2005,
in collaboration with various partners, research scientists, universities,
CNRS, and so on.



INRIA became a member of the Sudoc, the network
of French university libraries, to gather the catalogs
of its information centers into a common base.
This base will include more that 5.4 million 
notices available in 948 libraries. It will make it
possible to put richer information at the disposal
of researchers while augmenting the visibility of
its document stock.

INRIA is committed to the “open archive initiative”
since it signed the Berlin declaration* on “free
access to knowledge in exact sciences, life sciences,
human and social sciences” on July 25, 2004.
The Institute is simultaneously preparing to set 
up its own open archives in partnership with 
the CCSD, the Center for Direct Scientific
Communication of CNRS in Lyon.
The publication of scientific works is at the heart of
this movement. Traditional publication is through
scientific journals that evaluate and publish 
articles, often with important delays. Since a few
years ago, research scientists have gotten used 
to posting their publication projects directly on a
web server in order to put them at the disposal 
of the scientific community rapidly and free of
charge. Thus was born the “open archives 
initiative”. Archive servers were set up such as
ArXiv in the field of physics in the United States.
Search engines were created to facilitate access to
the archives.
It is essential for INRIA, whose objective is to 
circulate its research work as widely as possible,
to set up a server that guarantees the permanence
of this approach and visibility of publications. By
signing a framework agreement with CNRS, INRIA
will constitute a pool of its scientific production,
based on a self-archiving approach on the part 
of research scientists. The latter will be able to
publish all their work on the server, including
research reports and article projects. INRIA is the
second French research organization with CNRS to
establish “open archives”.
[*] http://www.zim.mpg.de/openaccess-berlin/berlin
declaration.html

INRIA prepares 
its “Open Archives” 
with CNRS
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Speech2Graphite: 
lip-reading learning aid tool 

for young deaf persons
Project-teams ISA and PAROLE

(in collaboration with the DATHA association)

A wealth of scientific outputs



A fruitful dialog
between
research and innovation

750 ongoing research contracts, including 230 research contracts signed in 2004,

175 active patents, 120 freely available or marketed software packages, 

80 technology companies, including 7 created in 2004

Real time 
augmented reality
Project-team LAGADIC



Distributed fluid simulation on PC
cluster with FlowVR 
Project-team APACHE

A fruitful dialog

INRIA develops its research in close proximity
with industry and services that make extensive
use of ICST in such way that its work contributes
as much as possible to the new systems and
products that are put at the disposal of the public.
In each of its research units, INRIA has a team
specializing in industrial transfer to help
research scientists develop such partnerships.
This activity translates into a permanent dialog
with business under various forms: clubs, 
bilateral contracts, joint research departments,
consortiums, standardization bodies, and so on.

Partnerships
Partnerships with business are an essential source of
inspiration for INRIA researchers, a means of identifying
the needs and demands of users.
Company expectations often make it possible to orient
research and its applications toward the most important
challenges. They also make it possible to analyze and
solve the problems at their actual scale. This is why
INRIA conducts much research in partnership with
industrial departments or innovative small and medium
sized companies. The companies for which ICST plays a
central role also invest a significant part of their
turnover in R&D, which encourages fruitful exchanges
with INRIA teams.
Numerous programs are ongoing. The following two
examples show the diversity of such work.

OZONE: ICST for the general public
Project OZONE (new technologies and services for emerging nomadic
societies) mobilized academic and industrial resources for a common
objective, which was to put ICST advances at the disposal of the 
general public within everyday life appliances. This European initiative
lasted for three years and involved eleven INRIA teams, research centers
of Philips and Thomson, as well as Epictoïd, the Belgian microelectronics
interuniversity center, and the Eindhoven technical university in the
Netherlands. Researchers explored numerous topics with emphasis on
the user side: multimodal human-machine interfaces, access to services
and content available on the web from various devices (TV sets,
PDAs,...), access to multimedia content, and so on. Each time the 
envisioned solution took the context into account-inside/outside,
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silence/noise, mobile/fixed networks. OZONE was completed in August
2004 and its results were implemented into three demonstrators that
were used to make experiments on mobile user access on the one hand,
and public or private multimedia content access and sharing on the
other hand. To pursue this research, the INRIA teams got involved in a
new European project called AMIGO in 2005. The new project also 
associates academic and industrial partners, including Philips who is the
project coordinator

SATIN: toward interactive TV
The WAM team (Web Adaptation and Multimedia) and the new 
HTTV company founded in 1998 and specializing in interactive TV,
jointly launched a research and development program called SATIN,
supported by the RIAM (French National research and technological
innovation network devoted to multimedia and audiovisual). This 
program covers many aspects of interactive television-program 
production and broadcasting, for all used networks (cable, satellite,
ADSL, DTTV, etc.), and decoding (local management of interaction).
In collaboration with HTTV, WAM contributed to defining the global
architecture of the system and to determining a representation format
for interactive programs. The team also developed a program editing
software component based on the SMIL format, a W3C standard,
that makes it possible to coordinate and describe the various interaction
elements (overlays, synchronizations, information complements, etc.)
irrespective of the streaming format. This partnership resulted in a 
software transfer: the tool will be integrated by HTTV into their Prime
TV system. There were also personnel exchanges. Project WAM's expert
engineer joined the HTTV team, who is also welcoming a postdoc.

Software transfer:
the economic impact
INRIA research projects result in the production of
experimental prototype software. In a good many cases,
this first step is continued by the development of soft-
ware that will either be marketed or put at the disposal
of all potential users as open source. INRIA chooses the
type of license that will ensure the widest diffusion of its
software case by case.
The Institute has set up a specific organization to 
actively support this evolution from prototype to finished
software. Development engineers improve, stabilize and
document the applications so that they can be distrib-
uted. Engineers and researchers are helped in this work
by specialized software development teams in each
research unit. In 2004, the efficiency of this approach
was demonstrated by the adoption of many software
packages by industry.

C-JDBC
C-JDBC is a middleware developed by the SARDES team for database
clustering that received many awards in 2004-finalist in the “best data-
base category” at the LinuxWorld Product Excellence Awards in August,
and winner of the ApacheCon Derby Code Contest in November.
Version 1.0.4 of C-JDBC was released in October. C-JDBC makes it pos-
sible for any application to transparently access a database cluster with
high availability and excellent performance. C-JDBC is distributed by
ObjectWeb, a consortium co-founded by INRIA to develop the diffusion
of robust, free software middleware in order to encourage standards
and sharing. ObjectWeb provides an industrial grade support service for
entirely secure adoption of the product. In 2004, C-JDBC was down-
loaded 18,000 times. The site recorded close to 1.5 million hits.
http://c-jdbc.objectweb.org/

SYNDEX
SynDEx is a software tool to aid in optimized implementation of real-
time, embedded, distributed applications. It is based on a methodology
defined by INRIA researchers called AAA (algorithm-architecture ade-
quacy) that makes it possible to manually and automatically explore
possible implementations of an application software onto several 
computers in order to identify the best one. The tool is aimed at sectors 
in which embedded systems are critical, such as aerospace for flight
controls, the automobile industry for all of the electronics, telecommu-
nications, mobile robotics, industrial control, and so on. SynDEx is 
currently developed within the project-team AOSTE of INRIA. It was
evaluated then adopted by several major players in the field.
For example, MDBA uses SynDEx to add a new functionality to its Eryx
antitank missile.
In 2004, version 6.7.4 of SynDEx was re-architectured to meet user
needs more efficiently and make for better maintenance. This version is
cross-platform (Unix/Linux, Window, Mac OS) and freely downloadable
on the web, with complete documentation, at www.syndex.org

The SATIN interactive TV 
program editor, 

with multimedia data 
synchronization

Project-team WAM



A fruitful dialog

Intellectual property:
launching CeCILL 
the first free software 
license compatible with
French law

In 2004, INRIA participated in the drawing
up of new free software, viral license,
CeCILL, based on French law, in collabora-
tion with CNRS and the CEA.
The interest of free software, which is not
necessarily free of charge, is to disclose
the source code that can be modified and
redistributed by third parties. This allows a
very large community of developers, users
and industry to regularly contribute to
improving and enriching the software.
When most free software is distributed
under Anglo-Saxon license, the new CeCILL
license makes it possible to define and
delineate use and diffusion principles in
accordance with French law. This is an
important step that demonstrates INRIA's
commitment to take the best possible 
care of the intellectual property of the
results of its research projects, in all cases 
(software licenses, patents, know-how,
results of cooperative work with external
partners, etc.). This approach falls within
the framework of the debate on pooled
development of free software components 
provided for by the French ADELE
(Electronic Administration 2004-2007)
government program.
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Computing curvature 
directions on a mesh
Project-team GÉOMETRICA



Automatic canopy extraction
from a satellite image

Project-team ARIANA

SPEECH2GRAPHITE
Speech2Graphite was presented in October 2004 on the occasion 
of the Science Fair. It looks like a “talking head”. The purpose of
Speech2Graphite is to allow hearing impaired persons to follow a 
spoken discourse independently of the position of the speaker.
It is developed by the project-teams ISA and PAROLE of INRIA
Lorraine/LORIA, in partnership with the DATHA association
(Development of technological aids for hearing impaired persons).
A three-dimensional image of a face is generated that reproduces 
lip movements based on a recorded speech signal. In order to facilitate
lip reading, a hand is also represented in three-dimensions to add 
information on the consonants and vowels, which makes it possible to
eliminate ambiguities between sounds corresponding to the same
shapes of the lips, such as p and b for example. The setup may be 
complemented with subtitles. The system combines a phoneme 
recognition tool called Espere and a complex driving system based on a
model that makes it possible to associate a shape of the lips and face,
and its computer graphics translation, with each sound. By simplifying
access to spoken discourse, combined with subtitle precision,
Speech2Graphite opens up many application prospects, for example
French language learning for deaf children.

CORESE
Corese (Conceptual Resource Search Engine) is a search engine for the
semantic web based on the RDF language of the W3C. It is developed
by the ACACIA team. Corese is made freely available for researchers on
the team's website and was proposed for evaluation to different indus-
trial partners (Telecom Valley, Renault, ATOS, T-Systems NOVA Deutsche
Telekom, etc.). Corese was used as a basis for numerous knowledge
management applications. In 2004, EADS adopted it as a basis for 
a corporate memory application. The technology university of Troyes is
working on an application on project memory. The project-team
GALAAD of INRIA is also using it for a European project.
A two year software development operation based on the prototype
was completed in June 2004. This operation improved the quality 
of Corese and stabilized its development environment. Since then, a
startup called eCore has been incubating with the goal of marketing 
a family of competence management applications based on Corese.
This project was prizewinner of the 2004 business creation competition
(a national competition for aid in innovative technology company 
creation by the French Ministry in charge of research).
http://www-sop.inria.fr/acacia/soft/corese

Standardization: 
decisive contributions
INRIA is committed to the search and definition of 
standards. Standards are essential in the field of ICST in
order to encourage the adoption of collectively developed
specifications by the largest number of users.
Standards can be enacted by international standardiza-
tion bodies, such as ISO, ETSI, and so on, or developed
within consortiums that regroup experts stemming 
from public and private research. The consortiums
sometimes are without incorporation.

INRIA participates in the work of most standardization bodies, including
the ISO. The Institute is also an active member of a large number of con-
sortiums, that do not enact standards but issue recommendations.
Recommendations are sets of specifications that describe how to 
implement a technology in principle, with strong emphasis on interop-
erability. Recommendations are all the more likely to be adopted as the
consortium gathers a wide range of actors. Such is the case of the IETF
for the IP world, the W3C for the web, the OMG (Object Management
Group) for object technology, and the TEI (Text Encoding Initiative) for
the development of digital textual resources.
In 2004, various tools developed by INRIA research scientists emerged
as new standards, such as OLSR developed by the HIPERCOM team 
for ad hoc mobile networks, the first European tool standardized by the
IETF in this area, and the formal security specification model developed
by EVEREST and adopted by the GlobalPlatform Card Specification
v2.1.1 consortium. GlobalPlatform is the reference organization for 
the all main actors in the field of smart cards.

Such joint work is accompanied by a permanent dialog organized by
INRIA in each of its research units. Regular meetings are held to foster
exchanges between industry representatives and researchers on a 
topical theme. A national INRIA-Industry one day meeting was also held
on January 27, 2004 at Rocquencourt on software engineering.
In 2004, INRIA Sophia Antipolis initiated the “software cafés”, short
meetings around a coffee cup during which teams presented develop-
ment tools (SmartTools), the programming library of the grid (ProActive)
and the Corese knowledge management tool. This successful initiative
was taken up by INRIA Lorraine.



A fruitful dialog
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Pre- and postprocessing solutions 
for the optimization of the computerized
design chain
The purpose of Distene is to develop and offer the best skills and 
technology in the field of scientific preprocessing and postprocessing,
two key areas in the optimization of the computerized design chain.
Distene is a 2004 spin-off of Simulog, the first INRIA startup, from
which it gets its technological and human capital. Thus, over fifteen
years of R&D in collaboration with INRIA, and ten years of commercial
partnerships with the largest CAD/computing solution publishers and
industrial users of such technology, make Distene an international 
reference right from the start.

Algorithms for the evaluation of financial risks
Finoptech was founded in February 2004 by an INRIA research scientist.
The company targets investment banks, hedge funds and fund 
management companies. It proposes an innovative mathematical and
computer approach of pricing and risk assessment for complex 
structured products. Market departments and fund managers are
increasingly in demand for mathematical tools in order to control an
activity made more complicated by the development of sophisticated
financial products. Finoptech develops algorithmic and analytic meth-
ods that allow them to estimate prices and risks in constrained time
during their operations, in particular through the development of new
Monte-Carlo methods and efficient calibration techniques. The team 
is working in partnership with INRIA. Finoptech is hosted by the 
startup incubator at Rocquencourt and is currently in its commercial
development phase.

Visualization of the wall
pressure in a sacculated
brain aneurysm
Project-team REO

Body and gesture
observation 

temporal system
Project-team PRIMA

Realtime penumbra 
computation
Project-teams ARTIS-GRAVIR

Spinning off
Little by little, company creation appeared as a natural
solution to transfer research results. As soon as such
results can have economic or social applications, and
that no partner company is willing to develop them, it is
important to help transfer by fostering the creation of a
new company. This is a long, difficult path, all the more
so since the ICST market is now mature. Significant
financial support is necessary as well as enough time 
to carve a market niche. Many INRIA young research 
scientists and engineers are more than willing and 
brimming with ideas. This is why in 1998 INRIA created
a specialized, efficient tool. INRIA-Transfert and the
startup funds contributed to a sustained rate of company
creation since 1997.

In 2004, in spite of a difficult situation in terms on
investment and risk taking, seven new companies were
launched.



Shared adventures 
and success
Ilog was founded in 1987 with an 51%
participation of INRIA to its capital. The
company quickly found its market. It suc-
cessfully installed itself in the United States
and is now present in seven countries. Ilog
publishes software components for opti-
mization, visualization and business rules.
The company achieved a turnover of
$102.8 million in 2004 and is listed in the
NASDAQ and Euronext. INRIA sold its
shares in 1998 to build up the capital of
INRIA-Transfert.

Kelkoo was created in 1999 based on
research work on information mediation 
carried out by INRIA and Bull. The company
rapidly became the number one shopping
engine with a turnover of more than 42.5 
million euros and exceptional results.
On March 26, 2004, Yahoo! Inc, the Internet
world leader, and Kelkoo SA, the European
leader of Internet price comparison and
shopping engines, announced the signing of
a final agreement sealing the buyout of
Kelkoo by Yahoo!.

Numerous INRIA startups such as Trusted
Logic, Xylème, Realviz and UDCast remain
partners of the Institute in marketing
licenses for its technologies on the one
hand, and in pursuing research and devel-
opment programs on the other hand.

The computing power of PC networks
ICATIS was first a prize-winning project in the 2003 “emergence”
category competition. The company was created in January 2004 by 
a CNRS research engineer and an INRIA research scientist. It is located
in Grenoble. ICATIS offers an innovative approach of PC cluster grid
computing in two areas of application. The ComputeMode technology
developed by the ID research department in partnership with project
APACHE, proposes to perform computations in a more flexible way by
using company PC networks. This way, companies do not have to invest
in dedicated computers. For example, the Total group is interested in
such techniques to analyze and model drilling zones. The second appli-
cation, which is still in development in partnership with project-team
MOVI of INRIA, makes it possible to associate PC clusters with standard
video projectors to project high quality computer graphics at an afford-
able price.
ICATIS was awarded an Anvar prize in 2004 and achieved a turnover 
of 180,000 euros for its first year of operation. The company is still in
its market discovery phase and is also developing a service offer based
on Linux, computing and its ComputeMode package that is now 
available in “open source”.

GENOSTAR TECHNOLOGIES
Genomics exploration
Genostar is a bioinformatics software publisher founded in 2004.
Its offer is structured around an environment for genomic and post-
genomic data modeling, analysis and exploration, that includes the
GenoStar platform stemming from the work of the consortium by 
the same name. This consortium includes the HELIX team of INRIA, the
Pasteur Institute and two biotech companies, GENOME Express and
Hybrigenics. In May 2002, the consortium work resulted in a first 
version of an integrated set of software modules that quickly caught the
interest of research departments. Three modules make up the Genostar
platform: GenoAnnot is used by biologists to annotate genomic
sequences, that is to say to identify the areas of biological interest 
foremost of which are those containing the genes; GenoLink makes it
possible to compare and cross examine heterogeneous information in
order to characterize the proteins that are produced by these genes;
finally GenoBool makes it possible to efficiently conduct exploratory
analyses of complex datasets by making use of data mining techniques.
Genostar also offers two software packages stemming from HELIX
research work: GEB (GenoExpertBacteria) to explore the links between
the genes and the metabolic networks via the enzymes coded for by the
genes, and GNA (Genetic Network Analyzer) that leverages particularly
powerful modeling and simulation techniques for the study of the 
dynamics of genetic interaction networks.

V-Eye, an Internet virtual 
world with a large number 
of participants
Project-team PLANETE



Bayesian techniques
The purpose of Probayes is to bring a new computer programming 
technique called probabilistic programming to industry. Probayes is 
scientifically supported by CNRS, the Joseph Fourier University, the INPG
and INRIA. It was a 2001 prizewinner among innovative emerging 
projects by the French Ministry of Research and New Technology, the FSE
and Anvar, and again in 2003 as “creation-development” project  in the
national competition for innovative technology company creation.

A fruitful dialog
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20 years of company creation at l’INRIA
In 2004, INRIA made a positive assessment of twenty years of inno-
vative company creation. Of the 77 created companies, close to fifty
are still in operation today, either autonomously or within the large
groups they have joined. This strategy allowed the Institute to be in
direct contact with the economic environment and to better under-
stand the changes it was going through. This strategy contributes to
instilling an entrepreneurial spirit in the research teams and opens up
diverse career prospects for their members: from the Academy of
Sciences to the high tech stock market.

1984 -- 1991
Computer science forced its way into numerous industrial sectors.
With its EPST status (Scientific and technological public establish-
ment), INRIA was able to take stakes in industrial and commercial
companies as early as 1984. During this period, twenty-two compa-
nies were created, including five of which INRIA was a shareholder.
At that time, the ICST sector was emerging and the entry barrier was
not very high. INRIA was able to become, and above all, remain the
prime Ilog shareholder with an investment of less than 150,000 euros,
which would be impossible today.

1992 -- 1996
The start of the decade crisis hit the IT world, henceforth closely
linked to the economic activity. The entrance ticket for company 
creation rose. INRIA realized that it no longer had the means to fund
innovative startups alone. The rhythm of creation of companies stem-
ming from INRIA fell-five in five years-none of which had INRIA
among its shareholders.

1997 -- 2003
In 1998, INRIA set up a financial tool to invest and accompany the
development of high tech companies. This creation was followed by
that of risk funds in partnership with AXA and the Caisse des dépôts
et consignations, that make it possible to gather capital to be invest-
ed in the new startups. These measures combined with the incubators
and competitions boosted company creation. This was the time of the
Internet bubble and its subsequent bursting. More than 50% of all
companies created by INRIA, which is to say 35 startups, were
launched during these seven years.

2004 and after
If, in 2004, the economic situation has improved, company creation
now takes place within a very competitive environment. Startups
must not only demonstrate that they have an actual competitive
edge, just like any new company, but also that their offer corresponds
to an immediate demand with clients who are ready to pay.
INRIA's experience shows that it is possible to create innovative com-
panies stemming from public research, but that an efficient innova-
tion policy requires time, specific funding separate from the research
budget, and an accompaniment operation that is recognized by ven-
ture capital professionals.
All the measures taken-risk fund creation, new innovative company
status, company creation competitions, call for proposals on startup
funds and incubators-have demonstrated that they are useful and
efficient. It also appeared that they do not meet all situations, and
that other measures will have to found to significantly increase the
creation of innovative and long lasting companies stemming from
research.

Next generation infrastructure solution
W2G TECHNOLOGIES was founded in March 2004. The goal of the
company is to develop and market Web2Grid, a software technology 
to virtualize computing applications and transfer their execution on a
service architecture implemented on a grid infrastructure. Such services
make it possible to execute, distribute and globally operate the applica-
tions based on a set of pooled resources that can be reallocated on
demand. The goal is to supply a next generation solution capable of 
significantly improving the cost/performance ratio of infrastructures,
including hardware, software, network and human aspects.
Infrastructures represent 70% of computing costs in companies.
Web2Grid is intended for all organizations that must manage 
computer infrastructures.

Avitrack: 
automatic video image
interpretation, recognizing
an unloading operation
Project-team ORION

TECNOMADE
Tecnomade proposes a decision and concertation tool in architecture and
city planning based on optimized, real time 3D modeling. The tool makes
it possible to visualize a building and its surroundings from all angles,
to move around it like a pedestrian or a car and to visit the interior.
Three-dimensional interactive navigation is made easy for a nonspecialist
audience due to a carefully crafted ergonomic interface. The tool also
makes it possible to reduce costs of large scale, realistic mockup 
production and drastically cuts down on repetitive manual operations.



6 research
units,
competence centers in the field of ICST

Modeling the growth
of a cervical tumor 
Project-team ÉPIDAURE

6 research units, 19 sites in France, 7 joint laboratories, 

39 partner establishments, including 24 universities and 13 engineering schools in France,

163 research teams, including 124 project-teams.



6 research units
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Visualization of an 
algebraic surface

Project-team GALAAD

INRIA is committed to a decentralized develop-
ment model into research units implanted in 
the regions that orient their work according to 
the directions defined in the Institute's Strategic
Plan.
The purpose of the research units is to mobilize
resources, competence and energies in the field
of ITSC in order to actively contribute to the
constitution of regional excellence centers, an
idea encouraged by the Ministry of Research, 
and to play a driving role in innovation. Thus,
INRIA fosters a networked research dynamics 
in partnership with business as well as other 
institutions. Six units have already been created
in Île-de-France, Brittany, Lorraine, Rhône-Alpes
and Provence. This dynamics is ongoing: the 
last unit created by the Institute, INRIA Futurs, 
is a prefiguration of three future research units 
in the South of Île-de-France, in Aquitaine and 
in Nord-Pas-de-Calais.

3D seismic data visualization
using a computing grid
Project-team ISA
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When INRIA was founded in 1967, it was called IRIA and was installed at
Rocquencourt. The research unit long remained the Institute's only site.
Today, it hosts around forty teams that play a decisive role in computer
science and applied mathematics.

Language expressiveness and safety and algorithm perfor-
mance is one of the leading themes of the unit, with approximately
forty software packages distributed. INRIA Rocquencourt is one of the
partners of the Scilab consortium. The consortium gathers together
many members* to develop a scientific computing package. In 2004,
the new 3.0 version of Scilab intends to become an open source 
alternative to the world leader Matlab, which is proprietary software.
Another success is the tetrahedral mesh generator developed by 
project-team GAMMA and purchased by worldwide publishers of CAD
and scientific computing software.

Networks and systems are expanding research themes in ICST, with
much impact in terms of innovation, transfer and results. In 2004, the
IETF (Internet Engineering Task Force) standardized the OLSR routing
protocol developed by project-team HIPERCOM. The SMIS project-team
received the Silver Award of the 2004 e-gate open competition 
organized by Sun, Axalto and ST Microelectronics, for an embedded
database system with security techniques intended for next generation
smart cards. Research in this field also lead to a significant wave of 
startup creation in the past years, with Medience, Xyleme and N2Nsoft
in particular.

For a few years, projects in scientific computing, modeling and simula-
tion as well as automatic control projects have been applying their skills
to the life sciences, one of the unit's priority themes. The modeling
and simulation of human body organs and major functions will be
valued tools in medicine for prevention, diagnosis and therapy. In 2004,
a new team called REO was created that develops blood flow modeling
to improve prevention and treatment of cardiovascular diseases.

The Rocquencourt unit is located in the Paris region, in the midst of a
rich academic and industrial network, with which a resolute partnership
strategy was engaged. One third of the research teams are joint with
other laboratories. The unit is also increasingly working with industry,
in particular through its participation in the development of a regional
excellence center in the field of complex software and 
systems. Indeed, there are many players in this field in the region 
and the unit research in automatic control and embedded systems are
strong contributors to innovation in this area.

INRIA Rocquencourt signed an agreement with the University of
Versailles-Saint-Quentin, INRA, the Versailles education authority, the
UIFM, the regional and the departmental councils in order to organize
the deployment of a very high speed fiber optics network in the region.

The unit is also involved in several knowledge sharing and diffusion 
initiatives in the field of ICST. In 2004, it signed a partnership agreement
with the Versailles education authority to promote mathematics among
youth. The unit also launched “Thématiques INRIA” with INRIA Futurs
and received a wide audience on its site for series of in-depth confe-
rences on a given field, for example, musical sound.

* Appedge, Axs Ingénierie, CEA, CNES, Cril Technology, Dassault Aviation,
EDF, ENPC, Esterel Technologies, PSA Peugeot Citroën, Renault, Thales and TNI.

INRIA ROCQUENCOURT:
security, performance, networks 
and health

Projects and partners
Key figures

480 persons, including

366 scientists

041 research teams, including

025 INRIA project-teams and

041 development project

One third of the research teams are joint
with the Universities of Paris V, Paris VI
and Marne-la-Vallée, and the ENS, ENPC,
ENSTA, CNAM and CNRS.

Sophie Cluet, 
Research Unit Director



INRIA moved in Rennes as early as 1980 by creating a joint research
unit with CNRS, the University of Rennes 1 and INSA Rennes. The unit
was called IRISA, Institute of Computer Science and Random Systems
Research. Since then, the unit extended its presence on other sites such
as Nantes and Lannion. With IRISA, INRIA Rennes constitutes a region-
al center of excellence in the field of ICST and increasingly develops its
international relations. In 2004, six teams of the unit were working with
foreign departments in the framework of the INRIA Associate Team 
program. Twenty projects involving IRISA were selected in the 6th
European FP. Two INRIA Rennes teams are European project coordina-
tors: PARIS for the excellence network Core Grid on computing grids,
and VISTA for project Fluid to develop emerging technology in the field
of “fluid imaging”. INRIA Rennes works in close partnership with many
businesses, large industrial groups and small and medium sized 
companies that are gathered together within the Irisatech club. The unit
contributes to the creation of excellence centers in the region.

INRIA Rennes is very active in bioinformatics within Ouest Génopole
the center that has been regrouping genomic research developed in
Brittany and Pays de Loire since 2002. INRIA is assuming the Ouest
Génopole presidency for the academic year 2004-2005. Today, Ouest
Génopole gathers together 2,000 research scientists from INSERM,
IFREMER, INRA, CNRS, AFSSA and the Grand-Ouest universities.
INRIA Rennes explores other areas at the interface between 
ITSC and the health sector, especially medical imaging in pre- and
peroperative modes in medical robotics.

Two research directions that are becoming more and more important 
in the region are images and their distribution on networks.
INRIA Rennes is highly involved in this work in partnership with indus-
try: virtual reality, image processing, encoding and compression for the
distribution of multimedia contents over different types of networks
(fixed IP, mobile, etc.). In 2004, project-team TEMICS pushed a techni-
cal recommendation through at ISO concerning the JPEG standard.
INRIA Rennes launched a new collaboration project with INA (National
Audiovisual Institute) and Thomson on audiovisual indexing. The
research unit reinforced its partnership with France Telecom with ten
external research contracts and three cooperative research contract on
scientific topics in connection with network monitoring, image,
human/machine dialogue and security in 2004.

In the field of network and system security for the protocol layers
and embedded software, INRIA Rennes has acquired a solid experience.
The research unit intends to collaborate with its academic partners of
the Rennes site (ENS, ENST, ESE) and industry in such strategic sectors
as defense, telecommunications and automobile.

INRIA Rennes is highly involved in the deployment of the Grid 5000
platform to equip the country with a scientific grid computing tool 
made of 5,000 processors distributed over several nodes. In 2004,
INRIA Rennes installed a 360 processor node, shortly to be upgraded 
to 500 processors. The new equipment will provide an actual high 
performance, large scale computing and testing platform to validate 
distributed code for such systems.

INRIA RENNES:
contributing to excellence for 25 years

Projects and partners
Key figures

530 persons, including

440 scientists

028 research teams, including

020 INRIA project-teams

Most of the projects are joint with CNRS, 
INSA Rennes and the University of Rennes I

Lannion

3 teams, including

1 INRIA project in partnership 
1 with the University of Rennes I

Nantes
2 INRIA projects, one with the École des mines 

de Nantes, and the other with the University 
of Nantes.

6 research units
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Claude Labit,
Research Unit Director



Sophia Antipolis occupies a singular place within the European high
tech geography. The research centers of many companies, developers
and ICST users are installed there, side by side with public institutions
as well as several engineering schools and universities. 25,000 persons
work in this area, making up a network of competences and resources
that is unparalleled in Europe. INRIA has been present at Sophia since
1983. It is growing sharply with an increasingly close partnership stra-
tegy with the companies and institutions that are established there.
INRIA Sophia Antipolis works in particular with Hitachi, SAP, France
Telecom, and Texas Instruments, among others. The research unit also
participates in the development of the scientific park via company crea-
tion (a dozen up to this day). It was also instrumental in attracting the
research centers of foreign companies installed at Sophia. The research
unit is participating in a project to create an ICST Campus with the uni-
versities and engineering schools that would make it possible to bring
higher education and research closer together. While remaining very
committed to Sophia Antipolis, especially with two themes--ubiquitous
computing and life sciences--the research unit intends to expend the
regional dimension of its work. INRIA Sophia Antipolis thus enquired
about needs and developments in different fields in Marseille and
Montpellier. Five research teams are now installed there, partially or
entirely. INRIA wants to reinforce these localizations on environmental
and medical themes.

More than half of the research carried out at Sophia Antipolis concerns
ubiquitous computing and how to make it reliable, from 
networks to the applications. The research unit is an excellence center
in the areas of protocols, performance evaluation, the web, embedded
computing, and network dimensioning. In the latter field, the joint 
project-team CORSO of INRIA and France Télécom was created in 2003.
The team is installed in the INRIA Sophia Antipolis premises and 
associates research scientists from project-team MASCOTTE(1) and
France Télécom engineers.

The life sciences represent an increasingly important part of the
research effort of INRIA Sophia Antipolis, especially in biology, neuros-
ciences, medicine and environment. Next to specialized project-teams
(COMORE, DEMAR, etc.) more and more teams are orienting their
research in this direction. For example, the APICS team applies part of
its research to the detection of brain lesions for epilepsy. In 2004, the
project-team ÉPIDAURE concluded a partnership with the Medicine
School of the University of Nice and two hospitals, the Antoine
Lacassagne Regional Cancer Center (CAL) and the Nice teaching 
hospital, in the field of medical imaging. Project-team ODYSSÉE(2)

participated in the project of installing a MEG (magnetoelectroence-
phalography) equipment at the La Timone hospital in Marseille. A new
project called MERE (Water modeling and resources) was launched in
2004 in Montpellier. This is the first partnership of INRIA with INRA.

(1) MASCOTTE: a joint project with CNRS and the University of Nice-Sophia Antipolis within
the I3S department.

(2) ODYSSÉE: a joint project with the École normale supérieure de Paris and the École 
nationale des ponts et chaussées.

INRIA SOPHIA ANTIPOLIS:
at the heart of the largest European
scientific park

Projects and partners
Key figures

500 persons, including

380 scientists

028 INRIA project-teams

40 % of these projects are joint
with other establishments and
research departments, such as 
the Center for Applied Mathematics
(CMA, École des mines), 
the Computer Science, Signal 
and Systems department (I3S) of 
the University of Nice-Sophia Antipolis
and the J.A. Dieudonné Laboratory
(CNRS and University of Nice-Sophia
Antipolis), the Center for Teaching
and Research in Mathematics,
Computer Science and Scientific
Computing (CERMICS, École des
ponts), the Biological Oceanography
and Marine Plankton Ecology
Laboratory (CNRS and University
Paris VI), the University of Provence,
the École normale supérieure, 
the Computing, Robotics and
Microelectronics Department
(LIRMM) of Montpellier (CNRS 
and University of Montpellier II), 
the University of Montpellier I, INRA.

Michel Cosnard,
Research Unit Director



The INRIA Lorraine research unit was founded in 1986. It develops
research projects in collaboration with CNRS and the Lorraine universi-
ties with the LORIA (Lorraine Laboratory for Research in Computer
Science and its Applications), the IECN (Elie-Cartan Institute in Nancy),
the LMAM (Metz Laboratory for Mathematics and Applications) and the
LGIPM (Department of Industrial Engineering and Mechanical
Production in Metz). Some projects are dual-located between Nancy
and Metz, Strasbourg or Besançon.
INRIA Lorraine contributes to the coordination of Regional Scientific and
Technological Group (PRST) called Software Intelligence in the frame-
work of the plan contract between the region and the government.

The Software Intelligence PRST thus made it possible to bring together
researchers from LORIA, the ATILF (Analysis and computer processing of
the French language) and INIST (Institute for Scientific and Technical
Information) on the theme of language engineering, documents and 
scientific, technical and cultural information, and around a resource
center for automatic language processing. The competences of the
Lorraine research unit concern real time recognition of continuous
speech, syntactic analysis integrating semantic aspects, text mining and
the representation of structured knowledge. The national R&D initiative
Syntax and the Lirics European project are pursuing work on the 
standardization of linguistic resources. In 2004, the European Summer
School in Logic, Language and Information attracted 500 attendees 
in Nancy.

Several LORIA teams are working on software and computer 
system quality, security and reliability. With industrial and 
academic partners, the TRIO project-team participated in the EAST EEA
(Electronics Architecture and Software Technology-Embedded Electronic
Architecture) European project that obtained the  ITEA (Information
Technology for European Advancement) prize in October 2004 for its
contribution to embedded systems in automobile. The verification of
cryptographic protocols and network security infrastructures are other
significant research directions of the research unit.

In order to combine simulation and visualization, the research
unit acquired a virtual reality hall for three-dimensional visualization
and simulation of varied phenomena, in particular in physics, geology
and biology.
Thus the CALVI project-team simulates and visualizes plasma fusion,
in collaboration with physicists from the Henri Poincaré University in
Nancy. The ISA project-team participated in the Docking cooperative
research initiative, which resulted in 2004 in a simulation and visuali-
zation software for molecule interaction.
Finally, more and more INRIA Lorraine research scientists are working
on models and algorithms for bioinformatics and bio-inspired
computing.

INRIA LORRAINE:
a dynamics of research and innovation

Projects and partners
Key figures

450 persons, including 

340 scientists

024 research teams including

021 INRIA project-teams

All the teams are in partnership:

■ within LORIA (Lorraine Laboratory of 
Computer Science Research and Applications),
17 projects in partnership with CNRS, 
the Institut national polytechnique de Lorraine,
the Henri Poincaré Nancy 1 University 
and Nancy 2 University.

■ 3 research projects in applied mathematics,
within the IECN (Elie Cartan Institute in Nancy),
in partnership with CNRS, the Henri Poincaré
Nancy 1 University, Nancy 2 University, 
and Louis Pasteur University in Strasbourg.

■ 3 research projects, entirely or partially
located at Metz, are joint with the University
of Metz and CNRS.

6 research units
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Hélène Kirchner,
Research Unit Director



In 1992, INRIA launched a new research unit in Grenoble. The region is
very dynamic in the field of micro- and nanotechnology on the one
hand, and very much in demand of innovation in ICST on the other
hand. INRIA Rhône-Alpes quickly found its place in this environment,
establishing a competence center in computing in partnership with local
industry and research. The unit extended its development to Lyon, the
second city in France, in partnership with the École Normale Supérieure
in particular. Six research teams are currently entirely or partially locat-
ed Lyon. They work in particular on bioinformatics. The city has one of
the most important research communities in the life sciences in France.
In its areas of expertise, INRIA Rhône-Alpes contributed to the creation
of numerous startups, either by research result transfer, or by helping
research scientists found their own company. From Polyspace
Technology in 1998 to Genostar Technologies in 2004, INRIA Rhône-
Alpes contributed to the creation of eleven companies. Other companies
are currently emerging. The research unit is one of the important 
participants in the GRAIN (Grenoble Alpes Incubation) incubator that
proposes support and help company founders.

In Grenoble, INRIA Rhône-Alpes is accompanying the rise of embed-
ded systems in micro- and nanotechnology. It is estimated that in
2010, there will be twice as many embedded processors--over 12 billion
--than inhabitants on Earth. The research unit got involved in a project
called EmSoC (Embedded System on Chip) with the CEA, INRIA, the
Grenoble academic communities and industry. EmSoC is in the context
of the development of a competitiveness center on embedded systems.
Teams are faced with a dual challenge in this project: low consumption
and software verification to guarantee their quality and reliability.
Several project-teams contribute to research on embedded systems--
COMPSYS, ARENAIRE, VASY, POPART, SARDES, among others.

In Lyon, INRIA Rhône-Alpes is developing a competence center in the
area of computing for biology. HELIX is the oldest and most impor-
tant INRIA project-team in bioinformatics. It demonstrates the open,
integrative approach of INRIA Rhône-Alpes by associating biologists,
computer scientists and mathematicians in a very open process of
applying mathematical, algorithmic and computing methods to prob-
lems in biology. In addition to this research, INRIA Rhône-Alpes got
involved in a significant training activity in collaboration with the CEA
and the University. The three partners signed in 2004 an agreement to
create an ongoing program of training in bioinformatics.

Several INRIA Rhône-Alpes teams, EVASION, ARTIS, MOVI, E-MOTION,
PRIMA, I3D, etc., are working on different types of images, virtual
reality and interaction within the GRAVIR department that associ-
ates the University, the INPG, CNRS and INRIA. GRAVIR is hosted by
INRIA.

The research unit set up a unique experimentation and development
service in terms of importance, that manages the whole set of vision,
robotics and PC cluster platforms, which constitutes an exceptional
resource centers at the disposal of its teams.

INRIA RHÔNE-ALPES:
a dual local network of expertise

Projects and partners
Key figures

500 persons, including

300 scientists,

025 research teams, including

022 project-teams

016 in partnership with CNRS, 
the Joseph Fourier University and the 
Institut national polytechnique of Grenoble
(GRAVIR and ID departments), CNRS and
the École nationale supérieure of Lyon (LIP
laboratory), the Claude Bernard University
and the Institut national 
des sciences appliquées (INSA) of Lyon.

Bernard Espiau,
Research Unit Director



INRIA Futurs was created in 2002 simultaneously as a new research
unit of the Institute and as an incubator for future units: its three sites
in Saclay, Lille and Bordeaux should become independent around 2007.
The founding principle of INRIA Futurs is partnership. INRIA wants to
impulse a research dynamics and participate in the constitution of
strong competence centers in ICST. The Institute established teams 
on the three sites that share the same vision of research: a precise 
scientific program, the will to work in small autonomous projects and 
in partnership, the prospects of technology transfer in connection with
the research activity. This strategy led to the creation of 24 projects over
three years. In 2004, the signing of an agreement with CNRS and 
different Lille universities made it possible to clarify this functioning
model in project and partnership modes. The agreement defines the 
collaboration in terms of contract management, intellectual property 
of the research results, team hosting, and so on. It also delineates the
participation of each partners in the success of the projects. This agree-
ment is an example for INRIA Futurs. It was used as a reference for the
agreement signed with different partners in Bordeaux in 2005.

Portability, security, modularity, embedded software and collaborative
work are the main research directions of the INRIA Futurs teams in Lille.
The research unit also develops contacts in two activity sectors that are
very strong in Nord-Pas-de-Calais: transportation and distribution.

The Bordeaux teams are mostly interested in high performance 
computing, modeling, visualization, scientific computing, networks 
and systems. INRIA Futurs is also established at Pau where a team
works on modeling and computation for geophysics. The
aeronautics/space/embedded systems and lasers/optics themes are
regionally important. INRIA intends to contribute to their development.

The Saclay site is a mine of competence with universities, engineering
schools and industry.
In November 2004, the research unit signed an agreement with three
higher education establishments--École polytechnique, the Paris-Sud
University and Supélec--and three research organizations--CNRS, INRIA
and CEA--for the development of joint projects. This agreement is intend-
ed to regroup several initiatives. It will make it possible to structure the
development of software science on the Saclay plateau into three major
topics: software and modeling/simulation, software and interactive sys-
tems, and software and complex systems.

INRIA FUTURS:
a dynamics of partnerships

Projects and partners
Key figures

300 persons, including

265 scientists

025 research teams, including

013 project-teams

100% of the 25 research teams are 
in partnership:

7 projects in Bordeaux, in partnership 
with LABRI, (CNRS, University of Bordeaux I 
and ENSEIRB), MAB (CNRS, the Universities of
Bordeaux I and Bordeaux II) and the University
of Bordeaux III.

6 projects in Lille in partnership with LIFL 
(CNRS, University of Science and Technology of
Lille) and the University of Lille III, in connection
with IRCICA.

12 projects south of Paris, in partnership 
with LRI (CNRS and the University of Paris-Sud),
LIX (École polytechnique and CNRS), 
the Mathematics Department of the University
of Paris-Sud and LSV (École normale supérieure
of Cachan and CNRS).

The joint teams with the LRI and LIX constitute 
the PCRI, joint computing research center.

6 research units
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Claude Puech,
Research Unit Director



The means 
for growth

3,500 persons, including 2,700 scientists, 1,031 budgetary positions: 

468 researchers, 560 engineers and technicians, 3 functional positions. 

2004 budget: 123 M€ exclusive of tax, including 22% in self-resources.

Realtime 3D visualization 
via distributed computing
Project-teams OASIS 
and CAIMAN



The means for growth

HUMAN RESOURCES:
a dynamics of openness and progress

INRIA directly employs 1,800 collaborators, but more than 3,500 
persons participated in its work in 2004. In effect, the Institute has
adopted a partnership and welcoming strategy that considerably
widens the scope of its project-teams and the impact of its activity. Thus,
close to 500 researchers from partner organizations and close to 1,000
engineers and young researchers in training are carrying out their work
within INRIA project-teams.

In 2004, the number of INRIA staff remained stable, with the
recruitment of 30 engineers, technicians and administrative staff, and
30 research scientists compensating for the departures. However, in the
long run, the Institute has grown very sharply, from a payroll of 1,400
persons in 2000 to 1,800 in 2004. ICST keeps nurturing a strong
dynamics of innovation and the development of the Institute should
pick up again in the context of its strategy of geographical development
and contribution to the establishment of regional excellence centers.

INRIA's attractiveness policy is an originality of the Institute.
INRIA recruits several categories of personnel under fixed term 
contracts. Since 2000, the Institute has introduced more than 160 
engineers in its research teams or its research support services.
The careers of these engineers are diverse. Some young engineers come
to INRIA to complete their training for one or two years. This first 
contact with the world of research sometimes sparks off vocations. It is
also an opportunity for these engineers to acquire a better knowledge
of the world of research, before embarking on a career in the public 
or private sector. INRIA also takes in French or foreign expert or 
specialized engineers, depending on its needs and the contracts signed
by the research teams. Such contracts may last for three or four years.
In this way, the Institute maintains a close collaboration with business
as well as with other research organizations throughout the world.

Training: 
a growing budget
INRIA invests more and more in staff training in the context of its 
excellence strategy. The training budget increased by 15% in 2004
(+52% over three years).

INRIA began to prepare means of developing management spirit
among heads of administrative services and research teams. In 2004,
the launch of this “constructivist” approach mobilized the whole 
hierarchy. The first step consisted in defining a common corpus of 
competence and experiences. Work groups bringing together service
and project heads were able to clarify the needs and expectations.
In 2005, this work should result in a “custom” training approach,
compulsory for new service or project heads.

Due to its international setting, as well as the presence of numerous 
foreign personnel, INRIA is a multicultural and multilingual institute
where the mastery of foreign languages, especially English, facilitates
communication. For this reason, the Institute has formulated a plan for
personalized language training.
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Vitality of research demands an administrative,
technical and organizational support that is 
professional, reactive and close to the research
scientists. Human resources, administration,
computing and technical services crucially
contribute to the dynamism of the Institute.

Propagation of an acoustic
wave generated 

by the vibrations 
of a heterogeneous plate

Project-team ONDES

International recruitment
INRIA recruits its research scientists from all over
the world. Calls for candidacy are posted on the
web and presented in French and in English. Every
year, the Institute participates in the USA Forums,
that were held in Boston, Chicago and San
Francisco in 2004, an opportunity to meet many
young graduates. In 2004, around 30% of INRIA's
scientific personnel came from abroad.



Encouraging social dialogue
INRIA intends to increase the rhythm of meetings
and exchanges between social partners, in an open
dialogue approach that contribute to improving the
functioning of the Institute. This effort was pursued
in 2004. In parallel with the developing national
dialogue, meetings were organized in each research
unit with all personnel, ETA and research scientists.

A common approach to
dematerialize the management
of procurement contracts
Article 56 of the procurement contract code states
that, as of January 1st, 2005, companies will be able
to submit their bids electronically, and that public
corporations will no longer be able to oppose 
this. This regulation obligation thus requires public
corporations, and in particular INRIA, to set up a
technical framework for confidential exchange of
bids, while allowing companies to consult and
download the necessary documents. In order to
adapt its procedures to this obligation, INRIA
joined forces with eight other French EPST in a
group that was able to obtain better financial 
conditions, pool knowledge and experience in a
field that includes major technical innovations.

Supplier portal
In 2004, INRIA put a supplier portal on line on 
its web site (http://www.inria.fr/fournisseurs/).
All the public calls for bids are posted there that
concern works, supplies and services in accordance
with article 28 of the procurement contract code.
This new site presents a double advantage for the
Institute: it respects regulation obligations on the
one hand and simplifies the work of services who
can spend more time managing their purchases.

INRIA conducted several programs of training to follow the evolution
of certain skills that are strategic for the Institute. Thus, an important
training program for management accompanied the deployment of the
new computer tools at INRIA. Such training will continue in 2005.

In 2004, research team assistants, who are at the heart of the projects,
participated in the writing of training specifications for their job position.
Each one of them will have the opportunity of choosing personalized
training, for example improving their English or managerial skills, and
conducting their own progression.

In addition, specific training was proposed in 2004 to the new members
of “commissions administratives paritaires” in order to encourage social
dialogue. Agents in charge of hygiene and security also benefitted
from training in risk analysis. This initiative was in the context of the
new impetus imparted to the National Hygiene and Security Committee
by its own members, that led to the design of a global prevention
approach as well as a national assessment established by preventive
medicine.

This training strategy accompanies a policy of improvement of profes-
sional prospects. Since 2004, an annual interview is proposed to each
ETA collaborator in order to assess his or her activity and talk about
evolution perspectives. This approach was prepared by raising aware-
ness of the hierarchy and putting a guide at the disposal of agents for
them to prepare for this interview.

FINANCIAL RESOURCES
in constant growth

INRIA's budgetary resources have grown regularly in the past years,
together with the development of the Institute. They went from 
119 million euros in 2003 to 123 million euros in 2004, including 
96 million in subsidies. This 3.4% growth was used to increase the
operating budget of the research units and for various scientific and real
estate investment programs.

In effect, real estate operations were necessary to take into account
staff growth in accordance with the 2000-2003 four year contract.

INRIA Lorraine will complete the construction of a new building in 2006
that will host research teams, robotics rooms and a transfer area for the
startups helped by the research unit. The Institute is investing 8.5 million
euros over the period 2003-2006 for this new building. INRIA Rennes and
INRIA Rhône-Alpes also enlarged their premises for a global amount of 
6.3 million euros over three years (Rennes) and 1.8 million euros over 
two years (Rhône-Alpes).

Significant activity is developing within the Institute concerning the grid
computing activity and project Grid'5000 (see page 14). This program
will provide strong impetus to research on the algorithms, tools and
programming models for distributed computing and communication
protocols in the upcoming years. It will require significant funding in
terms of machines and network equipment. INRIA is striving to gather
external co-financing, especially from local authorities, but the need 
for self-resources will remain important. In this respect, the Institute
invested 0.5 million euros in PC cluster acquisitions to equip the
Bordeaux and Sophia Antipolis sites in 2004.

Study of air conditioning
airflow in a car
Project-team GAMMA



NETWORKS AND INFRASTRUCTURES

INRIA deploys its management
information system
In 2004, INRIA started to deploy its new manage-
ment information system GIRHAF (integrated 
management for human resources and financial
affairs), an ERP completed by four packages:
personnel administrative management and payroll,
travel expense management, financial management
(accounting, expenses and revenues), management
of the advance payment and revenue services.
GIRHAF aims to improve the efficiency of the
Institute's management and to make it easier to
adapt to the reforms that concern public organiza-
tions, in particular those stemming from the LOLF
(organic law on finance acts). In the long term,
the objective is also to equip INRIA with a steering
system based on regular, reliable information. The
deployment of GIRHAF Institute-wide is planned at
the beginning of 2005 and will concern over 300
users. INRIA thus accompanied this deployment
with an open change approach combining concer-
tation, internal communication and training.
Thus, the new procedures defined by administra-
tors during work meetings were presented to users
on each site during workshops. These workshops
were also an occasion to exchange practice and to
improve the understanding of the expected
changes. A training program adapted to the job
descriptions of the various users was defined and
implemented. A communication campaign supported
the project by making its stakes and main steps
known.

Payroll charges: 61.998
50.2%
Operations*: 43.530
35.3%
Scientific and real estate 
investment: 17.890
14.5%

Expense budget
in million euros

* research center support 
(maintenance, logistics, etc.) 
and research team operations

Subsidies: 96.116
78%
Self resources*: 27.307
22% including 
● research contracts: 20.310
● patents and licenses: 0.750
● local authority subsidies: 3.880

Resource budget
in million euros
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Project VISON is intended to facilitate mobility in all of its forms.
In 2004, two important services were put in exploitation:
■ The authentication service for personnel working at INRIA, allowing

for secure access to our internal resources (Web, Sympa,...) from the
Internet,

■ The VPN service to connect to INRIA networks from the Internet.
Special interest was paid to securing the Institute's information system
(exchange security and person authentication) based on authentication
services and VPN.

This work was complemented by studies that will result in tool recom-
mendations in 2005:
■ Data ciphering tools on workstations,
■ Firewalls for mobile workstations,
■ Single sign on mechanisms.
The videoconference service was strengthened with dedicated equip-
ment and makes it possible to organize such events as broadcasting the
President's greetings on 10 INRIA sites, meetings between INRIA sites
and/or partners from all over the world.

The INRIA sites are continuing to deploy voice over IP solutions in order
to install a modern infrastructure offering new services.

INRIA is present in affairs and events of interest for the whole research
and education community, to wit:
■ Renater 4 call for bids,
■ JRES05 program committee (network conference of the higher 

education, research community).

The means for growth
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VISAGE52 SARDES54

COMORE44GÉOMETRICA42
The third dimension of multimedia

What surgeons could be see… Freeing the middle kingdom

The ecosystems of depollution

Here are ten stories about researchers, from computing
to image processing, from algorithms to modeling. These
exciting stories are shared with other industrial or 
academic teams in many fields: medicine, industry, ecology,
nuclear physics, culture, telecommunications, and so on.

They always begin with curiosity, the observation of a
need, and the intent to apply ICST in order to speed up
innovation. They are then continued through progress 
in work, partner involvement, pressure from future users,
international competition, and the will to succeed.

stories
about a vocation…

10



SOSSO46 HIPERCOM48 TEMICS50

IN SITU56 CALVI60MADYNES58
Cosy technology Images of the invisibleSelf-managing networks

One chance in a thousand The future of mobile networks The new compression spaces

10 stories
about researchers

The longest of these stories has already known many
twists: an international standard, the creation of a com-
pany, the international distribution of a software package.
Other stories are just in their beginning episodes... to be
continued.

If you want to go beyond the ten stories, you should look
up the yearly activity reports published by each of the 
124 INRIA teams. These documents describe in detail 
the goals, issues, milestones and step-by-step advances 
of research. They are included in the CD-Rom attached 
to this report. You can also find them on INRIA's website.
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The third dimension 
of multimedia

Jean-Daniel Boissonnat

After engineering studies at Supelec,
Jean-Daniel Boissonnat started a doctoral 
thesis on the identification of flexible modes 
in satellites with large antennas. Instead of
pursuing this research at the European Space
Agency, he preferred to join INRIA in 1981 and
started researching computational geometry,
a field of which he is one of the pioneers.
In 1986, INRIA offered him the opportunity 
to set up his own research team, PRISME.
PRISME was mostly interested in the geometrical
aspects of robotics: geometric modeling, mech-
anisms theory and trajectory planning.
A few years later, the research directions had
shifted and in 2002, Jean-Daniel Boissonnat 
set up a new team called GEOMETRICA.
The goal of GEOMETRICA is to develop 
geometry processing and certified geometric
computing. In parallel, Jean-Daniel Boissonnat
chairs the Project Committee of the Sophia
Antipolis INRIA research unit.
● Jean-Daniel.Boissonnat@inria.fr ●
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“Reverse engineering”
Reverse engineering consists in analyzing an existing object in order to reconstitute 
the processes used to manufacture it. This technique has numerous applications. 
For example, in industry a real scale digital equivalent of an object mockup is reconstituted 
in order to plan the object's manufacturing. In architecture, if a building needs remodeling, 
a digital mockup is made for purposes of revising its design. In all cases, a 3D digital object 
is recreated that provides three-dimensional information on the object that is much more 
precise than what can be obtained from a picture or a film.



along one line, many points are obtained on this line. Then, the
sensor switches to the next line and acquires many points on the
next line again. However, nothing is obtained between the two
lines. When the software looks for the closest points to perform
the triangulation, most often these points will be aligned and
thus unusable to make a triangle. This is the first, mathematical
difficulty: defining a good sampling and finding methods that
guarantee that the object reconstituted from this sampling is 
a good approximation of the actual object.
The second challenge tackled by researchers is linked to the 
efficiency and reliability of computations. Hundreds of thou-
sands or even millions of points must routinely be processed.
The program must thus be blindly trusted and the result must
however be available very rapidly. Reliability and efficiency are
in general antagonistic goals. Overcoming this antagonism is
the key to software quality in geometry. The GEOMETRICA 
project-team that Jean-Daniel Boissonnat heads today is still
working hard on this issue. In fifteen years, progress in algo-
rithms have been spectacular. Two surface reconstruction 
software packages called Nuages have been marketed. One of
them was adopted in 2000 by Dassault Systèmes. The other 
version, which is adapted to medical images, equips Siemens's
medical scanners.

European lead
European research scientists, well aware of the necessity of
comparing, regrouping and coordinating all the work carried out
in computational geometry, made an initiative that was funded
by the European Community. This project eventually led to the
creation of the CGAL (Computational Geometry  Algorithms
Library) library, which implements the most useful products 
of computational geometry. Jean-Daniel Boissonnat's team is
among the main partners in CGAL. CGAL development 
contributed to structure a dynamic community of European
researchers who thus gained a decisive lead in the field of 
geometric computing.
CGAL is available in open source and anybody can use it for
research. Several of the main American research departments
working on surface reconstruction use the triangulation com-
puting codes developed by Geometrica research scientists and
available in CGAL. A startup called Geometry Factory was 
founded in January 2003 for the industrial exploitation of CGAL
software.
Today, 3D sensors are no longer laboratory devices. A rich indus-
trial fabric is developing based on surface reconstruction with
very diverse applications ranging from culture to medicine.
Jean-Daniel Boissonnat's team is continuing its research on
more complex objects and on other aspects of geometric mod-
eling: anisotropic meshes, 3D data segmentation, multiscale
representations, compression. The main applications targeted
are scientific computing, computer graphics, medicine and 
structural biology.

3D digital objects will soon be part of our everyday
life, as is already the case for images, sound and video.
They have found their place in numerous fields--auto-
mobiles, medicine, architecture and aeronautics, 
and are about to invade the networks and renew
telecommuting, virtual visits and electronic com-
merce. What's under the surface of these digital
objects? How are they represented in the comput-
er, how are they calculated? This is the field of
computational geometry, an area Jean-Daniel
Boissonnat and his team have been advancing
for twenty years.

The story begins in the 1980s. Jean-Daniel Boissonnat
joined the INRIA team in which François Germain and
George Kryze had just developed one of the first 3D 
sensors. The sensor was able to precisely define the
coordinates of an object in space. A laser beam swept
the surface of the object, two cameras filmed the
process and restituted in stereo the space coordinates
of each lit point of the surface.
This novel type of data opened up new research direc-
tions. One problem was to reconstitute a 3D object
that can be visualized and manipulated on a computer
starting from these scattering of points in space.
Software was needed that would plot the surface of
the object by drawing triangles between the points
and combining these small surface elements to recon-
stitute the global surface. The point was to structure
the data acquired by the sensor and uncover the
object's topology. Jean-Daniel Boissonnat had the idea
of using a data structure studied by the then com-
pletely new discipline of computational geometry: the
Delaunay triangulation. He published an article that
constitutes the starting point of all research on the 
subject. Delaunay triangulation is now universally used
for surface reconstruction.

Making it real
From the first glimmer of an idea to turning it into reality,
fifteen years of research were necessary. A long-drawn-out
job guided by curiosity, with moments of inspiration, indus-

trial pressure, a team, several partners, and a happy end,
since the software is now integrated into CATIA, the CAD

software package by Dassault Systèmes, an undisputed
leader used by most large industrial groups worldwide

Why did it take so long? For such software to be usable,
it needs to faithfully reconstitute the observed object under all

circumstances. Moreover, it is not enough to know that this is the
case, but the reliability of geometrical representation must be

demonstrated and guaranteed.
Now as soon as you ask the question, problems arise, due for exam-

ple to variations in point density. When the sensor sweeps the object



Olivier Bernard
From applied mathematics to biology

Olivier Bernard first wanted to study biology,
but curiosity and the hazards of orientation 
led him first towards mathematics. After 
engineering studies and a DEA in automatic
control, he chose to work on ecosystems,
and in particular on the modeling of trophic
networks (foodwebs) in fish farm pools. While
looking for a doctoral project in this direction,
he had the “extraordinary luck" to find 
himself in the Oceanography Department of
Villefranche-sur-Mer, where a multidisciplinary
group had been constituted with Jean-Luc
Gouzé of INRIA, Claude Lobry of the University
of Nice and Antoine Sciandra, a biologist and
oceanography expert. From then on, he was
able to pursue his interests in biology. He first
obtained a Ph.D. in applied mathematics 
for oceanography in 1995. He then left for 
a post-doc in Belgium on the application of
automatic control to bioreactors and research
on wastewater treatment processes.
He has been working in Comore at INRIA 
since 1998.
● Olivier.Bernard@inria.fr ●
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The ecosystems

Anaerobic digestion
This wastewater treatment process is based on the metabolism of anaerobic bacteria, that is 
to say, bacteria that develop without oxygen. In a closed vat, the digester, more than one hundred
bacterial species, consume and digest the matter that pollutes water. Some bacteria, called 
acidogenic, transform the pollutant matter into volatile acids. Other bacteria, called methanogenic,
in turn transform the acids into methane. The process presents a double advantage. It produces 
a lot less sludge than traditional systems and a precious gas is obtained that can be used for fuel.
Anaerobic digestion is however unstable. The first stage that produces volatile fatty acids is faster
than the second stage. If it is left uncontrolled, the fatty acids produced accumulate in the digester
up to the point of endangering the methanogenic bacterial population that does not have the time
to process them. If the system is left to drift into extreme acidity, all the bacteria die. This is a real
catastrophe when you know that close to two months will then be necessary to reconstitute the
ecosystem.

of depollution



sensors is one of Comore's specialities. The sensors developed
for the Telemac project can be used to measure volatile fatty
acids, the biomass of certain bacteria and bacterial activity.
The second challenge was control and stabilization. The point
was to “force" the ecosystem to do what it was asked to do.
This required analyzing and describing the system's dynamical
evolution, then defining control algorithms. The bioreactor feed
inflow can be modified by introducing less organic matter.
Alkalinity may also be injected in order to reduce excessive 
acidity. When everything is working fine, this is easy. However,
in case of problem, the controllers themselves do not function
well. Approaches had to be developed that take into account 
the uncertainties that characterize biological systems. The
robustness of control systems was one of the major concerns 
of Telemac work, in order to ensure a perfect reliability for the
system under normal or abnormal conditions. This is also one of
COMORE's fields of expertise.

Industrial transfer
At the end of 2004 when the Telemac project was completed,
its objective had been largely reached. The teams had developed
a set of tools and solutions to deploy controlled anaerobic
digesters on a wider scale. A software package called ODIN 
written by INRIA and the Biotechnology Laboratory of Narbonne
(INRA) is currently in testing phase on digesters. It includes 
an intelligent module that steers the software sensors and all
the controllers. The module automatically computes the flows
and necessary additions. Beyond the work of Olivier Bernard and
Comore, other teams have worked on remote monitoring
aspects. A network of experts now exists, which will have the
opportunity to monitor anaerobic digesters and which will be 
in a position to step in case of problem. Two startups were
founded in Italy and in Spain to market the new tools. Thus, the
solution can be safely adopted today by small and medium sized
companies who will benefit from a very high expertise level.
Olivier Bernard keeps working within Comore, in particular on
oceanography, but also still on anaerobic digestion. In effect,
he wants to look into another potential of this ecosystem.
If the digester temperature is raised, the bacteria may produce
hydrogen-a potential fuel-while cleaning up the water. This
prospect must now be made reliable and concrete.

To clean up and recycle water, humans have
domesticated ecosystems-bacterial or plant popula-
tions that consume and digest biological matter. 
Such systems range from lagooning to the use of
activated sludge. They are much in demand for
human activities that make use of increasing
amounts of water. In order to make them more
efficient, Olivier Bernard applies the automatic
control approach: understand the reactions,
model them to automate the process, and
remote control them.

Olivier Bernard has been working on these ecosystems
since his PhD. When he joined the COMORE project-team
at INRIA in 1998, he set up a project called Telemac to
develop a control system capable of stabilizing the
anaerobic digestion process. The European Community
was convinced that this was perhaps the wastewater
treatment system of the future, and it agreed to finance
the project. Telemac started in 2001 with a budget of
4.6 million Euros and 15 partners in 7 EU countries.
Olivier Bernard took charge of the scientific coordina-
tion of the project.

Automatic control:
an idea for controlling ecosystems
The starting idea was simple: apply the automatic 
control approach to control the anaerobic digestion
process. From then on, it was unknown territory.
Indeed, classical automatic control methods were
inoperative in the case of living systems that are
dynamic, complex, unpredictable and hard to measure.
The team thus had to invent new automatic control
methods to organize the collection of significant 
indicators used to identify abnormal working modes
and automatically trigger the necessary corrective oper-
ations, for example slow down the influx of waste water.
At Comore, Olivier Bernard worked in several directions.
In order to obtain the necessary information, sensors are
available in the digester in order to measure certain 
variables-pH, the quantity of gas released, …-but not all
of them. It was, for example, possible to measure the
volatile fatty acids produced during the first stage, but this

would have been very costly and anaerobic digestion would
have lost its economic advantage. The concept of economic 

feasibility is an important aspect of research. There is no use
developing a process that nobody can adopt. The team then

had the idea of applying the software sensor concept.
Based on a model that accurately reflects reality, an information

is reconstituted from other measured data. A reliable estimate of
the significant variables is obtained by combining the theoretical

information stemming from the model and the measured 
information gathered by physical sensors. The development of software



One chance
in a thousand

Frédérique Clément
A dual cursus

Following her original vocation,
Frédérique Clément first chose to become
a veterinarian. She discovered research
during a training period at INRA. After 
her degree in veterinarian medicine, she
turned to biomathematics and carried out
doctoral work in the Applied Mathematics
and Computing department (MIA) of INRA.
She pursued her work during a post-doc 
at University College, London. She came
back to France and joined the SOSSO 
project-team at INRIA Rocquencourt,
whose activity is centered on the tools 
and applications of automatic control.
Since then, Frédérique Clément has been
working on two themes: modeling the
reproductive function with her REGLO
partners, and that of the cardiovascular
system. In the latter framework, she was 
in charge of the ICEMA cooperative
research initiative for four years.
● Frederique.Clement@inria.fr ●
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Follicular development
The female germinal cell, the oocyte, grows within a specific structure, the ovarian 
follicle, which protects and accompanies it during its maturation. Follicular cells secrete
an hormone, estradiol, which indicates follicular and oocyte maturity and leads to the
triggering of the ovulation signal by the hypothalamus (1). A woman has a reserve of
approximately 500,000 oocytes at birth, only around 400 of which will ovulate during a
whole reproductive life. 99.9% of them will thus disappear en route.

(1) ovulatory surge of GnRH (Gonadotropin Releasing Hormone)



points of view: the clinical point of view (Necker), the animal
technician point of view and physiological expertise (INRA) and
the point of view of modeling and automatic control (INRIA).

Toward a multiscale model
Frédérique Clément joined the SOSSO project-team at INRIA 
at the end of 1999. The team works on the emergence of mul-
tiscale modeling of biological processes, through a controlled
system approach. This approach corresponds perfectly to 
reproduction physiology that for example involves multiple time
scales. Seasonal variations are very important in certain animals.
These variations are superimposed with the ovarian cycle 
(28 days on average in women), the scale of reproductive life
from puberty to the menopause (around thirty years), the com-
plete ovarian follicle development cycle (6 months), hormonal
communications (a few minutes), and hormone/receiver interac-
tions (less than one second). All these time scales are entangled.
What is happening on the scale of a second has repercussions
on longer phenomena. The converse also holds true. Such syn-
chronization implies very fine tuning, and cannot be described
by a cascade of hierarchical, interdependent models.
The communication between different organs or different 
tissues of the same organ is another factor of complexity.
The female reproductive function simultaneously involves the
ovaries, the pituitary gland and the hypothalamus, which 
interact together within several feedback loops. In addition,
observation means are limited and generally invasive. It is, in
particular, difficult to acquire individual follicular follow-up data,
and the data pool exploitable for modeling is often rather 
heterogeneous due to different experimental conditions 
(in vivo/in vitro), different species, different physiological 
situations.
Reglo had its third anniversary in 2002. During these three
years, different modeling and experimentation approaches were
implemented. The teams are continuing their research and are
currently trying to integrate various imaging techniques to their
work, in order to improve non invasive observation of the 
phenomena: ultrasound scan (macroscopic vision(5)) for in vivo,
dynamic images, and MRI (mesoscopic vision(6)). This new
approach benefits from the support of partners of project
Epidaure of INRIA Sophia Antipolis.
The modeling of the reproductive function still has a long way 
to go, but the stakes are high. Ovulation success is a key 
component to reproductive success as a whole. A better under-
standing of the events leading to ovulation is an indispensable
requirement for the improvement of ovarian cycle control 
protocols, for therapeutical purposes in humans and animal
technology for domestic mammals.
(2) dynamical measurement of the "growth fraction" (the proportion of proliferating cells) 
(3) http://www-rocq.inria.fr/who/Frederique.Clement/reglo.html
(4) a joint INRA-CNRS-Université François Rabelais of Tours-Haras Nationaux unit
(5) 0.1 to 1 mm
(6) 10 to 100 µms

Modeling is a precious tool to describe, understand,
analyze and simulate complex physiological functions.
Certain functions, such as the cardiovascular function,
are the focus of much research, whereas others 
have up to now benefitted little from modeling.
Frédérique Clément is one of those rare research
scientists who are interested in reproduction and
the biological mechanisms that control it.

The scientific issue is to understand what determines this
selection, so as to be able to modulate its intensity. The
question is to characterize the control exerted on follicular
cells. During her doctoral work, Frédérique Clément first
tried to model the cell kinetics inside the main ovarian 
follicle tissue, the granulosa. The granulosa is of para-
mount interest, not only for reproduction physiology,
but also more generally for cellular biology. This is a rare
example in an adult organism, of tissue inside which
proliferation, differentiation and apoptosis (programmed
cellular death, as opposed to accidental death or necro-
sis) processes coexist. In the space of a little over 
one week, for example, the number of cells in a ewe
granulosa jumps from 200,000 to six million cells. This
growth rate is much higher than that of a tumor, but is
nonetheless closely regulated.

The contributions of modeling
During follicular development, the granulosa cells 
start differentiating, lose their proliferation capabilities 
but become increasingly good at hormone secretion.
Modeling results have lead to the emergence of the
"proliferative capital" concept. The management of
this capital will lead to ovulation or the absence thereof.
If the granulosa goes too quickly from a proliferation
situation to a differentiation situation, the cellular mass
produced in fine will not be sufficient to trigger ovula-
tion. This concept has renewed the biologists' ideas on
the question, by incorporating a dynamic dimension, and
resulted in new experimental approaches(2).
When it is sometimes tempting to think that researchers
at the interface between several disciplines can work
indifferently for such and such application, Frédérique
Clément, who had a dual cursus (veterinarian and 

biomathematician), considers that it is essential to have a
profound knowledge of the processes to be modeled.

Such knowledge is a bonus in analyzing, then synthesizing a
mass of complex information and reducing it to its essential

elements and interactions.
In 2002, the research direction on ovulation control was 

supported by a "Technology for health" ACI of the Ministry of
Research, called REGLO (REGulation of Ovulation(3)), that associ-

ates three departments: the UMR 6175 "Reproduction and
Behavior Physiology" in Tours(4), project SOSSO of INRIA

Rocquencourt, and the Clinical Research Unit of the Necker-Enfants
Malades Hospital. Thus, the project benefits from three complementary



The future 
of mobile networks

Philippe Jacquet

Philippe Jacquet graduated from the 
École polytechnique in 1981. He is Chief
Engineer of the Corps des mines.
His interests are in applied mathematics
and new technology. In 1985, he joined
INRIA in Philippe Flajolet's Algo team 
to work on algorithm performance in the
field of networks. He obtained his Ph.D.
in 1989. As networks became one of 
his favorite topics, he founded his own
research project, Hipercom, in 1998.
Today, he is at the head of a team of 
18 persons working on several sites:
INRIA Rocquencourt, École polytechnique,
University of Orsay.
● Philippe.Jacquet@inria.fr ●
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“Ad hoc” mobile networks
In a mobile network, voice and, increasingly, data are transmitted by radio waves from a physical
source point (a node, actually a small box) to another destination point. To reach their destination,
they are relayed by devices called routers that are the kingpin of the network. Routers manage
access protocols and they distribute bandwidth among users. In such a radio communication 
system made for mobility, the higher the bandwidth, the shorter the node range. To increase
throughput, it is necessary to lower the distance between such boxes, thus to multiply their 
numbers. This leads to a surprising idea: each connected portable device plays the role of a router
node, and the network works out its own topology itself, depending on the needs and available
transit points. In such ad hoc networks, each relay, each equipment is thus constantly talking to
all its neighbors in order to define the best collective organization.



Moreover, a user may decide to connect or disconnect his or her
mobile device at any instant, or just to move away, which
implies that the topology of the potential network changes con-
tinuously. The network is dynamic and the topology of available
connected routers must be updated every second. This generates
important additional traffic. Thus, the point is not only to
improve the performance of network management algorithms,
but to perform a radical change of scale. In addition to through-
put concerns, security, functioning stability and reactivity to 
configuration changes must also be addressed.
In 1997, the work of Philippe Jacquet and his team resulted in
the OLSR protocol (Optimized Link State Routing) which was
immediately proposed to the IETF. This protocol was not the only
contender at the time: economic stakes were high and each
team in the world was trying to impose their own solution.
Evaluation being slow work, it was only in 2003 that MANET
was able to announce a verdict. The IETF decided to standardize
three protocols for ad hoc mobile networks. OLSR was one of
the three. Since then, the protocol's flexibility and robustness
has contributed to its adoption by users in applications where
networks play a crucial role.
The American army chose OLSR as reference protocol for certain
tactical networks, in particular field networks, that connect
combat troops and special forces during operations. Various
operators have their vehicle fleet talk to each other via OLSR.
In Japan, taxis will be experimentally equipped with OLSR so
that passengers may surf the Web. Vehicles will also be able to
communicate with one another and with the city environment,
in the framework of the "intelligent transportation" concept.
“Ad hoc“ networks that self-define and self-manage without
any exterior authority also appealed to Internet advocates 
who deploy them to share WiFi connections, for example.
For Philippe Jacquet, with OLSR, anyone can set up a mobile 
“ad hoc” network. You just need to download the protocol
http://hipercom.inria.fr/olsr/index.html.
Today, Philippe Jacquet keeps improving and enriching the OLSR
protocol with contributions from MANET participants from all
over the world. He still explores future networks and makes
them real by evaluating performance, developing new 
algorithms and protocols and looking for tomorrow's standards.

Adopted by the general public with an ease that
astounded all experts, mobile telecommunications still
have surprises in store. More and more information 
of all kinds is being exchanged-SMS, images, video,
data. Mobile networks multiply over the planet
under diverse forms, and require increased 
software efficiency. Philippe Jacquet is working on
this in his research on algorithmic performance.

The HIPERCOM project-team of INRIA stems from the ALGO
project-team. It is interested in efficiency and algorithmic 
performance in the telecommunication area. Today, telecom-
munications are more and more about software and 
constant optimization of the algorithms is a crucial issue 
for the most fragile networks. Philippe Jacquet is interested
in this fragility: the local loop of ADSL networks, mobile
networks, and everything that requires performance.
During the 1990s, Philippe Jacquet contributed to the
research that eventually resulted in the development of
WiFi. He then worked on “ad hoc” networks and how to
adapt the Internet protocol to wireless networks.
In effect, the Internet protocol (IP), which is widely
deployed today on fixed networks, has demonstrated
its robustness and flexibility in case of equipment failure.
In this protocol, the routers continuously analyze the
state of the networks to which they are connected 
and transmit the information to the other routers.
This makes it possible for the whole to regularly recon-
figure efficient paths through which they will direct the
information to be transmitted. It is however practically
impossible to directly apply the IP solutions deployed
on fixed networks to mobile networks. Indeed, the
routers talk to each other over the network itself, and
the capacity of a wireless network would soon be over-
loaded just by the data exchanged for the management
of the network.
The Internet protocol is a hot topic and research in the
field is ferociously competitive worldwide. There is a
place where ideas and advances are measured against
each other: the IETF (Internet Engineering Task Force). The
IETF is an international organization that involves most
players in the field in order to develop the new Internet
standards. Philippe Jacquet is participating in the MANET

(Mobile AdHoc Networks) work group of the IETF, the objec-
tive of which is to define an adaptation of the functionalities

of IP routing to mobile applications in dynamical networks.

The algorithmic issue
There are significant difficulties around Philippe Jacquet's

research. First of all is a scaling problem. Things that work in the
usual networks do not automatically work in ad hoc networks.

If each connected mobile device is a node, then the number of nodes
to be managed can be quite large.



The new compression 

Christine Guillemot

Christine Guillemot joined the France
Télécom research center in 1985 after 
her engineering degree. A few years later,
she obtained her doctorate from the ENST.
She collaborated in numerous encoding
projects for applications in TV, high defini-
tion TV and multimedia. At the beginning
of the 1990s, she was visiting scientist 
for eighteen months at the Bell
Communication Research Center in the
United States. She came back to France
Telecom from mid-1991 to 1997 as project
head. Christine Guillemot then joined the
TEMICS project-team at INRIA as Senior
Research Scientist. She has been heading
TEMICS since 1999.
She also participates as an expert for 
the European Commission in the IST
(Information Society Technologies) and 
for the French Agency for Innovation.
● Christine.Guillemot@inria.fr ●
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“Scalable” compression
Contents are transformed into digital code in order to be compressed. For example, video is
decomposed into a set of images, and an image is decomposed into a set of points. With each
point is associated information on luminance and color components. This information is very
redundant. Compression consists in limiting this redundancy by finding new representation
spaces, through what scientists call "transformations". These spaces must allow a compact 
representation of the signal. Today, compression algorithms are specific to the terminals that
decode the information. Tomorrow, with "scalable" compression, a unique code will have been
found that will be decoded differently on different resolution levels, according to the terminal
that receives the code or the network that transmits it.

spaces



that makes use of the best contributions. This is how interna-
tional standardization normally works. For example, the MPEG
standard for digital TV includes several hundreds patents.
In order to facilitate the evaluation of SVC contributions, a 
common software package will soon be put at the disposal of
the different participants. This package will make it possible for
everyone to demonstrate the significance of their contribution in
a comparable setting. Christine Guillemot is planning to propose
Temics results on the source/network coupling. To achieve
results in standardization bodies, you need to arrive in force.
Temics is advancing in partnership with Thomson. The team is
also participating in numerous European projects in the frame-
work of the IST program.
This approach only represents part of the research of Christine
Guillemot and her team on compression. One of their research
directions consists in trying to associate other functions with 
the code. A signal can be compressed while appending comple-
mentary information to it, such as metadata describing its 
contents, or a hidden message and so on. Access to contents,
rights and copying protection are applications of these 
techniques. Representation spaces can also be developed that
will confer much robustness in the face of attempts to modify
the contents.
TEMICS is also advancing on another prospect, distributed source
encoding.
In classical compression, the broadcasting encoder is consider-
ably more complex that the decoder. However, today the 
transmitter can be a simple cell phone equipped with a camera
and sending a film to a PC. In this case, it is necessary for the
information encoding to be simpler than the decoding.
Distributed source encoding has numerous applications in video-
surveillance or in virtual reality in which different cameras 
capture the same reality.
Thus progress in compression always go together with technologi-
cal advances and the needs they create.

JPEG, MPEG, MP3 are all acronyms that designate
powerful algorithms that transform, encode and 
compress images, video and music, in order for them
to squeeze through networks increasingly dense
supporting traffic. This simple idea revolutionized
habits and access modes to contents. For Christine
Guillemot, who works in this field, progress in
compression has not reached its limits, since 
the growth in information circulating on the 
networks always catches up with that in network
capacity.

The first image compression standards date from the
1980s. They have been continuously advancing since then
by integrating more and more research and scientific
computing. Christine Guillemot chose this specialty as
early as her doctoral thesis work. She now heads the
Temics team of INRIA Rennes-Irisa. Compression is one
of TEMICS main research directions.
Today, the team is interested in "scalable" compression.
The stakes are high: such compression would for 
example allow a film producer to perform only one
compression operation in order to make the film avail-
able to all users. Each user would then decode the 
signal according to their receiver or their needs.
TEMICS specialized in source/network coupling. The
idea is to take into account the distribution channel 
(the network) as early as information coding (the
source). This research addresses a double issue: prepar-
ing the adaptation of the coding to different types of
networks (scalable compression) and making sure that
the coded information is resistant to the various pertur-
bation and noises of transmission. In this field as 
elsewhere, algorithm robustness has become crucial as
soon as quality of service had to be guaranteed. It should
be ensured that the decoder will understand the informa-
tion, including in case a perturbation has partially
destroyed the signal. To achieve this goal, common prac-
tice is to add error correcting codes behind the compressed
information, but this uses up bandwidth. Christine
Guillemot and her team are trying to directly implement
such security into the coding in order to lower the redun-

dancy requirements.

Contributing to international standards
In the field of compression, everything must go through 

the ISO (International Standard Organization). ISO is where the
various actors from research and industry develop new stan-

dards. After having contributed to the development of various
standards, including JPEG 2000, Christine Guillemot is currently

participating in the SVC (Scalable Video Coding) work group of the
ISO, whose objective is to obtain a scalable compression standard by

mid-2006. This work group involves many participants. Each one of
them present their work and the work group looks for a convergence



Christian Barillot

Christian Barillot is Senior Research
Scientist at CNRS. He got interested in
information, signal and image processing
as early as in his doctoral work. He spent
18 months in the most important private
clinic in America, the Mayo Clinic at
Rochester, Minnesota, where he improved
his knowledge on these subjects.
He was hired at CNRS upon coming back
to Rennes, where he participated in the
creation of an INSERM unit in which he
worked on image merging problems.
He remained a member of this unit, while
joining the VISTA project-team of Irisa,
a joint INRIA-Rennes, CNRS and INSA
Rennes unit, during the 1990s.
Christian Barillot continued his research on
medical imaging in VISTA, a theme that
gained growing importance within the
team, until he founded his own project-
team, VISAGES, in 2004.
● Christian.Barillot@inria.fr ●
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What surgeons could see 
during an operation

Merging medical images
Medicine and surgery make use of multiple images that are based on totally different techniques.
Ultrasound scan uses sound to plot a topology. MRI (magnetic resonance imaging) provides a 
geometrical description based on the observation of magnetic fluxes in tissues. Associating the
two is like adding apples and oranges. Image merging is however one of INRIA's fields of expertise.
Since the observed reality is the same, common information is looked for in each type of imaging,
that is used to construct models. These models are then used to integrate information coming
from one source into an image supplied by another technique, in order to complement the latter.



The second issue has to do with real time. The MRI image 
transformed by ultrasound observation must be instantaneously
available to the surgeon during the operation. The necessary
computations must thus be fast. The team is working on more
efficient processing algorithms, on adapting them to parallel
computing and on their interoperability with partner clinical
sites. Here again, Christian Barillot can leverage work of other
teams, in particular those working on information mediation
and grid computing, one of INRIA's fields of expertise. Research
in this area is all the more important as the real time and 
computing efficiency issue concerns the whole of medical 
robotics.
Computer security is the third research direction. It is necessary
to guarantee-and thus prove-that the merged image remains
reliable and relevant at every instant. What would not be 
important for a leisure application becomes vital in the field of 
surgery. The point is not to manage to do the best, but to prove
that the result is guaranteed.
If surgery is very open to new technology, implementing such
technology however requires numerous experiments intended 
to prove their reliability.
Tests on the acquisition of ultrasound images during an opera-
tion are being currently conducted during different operations
on benign tumors at the Rennes Hospital Center. Similarly,
image reconstruction integrating two sources (ultrasound 
and MRI) is also being tested. The next step will be real time 
restitution of the merged images to the surgeon.

Modeling surgical gestures
The introduction of these technologies causes changes in 
surgeons' practice, especially in the organization of an opera-
tion. The ultrasound sensors induce a new constraint in the 
surgical environment. This is why, in parallel with its research on
imaging, Christian Barillot's team is interested in the modeling
of this new practice: identifying all the entities involved in an
operation, describing the relations between such entities, the
necessary gestures and defining the assistance, parameters and
tools that the surgeon will need to start such and such a proce-
dure. Such a model could then be used in surgical training.
The problems met by surgeons and their needs are the main
driving force of Christian Barillot's research. He has set up a 
network of working partnerships with different medical teams 
in Rennes and in the region. This is important to identify the
problems and permanently adjust work directions. In effect,
15 to 20 years may pass between the beginning of a research
and the moment when it is adopted in clinical practice.

Due to medical images, neurosurgeons can see what
remains invisible to the naked eye-the inside of the
brain. However, during the operation, as soon as they
open the cranium and look for themselves, they only
have a view of the surface. To see what is under it,
they must make an incision. For Christian Barillot,
medical images during the operation could allow
them to see in depth.

As early as during his doctoral work, Christian Barillot chose
to work closely with medical teams. This was at the begin-
ning of the 1980s and his research under the direction of
Professor Scarabin, a neurosurgeon, was on computer
graphics and its applications in medical imaging.
This theme has remained his favorite topic ever since. In
project VISAGES, which he founded in 2004, Christian
Barillot focuses his work on the pathologies of the head
and the neck.
Today, his research leads him into the operating room
in neurosurgery, with one question: could images
acquired during the operation and merged with 
formerly acquired images provide surgeons with visual
information that is more precise and more comprehen-
sive than what they can observe directly?

Precision, in depth
Neurosurgery is a matter of precision. You do not
cut randomly inside the human brain, which is why
surgeons prepare their operation with images
acquired beforehand via MRI in particular. However,
the topology of the brain changes with the anes-
thesia, the blood pressure, the gravity and so on.
Several international studies have shown that 
opening the cranium without direct intervention on
the brain can cause changes in topology of over one
centimeter. Such changes are fraught with conse-
quences for neurosurgeons who must work down to
a millimeter. The preparation of the operation must be
readjusted during the operation. Unfortunately, if the
surgeon can see surface modifications, what happens
inside remains hidden.
Ultrasound could be used in the operating room and 
supply this information up to a depth of 10 cm, but it is

harder to interpret than MRI, which is still difficult and 
costly to perform during an operation. Christian Barillot's

team wants to associate the two. The idea is to use the infor-
mation supplied by the ultrasound during the operation to

modify the formerly acquired MRI images in real time, including
the functional aspect. This objective raises several scientific

problems.
Image merging is by now a classical theme at INRIA. Christian

Barillot's team specializes in adapting ultrasound images for inte-
gration. Using statistical measurements and a modeling of the 

ultrasound signal received, it is possible to improve the integration 
of the obtained information into the MRI image.



Freeing
the middle kingdom

Emmanuel Cecchet

Emmanuel Cecchet has been a computer
enthusiast since elementary school.
Since industry was not stimulating enough
for him, he quickly went into research.
He obtained his Ph.D. in 2001 at the
Institut national polytechnique de
Grenoble, already on middleware.
He continued his research for one year at
Rice University in Texas, then joined INRIA
in September 2002 in the SARDES project-
team, to work on autonomic servers,
that is to say, servers that reconfigure
themselves automatically in case of failure.
● Emmanuel.Cecchet@inria.fr ●
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Middleware
Under visible computing, between operating systems and the tools 
everybody uses, there exists a hidden software world with multiple functions:
communication between applications, request management to import or
exchange data, security, administration, etc. This middle kingdom occupies 
a growing space since it is estimated that today, such invisible tools represent
more than one third of the lines of code used in companies.



The ObjectWeb consortium is managed by an executive 
committee composed of eight members. There are three repre-
sentatives from the founding members (Bull, France Télécom
and INRIA), one representative from the users, and four 
representatives from member companies.
In the consortium organization, Emmanuel Cecchet took charge
of the college of architects whose assignment is to guarantee
the coherence of the developed code base, to give rise to and
evaluate new contributions and to find synergies between the
various projects in order to solve architectural problems or
address new specifications.

Software production, industrial successes
ObjectWeb has sparked very productive research and innovation
since its inception. Today, the consortium is home to eighty 
projects at different development stages: complete application
platforms (Java application servers, J2EE servers, Corba plat-
forms, OSGI platforms, grid computing platforms), XML-oriented
tools to synchronize embedded computing devices, tools for
component programming, tools for databases and transaction
management, among others.
The success of some of the consortium's software did much 
for its development. Today, ObjectWeb boasts 1,000 individual
members, 300 developers and 7,000 users on the different
forums. The site has ten million visits per month. Certain 
software packages are widely distributed and used worldwide,
such as JOnAS(1), a J2EE application server that conforms to Sun's
specifications, or C-JDBC(2), a new consortium product that makes
use of Java technology to simplify access to a database clusters.
Numerous companies have adopted it all over the world.
For Emmanuel Cecchet, research took a turn with ObjectWeb
and he discovered a new role. His mission is to mobilize all 
participants in order to enrich the contributions. The investment at
the beginning of a project is significant, but once it is launched,
the work benefits from contributions coming from all over the
world and the common project is considerably more complete
than it would have been if it had been developed by a single
team. This also makes it possible to launch innovative research
such as the recent European project GORDA, for which partners
were able to identify their synergies through ObjectWeb.

(1) (http://jonas.objectweb.org)
(2) (http://c-jdbc.objectweb.org)

There is more and more embedded computing in
cars, planes, shops, and also in all home appliances.
With the deployment of networks and the Web, these
computing devices communicate with each other-the
aircraft with the ground, the label with the shopping
cart, the bus with the traveler, and so on. Such
developments are at the heart of very active
research in order to invent the software that 
creates the link. This computing “in the middle”,
which is called middleware, is Emmanuel
Cecchet's research field.

Emmanuel Cecchet has been programming since elemen-
tary school. He is now a research scientist at INRIA. He
has been fascinated by middleware since he discovered
these technologies at the university. This is why, when he
joined INRIA in September 2002, he embarked on the
ObjectWeb adventure. ObjectWeb is a consortium
founded in 2001 by INRIA, France Télécom and Bull to
foster open source middleware development.
ObjectWeb is a non-profit organization hosted by
INRIA, whose commitment in favor of free access to
middleware comes from several observations.
Middleware creates the link between applications. It is
thus essential that it respects standards and be wide-
ly adopted. For researchers, free software has emerged
as the best way of making sure their work is widely
known and distributed. Furthermore, it appears to be
difficult to market such developments, as can be seen
from the involvement of an increasing number of
industry partners who have adopted to consortium's
approach. Obviously, there is no question of putting all
software into ObjectWeb. Only the building blocks are
put in, the infrastructure that everyone should share to
develop applications, in other words the middleware.
Today, ObjectWeb gathers together around fifty partner
organizations, either academic (INRIA, European univer-
sities), industrial (Thales, Dassault), commercial (Red Hat,
a Linux distributor) or integrators (Cap Gemini).

The ObjectWeb community
ObjectWeb encouraged the emergence of a community of

very diverse participants who are at the same time contrib-
utors and users. Research scientists distribute their results

there and find in return examples of industrial use and appli-
cations that are useful to re-orient their work. People from

industry participate in research, they exploit the available code
base and use it in production. They also trace problems to be

solved or specific needs. Integrators combine all these software
bricks into wider solutions. The community also has individual

developers and students who want to gain rapid recognition by
participating in large visibility projects. ObjectWeb has a Web site

where all available software and ongoing projects can be found. The
"forge" regroups all software tools to manage projects and source

code. All source code is online.

FlowVR



Cosy
technology

Wendy Mackay

Wendy Mackay's career is full of surprises.
During her psychology studies on language
learning by primates, she ran out of money 
and decided to go to work in industry.
She had always been interested in computers.
She joined DEC, a computer manufacturer 
no longer in existence, to develop software.
When she decided to resume her doctorate,
she switched to computer science at MIT.
She obtained her Ph.D. in 1990 and joined
Xerox PARC, a long time innovation leader 
in the United States. She married a Frenchman
and came to INRIA in a temporary position 
for foreign researchers. After two years 
of research, Wendy Mackay decided to stay 
in France. She proposed a research project 
called IN SITU, that was launched in 2002 
at INRIA Futurs. The project is located on 
the Orsay site. It is a joint project with the
Department of Research in Computer Science
(LRI) of the University of Paris-Sud and CNRS.
● Wendy.Mackay@inria.fr ●
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Human/machine interfaces
The interaction modes between all sorts of new devices that include more and more 
software, and humans have changed considerably in the past few years. Today, commands 
are digital. Keyboard, screen and mouse have become commonplace. We also use vocal 
commands and touch screens. However, the question of the interface between humans 
and machines is still the topic of much research and focuses all the more energy as interface
simplicity often becomes the key to the adoption of a given new technology.



situations and meet numerous needs, but we can-we must-
imagine simpler things to meet simpler needs. Wendy Mackay
has thus developed with Michel Beaudoin-Lafon, Head of the
Department of Research in Computer Science (University of
Paris-Sud and CNRS) and member of project In Situ, a computer
interface system without a keyboard but with two mice 
(we do have two hands!). Tests have shown that this system
made it possible to carry out most current tasks faster than with
a keyboard.
Actually, it is a proven fact that most software, which is becom-
ing richer and richer, is now used only up to 10 to 15% of their
functionalities. So, why make things more complicated instead
of designing tools that really meet the needs of the users?

Starting from humans
Wendy Mackay founded her INRIA research project in 2002,
with a program to develop situated interfaces. InSitu starts with
the human being in a given situation, at work, at home, and 
so on. The point is not to create needs in order to sell new 
technology. It is to develop technology that meet the needs of 
a user in a given situation. This is a constant concern in Wendy
Mackay's career. In her Ph.D. at MIT in 1990 on the manage-
ment of technological innovation, she worked on co-adaptation.
Users adapt to software, but they also adapt the software to
their user needs. Often, the users are innovators, as was shown
by the evolution of spreadsheet programs. Based on a simple,
very powerful kernel, users were the ones who defined the
applications.
This is why in software design, room must be left for the user's
creativity by offering a good compromise between power and
simplicity. The user is the focus of research for this multidiscipli-
nary team where a majority of computer scientists work with
two psychologists and designers.
Starting from the user means going beyond technology to 
imagine sometimes unexpected solutions. The team is thinking
about paper as interface. Using a graphics tablet or a pen 
that captures writing, such as the one marketed by Anoto,
paper becomes interactive and users can define their own
means of annotating and indexing texts, and linking them to
computer resources. Technology could thus be reconciled 
with everyday life.

While every one of us strives to get used to 
increasingly complex keyboards and remotes in order
to interact with such everyday objects as TV sets and
phones, Wendy Mackay is not giving up. In her 
opinion, technology can provide users with "natural"
contacts through touch, sight and hearing.

The Internet has opened up powerful communication 
capabilities. Everyone wants to talk to the whole world and
at a reasonable price. In this interconnected world, Wendy
Mackay would like to continue to keep a little coziness 
by favoring certain communication chains. She devises
“intimate networks" that would put the Internet at the
disposal of a new kind of proximity, as can be seen from
the “Mirror Space" application presented at the Cité des
Sciences de la Villette and at the Centre Pompidou.

A new kind of proximity
This could be a family or a close group of individuals.
Each one of them lives in their own house. The place is
irrelevant since the idea is to use the Internet to recre-
ate or maintain the proximity we enjoy when living as
neighbors or under the same roof. With Mirror Space,
a permanent visual connection is established in the
form of a mirror in various locations of the intimate
network. When you live together, you know who is in
the house at any given time and you can go knock on
their door.With Mirror Space, when you are next to the
mirror, a blurred image appears to all other partici-
pants, indicating that you are present. If you want to
communicate, you get closer to the mirror, possibly tap
it to tell others you would like to establish contact.
When very close to the mirror, the image becomes
sharp. The correspondent may also choose to approach
the mirror or not. Everyone is free, the same as in a
house. There is no number to dial and no intrusion of
privacy. The network is intimateand thus private, and the
connection permanent. The whole system must remain
very simple so that an eighty year old grandmother can
stay in touch with her grandson who has just moved to
another country.
The key to such intimacy is simplicity-to be able to com-
municate with a close relative or friend in the same way you

would come to his or her bedroom or office door, without
using a keyboard, access code, or complex procedure.

For Wendy Mackay, the ideal interface must be sufficient 
to do what we want it to do without any remotes, buttons or

useless functions. Beyond this, perhaps technology could help
us discover more natural remote communication modes. Before

she got interested in computer science, Wendy Mackay studied
psychology. For her, what's natural starts with the human senses:

the eyes to see, the ears to hear, the hands to touch... all these 
characteristics are definitely here to stay, in spite of technological

changes. According to her, keyboards are better adapted for deft 
people, such as pianists or typists. They are very useful in multiple 



networks

Olivier Festor

Olivier Festor started working on network
supervision in 1991 during his DEA at the
Henri Poincaré-Nancy 1 University, from
where he spent three years in an IBM
laboratory in Heidelberg, Germany.
He came back to Nancy for his doctoral
thesis in 1994 thanks to a Guest Scientist
fellowship funded by a contract between
IBM and the University of Nancy.
After a postdoc at the Eurecom Institute,
an engineering school located at Sophia
Antipolis, he joined the Resedas project-
team at INRIA, defended an Habilitation 
à diriger des recherches in 2001 
(a postdoctoral university degree granting
the right to be doctoral advisor), and 
created his own research project-team
MADYNES in 2003.
● Olivier.Festor@inria.fr ●
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Automatic management
Telecommunication networks are complex systems that are increasingly
hard to monitor. The actors in charge-operators, service providers, 
and so on-try to implement systems that will supervise the networks 
and automatically manage them, by continuously monitoring the state 
of the networks and applying operations in the form of algorithms, 
to improve this state. Such an automatic model can be used to ensure 
the different functions of network management: fault processing, 
configuration, accounting, performance management and security.

Self-managing 



element of building its configuration parameters alone or in 
collaboration with its peers. Now, if we know how to reconfigure
a network of 1,000 components, how do we proceed for ten
million devices that are not all necessarily connected at the
same time?
Let's imagine we want to modify the addressing of a network
when changing service providers for example (this is possible in
IPv6 networks). The operation must first be triggered but its
propagation must also be monitored. We must make sure that
the network keeps transmitting information during the transfor-
mation and apply corrective measures in case of problem.
Classical configuration models are of no use because there is no
turning back. In such a reconfiguration, we can only go forward
and implement punctual actions that will lead to a new stable
state.
To apply its work, Olivier Festor's team developed several 
configuration support tools. First was Madymax, a network 
configuration tool for cell phones. Then, in 2004, Madynes work
resulted in the publication of YENCA, a tool that supplies the
software infrastructure needed to configure a network compo-
nent, or any kind of equipment, using the Netconf protocol.
This new standard is based on XML technology to represent the
configuration data. It is currently being standardized in the IP
world at the IETF (Internet Engineering Task Force). YENCA is
now available on a free software distribution server in order 
to simplify access and distribution. For Olivier Festor, YENCA
implements a protocol in the process of standardization. It is
therefore essential that researchers and developers can evaluate
it. YENCA has already aroused keen interest throughout the
world. It is thus used today in several universities. Different
industrial development teams are also currently evaluating it.
The Madynes teams keep enriching it by integrating support for
security functions, and by experimenting with it in multiple
application domains, router and Linux firewall configuration in
particular.
In parallel, Olivier Festor and his team are working on the 
monitoring of such new networks. This includes the deployment
of a set of probes, the analysis of the data collected by 
algorithms capable of making a diagnosis leading to adapted
treatment, in this case configuration or intervention commands.
The challenge also consists in obtaining distributed and cooper-
ative approaches that support the scale factor and increasing
dynamics of the monitored systems. Indeed, there are numerous
operators on networks today. To take an example, the paths
taken by the data transmitted over the Internet are defined
based on information supplied by over 18,000 autonomous sys-
tems that belong to operators, service providers and companies.
Can we take the risk of letting a configuration error on a single
router paralyze a large part of the Internet in a few instants?

How can we control the risks taken by our 
telecommunication networks that have now become
indispensable for the good functioning of many 
activities? For Olivier Festor, the simplest solution 
is to enable the new networks that extend them-
selves dynamically all over the planet to manage
themselves.

Telecommunication networks have changed considerably
and keep extending all over the world. They link together
more and more interconnected objects-today personal
computers in the home and mobile terminals, tomorrow
the objects of daily life, TV sets, sensors, home appliances.
They support a growing number of services: Internet
access, voice over IP and digital video streaming, today
and in the future, personalized services, videoconferenc-
ing and very high quality video on demand. Finally,
networks have become dynamic, that is to say that they
automatically change topology or behavior to better
adapt to the context. This is already the case in peer-to-
peer networks for example. Tomorrow, everyone will be
able to connect to the Internet via multiple service
providers using different technologies (ADSL, WiFi,
power line) and switch from one to the other practi-
cally instantaneously.
This evolution is a real headache for specialists and 
an issue for research scientists, since the monitoring
models and methods developed in the mid-1990s are
totally unsuitable for the characteristics of the new
networks.

An important modeling challenge
Olivier Festor heads the Madynes project-team at
INRIA since 2003. He is interested in the supervision of
large scale dynamical networks. He designs systems
that would make it possible to automate network man-
agement functions that would also organize themselves
autonomously. Concerning such management functions,
equipment configuration is one of the team's main
research direction. Configuring network equipment
means to supply all the information that is necessary for
the equipment to connect and perform its assigned tasks.

The more daily life devices get connected, the more impor-
tant it is to automate this function. Indeed, it does not seem

realistic to expect someone to configure a brand new digital
TV set all on their own. Automation is also important in the

case of very large scale networks for which thousands of scat-
tered equipments must be reconfigured for every environment

change.
To automate this reconfiguration process, networks must be 

modeled and the dependencies between all the elements that 
constitute the networks must be described. The team is working on

the deployment of configuration parameters, especially on system
self-configuration, that is to say the capability endowed to each network



Images
of the invisible

Éric Sonnendrucker 

Éric Sonnendrucker is a Professor of Applied
Mathematics at the Louis Pasteur University 
in Strasbourg. He started early on working 
in plasma physics. During his DEA, a professor
pointed out a CEA proposal to him: working
abroad in lieu of military service in a U.S.
laboratory specializing in plasma physics.
Éric Sonnendrucker to this day still collaborates
with that same team and strongly encourages
his students to go abroad to establish their
own network. After his Ph.D., he accumulated
experience throughout the world-in Germany,
at Berkeley in the United States where he 
started working on heavy ion fusion.
Éric Sonnendrucker then joined CNRS, which he
left to become a university professor. This new
responsibility required more time, but made it
possible to remain in contact with young 
students and with mathematics outside of any
applications. Since 2003, Éric Sonnendrucker
also heads project-team CALVI.
● sonnen@math.u-strasbg.fr ●
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Plasma in “phase space”
The basic material of nuclear fusion is plasma, a gas of electrically charged particles.
For fusion to happen, two nuclei must be brought close enough together. The position
of particles is important, but it changes all the time. Physics obeys rules. A plasma 
is described and modeled in a six-dimensional space called the phase space in order
to study its evolution. In plasma physics, a material point is thus represented by its 
coordinates in ordinary space (three dimensions) and in the velocity space (three more
dimensions).



By linking what cannot be seen with these visible indicators,
they get closer to reality and help physicists gain little by little
an intuition of what is going on and better understand the
phenomena.
The second difficulty is related to the representation of data in
4, 5 or 6 dimensions supplied by the computations. In order to
represent such high dimensional data, a sequence of projections
on a plane or cross sections is effected. The phenomenon is thus
simplified by visualization, but this is already an initial step in
modeling.
The more complex the system, the more essential modeling is to
understand a phenomenon. In modeling, the important interac-
tions are identified, hence a simplification. Certain parameters
can be isolated. At the highest simplification level, a very simple
model is obtained. This model can be progressively enriched in
order to approach an understanding of the whole. Modeling
remains an important aspect of Éric Sonnendrucker work in
plasma physics.
In July 2003, Éric Sonnendrucker founded project-team CALVI
(Computation and visualization), a joint project of INRIA, the
IECN (CNRS and Henri-Poincaré University), the IRMA and 
the LSITT (CNRS and Louis-Pasteur University), located in Nancy 
and in Strasbourg. The project program is ambitious: to model,
simulate and propose an interactive 3D visualization tool.
Interaction is a new challenge for the team. Simulation in a 
six-dimensional space represents a colossal amount of data 
and computations. Research scientists must be able to interact
with the image during the simulation in order to test and 
visualize such and such an hypothesis. To achieve this goal, the
interaction must occur within an acceptable delay, close to real
time. For researchers, this means developing new computation
algorithms, new, very efficient data processing methods and very
fast data compression and decompression solutions.
CALVI hopes to produce an operational software within 
four years.

Plasma physics is interested in an infinitely small 
and totally invisible world. Numerous teams around 
the world are working in plasma physics, looking for
controlled nuclear fusion, an energy source that is
cleaner than fission since it does not produce any
waste, and also safer since the reaction stops 
automatically as soon as it is no longer confined.
There is one problem, however: plasma is 
very unstable and up to now, no-one has 
succeeded in controlling fusion situations. 
Éric Sonnendrucker applies his research in
applied mathematics to the modeling and
simulation of plasmas. Since a few years now,
he also wants to display these invisible 
systems.

It was when working abroad in lieu of military service at
the Livermore Laboratory in the United States on a CEA
project, that Éric Sonnendrucker discovered plasma
physics.
At the time, his research was essentially on modeling,
mathematics and simulation. In effect, while waiting
for the construction of international experimentation
sites, and especially that of a tokamak (a nuclear
fusion reactor) planned in Cadarache in France,
research in such a complex field as plasma physics
leads to the development of models and to simulation.
The two approaches will then remain complementary.
Tokamaks represent heavy investments. Experiments
are complex operations and numerical simulation is an
indispensable research tool.
Numerical simulation however requires long computa-
tions. Little by little, Éric Sonnendrucker realized that
physicists needed a tool to visualize such simulations in
order to gain a more intuitive understanding of plasma
situations, confinement and how to achieve fusion.

From computations to images
Simulation visualization is already commonplace in 
certain applications in industry or research: the automo-
bile and aerospace industries already have virtual reality
halls, and so do the pharmaceutical and biological indus-

tries. This is less common in the field of plasma physics. Only
a handful of departments are pursuing research in this direc-

tion. Éric Sonnendrucker's team in France and their partner at
the University of Berkeley are among those.

The problem is all the more complex that the phenomena to be
visualized cannot normally be seen. In a vehicle crash simula-

tion, images display a realistic phenomenon. To the contrary,
nobody ever saw plasma particles, nor plasma in the phase space,

a six-dimensional space.
The researchers' approach consists in finding relations between

unobservable phenomena and larger scale quantities that could be
measured such as the plasma energy, temperature, pressure and so on.
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Ambient computing and embedded systems
Software architectures and distributed systems
Design and development of adaptive programs and systems
Software components weaving
Active objects, semantics, Internet and security
Objects, aspects and components
Portable Objects Proved to be Safe
System architecture for reflective distributed computing environments
Reliable and efficient component based software engineering 
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COMMUNICATING systems A: Distributed systems and software architecture
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MAIA (13)
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Inverse problems in earth monitoring
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Methods for interactive software ergonomics
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Laurent MICLET
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Distributed and interactive algorithms in management and signal processing for telecommunications
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Sophia Antipolis

Futurs
Rennes
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Rennes
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Rennes

Models and methods of analysis and optimization for systems with real-time 
and embedded constraints
Contributions of the Data Parallelism to Real Time
Synchronous programming for the trusted component-based engineering of embedded 
systems and mission-critical systems
Migration and mobility : semantics and applications
Mobililty, security, concurrence, verification and analysis
Programming and operating systems for applications in real-time
System synthesis and supervision, scenarios
Real time and interoperability
System validation - Research and applications
Verification models and techniques applied to testing and control of reactive systems

Robert de SIMONE
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Jean-Pierre TALPIN
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Jean-Jacques LEVY
Éric RUTTEN
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COMMUNICATING systems C: Embedded systems and mobility

CAPS (2)
COMPSYS (9)

Rennes
Rhône-Alpes

Compilation, parallel architectures and system
Compilation and embedded systems

André SEZNEC
Tanguy RISSET

COMMUNICATING systems D: Architecture and compiling

COGNITIVE systems A: Statistical modeling and machine learning
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Project-teams

ALCOVE (51)
ARTIS (23)
EVASION (23)
IPARLA (15)
ISA (13)
REVES
SIAMES (2)

Futurs
Rhône-Alpes
Rhône-Alpes
Futurs
Lorraine
Sophia Antipolis
Rennes

Collaborative interactive virtual environment
Acquisition, representation and transformations for image synthesis
Virtual environments for animation and image synthesis of natural objects
Visualization and manipulation of complex data on wireless mobile devices
Models, algorithms and geometry for computer graphics and vision
Rendering and virtual environments with sound
Computer generated images, animation, modeling and simulation

Christophe CHAILLOU
François SILLION
Marie-Paule CANI
Pascal GUITTON
Jean-Claude PAUL
Georges DRETTAKIS
Bruno ARNALDI

COGNITIVE systems D: Image synthesis and virtual reality

Project-teams

CASSIS (14)
CONTRAINTES
CRISTAL
EVEREST
LANDE (2)
LOGICAL (19)
MOSEL (54)
PROTHEO (13)
SECSI (20)

Lorraine
Rocquencourt
Rocquencourt
Sophia Antipolis
Rennes
Futurs
Lorraine
Lorraine
Futurs

Combination of approaches to the security of infinite states systems
Constraint programming
Typed programming, modularity and compilation
Environments for Verification and Security of Software
Software design and validation
Logic and computing
Proof-oriented development of computer-based systems
Constraints, automatic deduction and software properties proofs
Security of information systems

Michaël RUSINOWITCH
François FAGES
Xavier LEROY
Gilles BARTHE
Thomas JENSEN
Gilles DOWEK
Dominique MERY
Claude KIRCHNER
Jean GOUBAULT-LARRECQ

SYMBOLIC systems A: Reliability and safety of software

Project-teams

ALGO
ARENAIRE (9)
CAFE
CODES
COPRIN (16)
GALAAD (17)
GEOMETRICA (18)
LEMME
SPACES
TANC (22)

Rocquencourt
Rhône-Alpes
Sophia Antipolis
Rocquencourt
Sophia Antipolis
Sophia Antipolis
Sophia Antipolis
Sophia Antipolis
Lorraine
Futurs

Algorithms
Computer arithmetic
Computer algebra and functional equations
Coding and information protection
Constraints solving, optimization and robust interval analysis
Geometry, algebra, algorithms
Geometric computing
Software and mathematics
Solving problems through algebraic computation and efficient software
Algorithmic number theory for cryptology

Bruno SALVY
Gilles VILLARD
Manuel BRONSTEIN
Nicolas SENDRIER
Jean-Pierre MERLET
Bernard MOURRAIN
Jean-Daniel BOISSONNAT
Loïc POTTIER
Paul ZIMMERMANN
François MORAIN

SYMBOLIC systems B: Algebraic and geometric structures, algorithms

Project-teams

ACACIA
ATLAS (46)
ATOLL
CALLIGRAMME (13)
EXMO
GEMO (1)
LANGUE & DIALOGUE (13)
MOSTRARE (60)
SMIS
TEXMEX (2)
WAM

Sophia Antipolis
Rennes
Rocquencourt
Lorraine
Rhône-Alpes
Futurs
Lorraine
Futurs
Rocquencourt
Rennes
Rhône-Alpes

Knowledge acquisition for aided design through agent interaction
Complex data management in distributed systems
Software tools for natural language
Linear logic, proof networks and categorial grammars
Computer mediated exchange of structured knowledge
Integration of data and knowledge distributed over the web
Human-machine dialogue with a significant language component
Modelling tree structures, machine learning, information extraction
Secured and Mobile Information Systems
Multimedia content-based indexing
Web, adaptation and multimedia

Rose DIENG
Patrick VALDURIEZ
Éric de la CLERGERIE
Philippe DE GROOTE
Jérôme EUZENAT
Serge ABITEBOUL
Laurent ROMARY
Rémi GILLERON
Philippe PUCHERAL
Patrick GROS
Vincent QUINT

SYMBOLIC systems C: Management and processing of language and data
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BIPOP
CONGE (31)
e-MOTION
ICARE
MACSI (33)
MAXPLUS
METALAU

Rhône-Alpes
Lorraine
Rhône-Alpes
Sophia Antipolis
Lorraine
Rocquencourt
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Modelling, simulation and control of nonsmooth dynamical systems
Geometric control for non-linear systems
Geometry and probabilité for motion and action
Instrumentation, control and architecture of advanced robots
Industrial system modeling, analysis and operation
Max-plus algebras and mathematics of decision
Methods, algorithms and software in automatic control

Bernard BROGLIATO
Jean-Claude VIVALDA
Christian LAUGIER
Claude SAMSON
Marie-Claude PORTMANN
Stéphane GAUBERT
Maurice GOURSAT

NUMERICAL systems A: Control and complex systems

Project-teams

APACHE (3)
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PARIS (8)
GRAAL (9)
RESO (48)
SCALAPPLIX (38)

Rhône-Alpes
Futurs
Rennes
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Futurs

Parallel algorithms and load sharing
Global parallel and distributed computing
Programming distributed parallel systems for large scale numerical simulation
Algorithms and Scheduling for Distributed Heterogeneous Platforms
Protocols and softwares for very high-performance network
Algorithms and high performance computing for grand challenge applications

Brigitte PLATEAU
Franck CAPPELLO
Thierry PRIOL
Frédéric DESPREZ
Pascale VICAT-BLANC PRIMET
Jean ROMAN

NUMERICAL systems B: Grids and high-performance computing

NUMERICAL systems C: Optimisation and inverse problems for stochastic or large-scale systemsProject-teams

CORIDA (32)
IDOPT (10)
MATHFI (34)
OMEGA (36)
SYDOCO
TROPICS

Lorraine
Rhône-Alpes
Rocquencourt
Sophia Antipolis
Rocquencourt
Sophia Antipolis

Robust control of infinite dimensional systems and applications
System identification and optimization in physics and environment
Financial mathematics
Probabilistic numerical methods
Dynamic systems, optimisation and optimal command
Program transformations for scientific computing

Marius TUCSNAK
François-Xavier LE DIMET
Agnès SULEM
Denis TALAY
Frédéric BONNANS
Laurent HASCOET
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0(1) Joint project-team with LRI (CNRS and University of Paris-Sud)
0(2) IRISA joint project-team with CNRS, INSA of Rennes and University of Rennes I
0(3) ID joint project-team with CNRS, INPG and UJF
0(4) IRISA joint project-team with CNRS, INSA of Rennes, University of Rennes I and ENST Bretagne
0(5) Joint project-team with LIFL [CNRS and University of Sciences and Technologies of Lille (USTL)]
0(6) Joint project-team with I3S (CNRS and UNSA)
0(7) Joint project-team with École des mines de Paris and University of Provence, located in Sophia-

Antipolis and Marseille
0(8) IRISA joint project-team with CNRS, INSA of Rennes, University of Rennes I and ENS Cachan
0(9) LIP joint project-team with CNRS and ENS Lyon, located in Lyon
(10) Joint project-team with IMAG (CNRS, INPG, UJF)
(11) Joint project-team with École normale supérieure in Paris, located in Paris
(12) LORIA joint project-team with CNRS, University Henri Poincaré, University Nancy 2 and INPL, 

and with ENS Lyons
(13) LORIA joint project-team with CNRS, University Henri Poincaré, University Nancy 2 and INPL
(14) LORIA joint project-team with CNRS, University Henri Poincaré, University Nancy 2 and INPL, 

and LIFC, located in Nancy and Besançon
(15) Joint project-team with LABRI (CNRS, ENSEIRB and University of Bordeaux I) located in Bordeaux
(16) Joint project-team with I3S (CNRS and UNSA) and CERMICS (ENPC)
(17) Joint project-team with JAD (CNRS and UNSA)
(18) Joint project-team with CNRS and UNSA (I3S) and ENS Paris
(19) Joint project-team with LRI (CNRS and University of Paris-Sud) and LIX 

(CNRS and École polytechnique)
(20) Joint project-team with LSV (CNRS and ENS Cachan), located in Cachan
(21) Located in Rhône-Alpes and Sophia Antipolis
(22) Joint project team with LIX (CNRS and École polytechnique)
(23) GRAVIR joint project-team with CNRS, INPG and UJF
(24) IRISA joint project-team with CNRS, INSA of Rennes, University of Rennes I, located in Lannion
(25) Joint project-team with CNRS and University Claude Bernard in Lyon, located in Lyon and Grenoble
(26) Joint project-team with University of Paris V and University Henri Poincaré
(27) Joint project-team with ENPC (CERMICS) and ENS Paris
(28) Joint project-team with CERMICS (ENPC)
(29) Joint project team with IECN (CNRS and University Henri Poincaré), IRMA and LSITT 

(CNRS and University Louis Pasteur), located in Nancy and Strasbourg
(30) Joint project-team with CNRS
(31) Joint project-team with MMAS (CNRS and University of Metz), located in Metz
(32) Joint project-team with IECN (CNRS and University Henri Poincaré) and MMAS 

(CNRS and University of Metz), located in Nancy and Metz
(33) LORIA joint project-team with CNRS, University Henri Poincaré, University Nancy 2, 

INPL and University of Metz, located in Nancy and Metz

Projec-teams

SCILAB RocquencourtOperational team of Scilab consortium Claude GOMEZ

To these 123 project-teams, a development team is added: (NUMERICAL systems A)

Laboratories

CERMICS (40)
GRAVIR (41)
ID (41)
IECN (42)
IRISA (43)
LIP (44)
LORIA (45)

Centre d’enseignement et de recherche en mathématiques informatique et calcul scientifique
Informatique graphique, vision et robotique
Informatique et distribution
Institut Elie Cartan de Nancy
Institut de recherche en informatique et systèmes aléatoires
Laboratoire d’informatique du parallélisme
Laboratoire lorrain de recherche en informatique et ses applications

Bernard LAPEYRE
Roger MOHR
Brigitte PLATEAU
Daniel BARLET
Claude LABIT
Jean-Michel MULLER
Hélène KIRCHNER

The 7 joint laboratories in which INRIA is participating on April 1st, 2004

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

(35) Joint project-team with CERMICS (ENPC), located in Rocquencourt and Marne-la-Vallée
(36) Joint project-team with IECN (CNRS and University Henri Poincaré), located in Sophia Antipolis 

and Nancy
(37) Joint project-team with SMP (CNRS and ENSTA)
(38) Joint project-team with LABRI (CNRS, University Bordeaux 1 and ENSEIRB) and MAB 

(CNRS, Universities Bordeaux 1 and 2)
(39) Joint project-team with CNRS and University of Provence, located in Sophia-Antipolis 

and Marseille
(40) Joint laboratory with ENPC
(41) Joint research unit with CNRS, INPG and University Joseph Fourier
(42) Joint research unit with CNRS and University Henri Poincaré
(43) Joint research unit with CNRS, INSA Rennes and University of Rennes I
(44) Joint research unit with CNRS and École normale supérieure in Lyon
(45) Joint research unit with CNRS, University Henri Poincaré, University Nancy 2 and INPL
(46) Joint project-team with University of Nantes located in Nantes
(47) Joint project-team with École des mines of Nantes located in Nantes
(48) Joint project-team with LIP (ENS and UCB) and CNRS located in Lyon
(49) Joint project-team with LIRMM, UMR 5506 University Montpellier II
(50) Joint project-team with LIRMM, UMR 5506 of University of Montpellier II, CNRS 

and University of Montpellier I
(51) Joint project-team with LIFL [UMR 8022 CNRS and University of Sciences and Technologies 

of Lille (USTL)]
(52) Joint project-team with INSA of Lyon
(53) Joint project-team with LRI (CNRS and University of Paris-Sud) and the LIFL 

[CNRS and University of Sciences et Technologies of Lille (USTL)]
(54) Joint project-team with CNRS, University Henri Poincaré of Nancy 1, Nancy 2 and INPL
(55) Joint-project team with LIFL [Laboratoire d'Informatique fondamentale of Lille - Research Unit 

associated to CNRS (UMR 8022), ICST department, belonging to the University of Sciences 
and Technologies of Lille (USTL)], located at Lille

(56) Joint-project team with INRA Montpellier Laboratoire LASB linked to BIA department
(57) Joint-project team located at Sophia Antipolis and Rocquencourt joint with CNRS 

and University of Nice
(58) Joint-project team with the laboratory J.A Dieudonné (CNRS/UNSA), located in Rhône-Alpes 

and Sophia Antipolis
(59) Located in Sophia Antipolis and Rocquencourt
(60) Joint-project team with LILF (CNRS, University of Lille 1) and GRAPPA (EA 3588, 

University of Lille 3), located in Lille

Project-teams

BANG
CAiMAN (28)
CALVI (29)
ESTIME
GAMMA
MACS
MICMAC (35)
ONDES (37)
OPALE (58)

SMASH (39)

Rocquencourt
Sophia Antipolis
Lorraine
Rocquencourt
Rocquencourt
Rocquencourt
Rocquencourt
Rocquencourt
Sophia Antipolis 
et Rhône-Alpes
Sophia Antipolis

Nonlinear analysis for biology and geophysical flows
Scientific computing, modeling and numerical analysis
Scientific computation and visualization
Parameter estimation and modeling in heterogeneous media
Automatic mesh generation and adaptation methods
Modeling, analysis and control for structural mechanics computations
Methods and engineering of multiscale computing from atom to continuum
Modeling, analysis and simulation of wave propagation phenomena
Optimization and control, numerical algorithms and integration of complex multidiscipline 
systems governed by PDE
Simulation, modeling and analysis of heterogeneous systems

Benoît PERTHAME
Serge PIPERNO
Éric SONNENDRÜCKER
Jérôme JAFFRE
Paul-Louis GEORGE
Dominique CHAPELLE
Claude LE BRIS
Patrick JOLY
Jean-Antoine DESIDERI

Hervé GUILLARD

NUMERICAL systems D: Modeling, simulation and numerical analysis

Project-teams

COMORE (30)
DEMAR (50)
EPIDAURE
HELIX (25)
MERE (56)
MODBIO (13)
ODYSSEE (27)
SYMBIOSE (2)

Sophia Antipolis
Sophia Antipolis
Sophia Antipolis
Rhône-Alpes
Sophia Antipolis
Lorraine
Sophia
Rennes

Modeling and control of renewable resources
Artificial motion and deambulation
Medical imaging and robotics
Computer science and genomics
Water ressource modeling
Computational models in molecular biology
Computer and biological vision
Biological systems and models, bioinformatics and sequences

Jean-Luc GOUZE
David GUIRAUD
Nicholas AYACHE
François RECHENMANN
Claude LOBRY
Alexander BOCKMAYR
Olivier FAUGERAS
Jacques NICOLAS

BIOLOGICAL systems A: Modeling and simulation in biology and medicine
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