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innovation

INRIA: Innovation-driven research and transfer
INRIA, the French National Institute for Research in Computer Science and Control, is overseen by
the ministries for both research and industry. Its mission is to generate knowledge and technology
as well as disseminate scientific findings in the field of information science and technology.
Basic research, applied research, technology transfer – for 40 years the Institute has been contributing to the steady stream of innovations which have positioned computing at the heart of human
activities.

Computing irrigates science, economics and society
INRIA foresaw the pace at which computer science would filter into economic and social domains
as well as other sciences. It has played a vital role in developing information science by coupling
various mathematical representations: geometry, differential calculus, stochastic processes, combinatorics… And it is helping advance scientific knowledge in all other domains: physics, biology,
chemistry, geology, meteorology, etc. It has also been a key player in the evolution of a number
of sectors: telecommunications, industry, transport, energy, services, environment, culture, etc. Its
software applications are viewed as benchmarks, and it participates in the development of international standards and protocols. For 20 years, it has been promoting the creation of innovative
companies based on its research outcomes.

An open organization fostering creativity and growth
INRIA is structured in a manner which encourages creativity, autonomy and open exchange. Research
is organised around 140 projects-teams, half of which are joint initiatives with other institutions,
universities and engineering schools. The project-teams are divided into six regional units, the first five
of which are based in Grenoble, Nancy, Rennes, Rocquencourt (Paris region) and Sophia Antipolis.
The sixth centre (Futurs) is an incubator for the 2008 launch of three new units in Bordeaux, Lille and
Saclay (Paris region). These units are well integrated in the academic and industrial fabric of their respective regions, with their strong involvement in the various competitiveness clusters, the national thematic
networks for advanced research (RTRA), and the research and teaching clusters (PRES).
With over 1,000 doctoral students working on its projects, INRIA is one of the most active French
institutions in training-through-research for computer science.

162 million euros budget
6 research units based throughout France
143 project- teams active in 2006
3,700 staff members
INRIA - 2006 Annual Report - Profile
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Interview
with Michel COSNARD
Chairman and CEO

Information science and
technology, which has profoundly
transformed our economy and
our way of life over the past
50 years, is now more than ever
at the heart of the “knowledge
economy” debate. The stakes are
high in research, and INRIA,
a key player in this transformation,
is positioning itself to meet the
challenges.

Is computing a science/technology
in service of other sciences?
How legitimate is ICST from a scientific
point of view? This is a question I am often
asked and for me there is no doubt; the
field of information has established itself
with considerable speed, alongside the
two major scientific domains we have been
exploring for centuries: the life sciences –
biology, medicine, agronomy… – and the
physical sciences – physics, chemistry, etc.
The core element of information processing
is software. Obviously, software is a tool
in the sense that it solves problems. But
because a scientific discipline by definition
endeavours to better understand its object,
software is also a scientific object and
vector in that it enables the formulation of
theories and the discovery of new
information. This is the case when software
demonstrates a theorem and then provides
its own proof, or when it allows researchers

to watch protein docking, or when a
calculation helps identify a new particle.
This shows that ICST is not just a set of
technologies, but a scientific domain in its
own right, where software research plays
a primordial role. And it clarifies the
position of INRIA, the leading European
player in the ICST field and one of the very
best in the world. Despite our modest size,
we have an important role.

Are we moving towards
the dominance of ICST over
the other sciences?
ICST enables other sciences to advance
at unprecedented speeds. For example,
ICST made it possible to gain at least ten
years in sequencing the human genome.
We also owe our enhanced understanding
of atmospheric phenomena to ICST as well
as less invasive surgical techniques, not to
mention new industrial methods for
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materials testing which don’t require
prototypes… ICST is therefore a catalyst
for all other sciences, which are also
shaped by the convergent advances in
physics, chemistry, electronics and biology.
A proactive research policy is one which
specifically supports efforts to explore the
possibilities resulting from this convergence.

How did INRIA progress in its
research areas in 2006?
The ICST scope of investigation is clearly
immense. To achieve scientific excellence
in this domain, INRIA has defined priority
scientific themes, bringing together the
world’s best researchers to address them.
In this regard, 2006 was very productive.
We definitely advanced knowledge in the
seven challenge areas of our strategic plan,
especially biomodeling and medical
technologies, at a time when the convergence of computer science and biology
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promises to be the next major scientific
revolution. And it will occur in a context of
intense international competition. Our efforts
are acknowledged by our supervising
ministries; in 2006, we reached an
agreement with the French government on
the next four-year contract, which will
amplify our resources and allow us to fully
embody our strategic vision.

Applications are the cornerstone of
INRIA’s science; what did you
accomplish on this front last year?

technology transfer, which are fundamental
to the Institute. One of INRIA’s ongoing
efforts focuses on value creation. This year,
we once again strengthened our three
models of technology transfer. In the
competitiveness clusters, launched in 2005,
we developed strategic partnerships with
large companies; we also continued to
promote start-ups; finally, we intensified our
efforts to make free software available to
the global open-source community. The
future is full of promise!

In the ICST domain, value creation is
omnipresent. Transforming the outcomes of
basic research into rich, multi-faceted
technological innovation is a powerful lever
for socio-economic development in a
constantly evolving information society, and
software is “embedded” in this amazing
venture. Such transformation highlights the
virtuous circle of scientific excellence and

INRIA - 2006 Annual Report - Interview
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January

February

March

INRIA-Industry-Healthcare
Forum

Gilles Kahn
passes away

On 24 January, INRIA and INSERM
[French medical research institute]
co-organised the 13th INRIA-Industry
forum on the theme of information and
communication science and technology
(ICST) for medicine, aimed at initiating
partnerships between industry groups,
medical teams and researchers.

The Institute was deeply
saddened by the death of
Gilles Kahn on 9 February.
A world-renowned scientist and
member of the prestigious
French Academy of Sciences,
Kahn devoted his entire career
to INRIA, becoming Chairman
and CEO in 2004.

INRIA-JCDecaux transfer
agreement on pervasive
computing

E

This agreement enabled work on a
contextual information system. In cities,
people will receive information about
services on their mobile phones, relayed
by the JCDecaux street furniture around
them.

Milestones in 2006

September

October

INRIA, leader of the European
project XtreemOS

INRIA at EuroBio
in Paris

Launch of
Digiteo Labs

INRIA is coordinating the second wave
of projects for the development of grid
technologies: XtreemOS. This project,
launched by the European Commission
as part of the 6th Framework Programme
for research and development, should help
bolster Europe’s role in the domain of
operating systems and distributed systems.

From 25 to 27 October, INRIA
participated in the 10th EuroBio,
a major rendez-vous for European
biotechnologies. It presented its
technological offering at its stand
along with five SMEs specialised
in bio-IT.

On 4 October, INRIA signed the Digiteo
Labs agreement, pooling its expertise with
that of the CEA, the CNRS, École
Supérieure d’Électricité, École
Polytechnique and Université Paris-Sud 11.
Digiteo Labs has since become a thematic
network for advanced research.
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May

June

July

VisAGeS,
first joint
INRIA-INSERM team

Focus on
open source

7 prize-winning
enterprise projects

On 26 June, at the open-source
event “Paris: capitale du libre”,
INRIA participated in the panel
discussion on the future of Linux and
open-source software. It presented
Mozilla with a Lutèce d’Or for the
best open-source development
project, and announced the issue of
CeCILL-B and CeCILL-C licences.

Seven INRIA spin-offs were amongst
the winners at the national competition
for innovative technology start-ups,
organised by the French ministry for
Research.

Christian Bréchot, CEO of INSERM,
and Michel Cosnard, Chairman and
CEO of INRIA, inaugurated the
VisAGeS unit, the first joint research
team for the two institutes, on the
theme of medical imaging.

INRIA continues to expand its reach

November

December

MoGo, champion program at
the game of Go

“Rendez-vous de l’INRIA”

Since August, MoGo has ranked N° 1 amongst the
142 programs on the Computer Go Server. It was
developed by the TAO project-team in collaboration
with the Centre for Applied Mathematics at the École
Polytechnique. MoGo is currently one of the very best
artificial Go players, winner of the international KGS
tournament.

On 20 December in Brussels, INRIA held its first “rendez-vous”
or panel discussion, attended by both Viviane Reding, European
Commissioner for Information Society and Media, and Jerzy
Buzek, member of the European Parliament and rapporteur for
the 7th Framework Programme. On this occasion, Michel Cosnard
and Viviane Reding signed the European Charter for Researchers.

INRIA - 2006 Annual Report - Milestones
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INRIA allies high scientific standards with technology transfer to spur innovation and create
value. This is a critical equation in the very competitive domain of information and communication science and technology. In 2006, the Institute strengthened its academic and industrial
partnerships both in France and abroad, significantly reinforcing its impact and influence.
These developments are completely in phase with the recent French legislation concerning
research orientation and programming.

Scientific Outcomes

Transfer for
Innovation
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Strategy

+ 50 %

growth potential
for 2005–2009

E

4

strategic
objectives

39

actions
and their indicators

Operating
a national policy

The world’s leading R&D sites
continually compare notes.
Similarly, the current trend is
towards concentration and
regional specialisation around
broad themes uniting researchers
and industry. This is particularly
true for new technologies.
How did INRIA fit into this new
research landscape in 2006
and how did it prepare for
these changes?

Helping shape the new landscape
of research

Playing its part in the new
regional "ecosystem"

The French government’s response to
local and global challenges has been to
create local R&D “ecosystems”. The aim
is to incite institutions, universities and
industry groups to join forces around
the specialisation of each region. 2006
saw growth in three key structures:
competitiveness clusters, steered by
industry players; national networks for
advanced research (RTRA), bringing
together scientific entities on a given
theme; and research and teaching
clusters (PRES), which link universities.
For 30 years, INRIA’s organizational
model has been based on a network of
research units across France, so adapting
to these changes has been seamless.

INRIA has played either a founding or a
partner role in the ICST competitiveness
clusters since their creation in 2005.
Chief amongst them: System@tic on
software-intensive systems, an Orsay/Ilede-France Sud cluster (Futurs research unit)
through which the Institute collaborates
with Thales; Minalogic, the cluster in
Grenoble (Rhône-Alpes unit) in partnership
with Schneider Electric; and the cluster
in Nice on “communicating secured
solutions” (Sophia Antipolis unit) in
concert with STMicroelectronics. The
Institute is also helping develop the Lyonbased biology cluster, and the Futurs
Bordeaux unit has ties to the aeronauticsspace cluster in Toulouse. Last but not
least, INRIA is involved in information
technologies in Paris, in biology and
healthcare in Lyon, imaging and networks
in Rennes and transport projects in Lille.
As for the RTRA networks, they bring
together the research institutions,
engineering schools and universities of
a given region around a cutting-edge
scientific theme. INRIA is a founding
member of the Digiteo network in Orsay
on the theme of complex computing
systems, and of the Lyon network on
modeling tools for infectology. INRIA is
an associate member for the mathematics
network in Paris, the nanoscience network
in Grenoble and the agricultural network
in Montpellier.

Numerical simulation of wave-pillar interaction (unstructured mesh).
SCALAPPLIX project-team.
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Realistic computer graphics:
texture of grass. SIAMES project-team.

E

7priority

challenges

Representation of a neuronal model of selective
visual attention. CORTEX project-team.

The PRES clusters are mainly focused on
enhancing the visibility of French
universities worldwide and improving
their educational offering. INRIA, which
supervises doctoral students in its research
project-teams, is a natural partner for
training-through-research programmes.
But while INRIA is fully invested in the
new research landscape, its activities
extend beyond it. The regional research
units continue to implement the Institute’s
research policy in accordance with its
strategic plan and its new four-year
contract.

Achieving the four-year contract
for 2006–2009
The current four-year contract, committing
INRIA to objectives and the French
government to resources, was defined in
autumn 2006 and signed in March
2007. It confirms the strategic role of
ICST in global economics and social
spheres, and reaffirms the French
government’s commitment to supporting
the developing ”knowledge economy“
by means of ICST. It recognises INRIA’s
policy of scientific excellence, innovation
and technology transfer as well as its
attractiveness, its international influence

and the efficiency of its organizational
model. In line with its previous contract
(1999–2003), INRIA has committed to
four major objectives: “To achieve
scientific and technological breakthroughs
of a world-class calibre, to build globally
recognised centres of excellence in
partnership with other research and teaching
institutions, to enhance attractiveness
within international competitiveness, and
to consolidate support functions by
developing a human resource policy and
a management culture aligned with its
ambitions”. Roughly 40 actions and their
performance indicators have been
defined to reach these objectives. In
return, the French government will
continue to provide financial support
during this period so the Institute can
reach its ten-year goal of doubling its staff
(1999–2009), thereby reaching critical
mass. This gives INRIA all the tools it
needs to confront the global competition
and position itself as a highly regarded
player in the ICST field.

After much discussion and
collective analysis, not only
by the research teams but also
within the functional
departments, INRIA set its
strategy for the next four years.
The seven scientific challenges
defined in the 2003–2007
strategic plan are also part of
INRIA’s obligations in the
four-year objectives and
resources contract signed with
the French government.

Design and master
future network infrastructures
and communication services

Develop

multimedia data and multimedia
information processing

Guarantees

reliability and security
of software-intensive systems

Couple

models and data to simulate
and control complex systems

Combine

simulation, visualisation
et interaction

Model

living systems

Integrate

ICST fully in medical
technologies

INRIA - 2006 Annual Report - Strategy
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Scientific outcomes
Number of scientists involved in the specified research themes in 2006 (source: scientific activity report)

896

communicating

systems

829

cognitive

systems

E

727

symbolic

systems

1,009
systems

numerical

438

biological

systems

Modeling

biology,
medicine and the environment
for

What if two public research
institutes in France – both leaders
in their fields – were to pool their
human and financial resources
on two themes, computer science
and medicine? In 2006, this
became a reality with the launch
of the INRIA-INSERM joint
project. The two themes selected
are part of the 7th priority
challenge area in INRIA’s
strategic plan for 2003–2007.
The initial results are models
– in both senses of the term.

Modeling to support
other scientific fields
Numerical models of natural systems have
become remarkably important at INRIA,
with an output which is internationally
acknowledged. The current research
projects in this domain have fundamental
connections with ecology, biodiversity,
agronomy, weather forecasting and
energy efficiency. The resulting techniques
make it possible to control dams, water
purifiers, engines, bioreactors, watering
devices, etc.
Cooperative research initiatives (ARCs,
financed by INRIA) fast-track the
emergence of new themes, in
collaboration with the best teams in a
given field. Nearly half of the 2006 ARC
initiatives explored various models of
nature. This is one of the ways the Institute
forges new research partnerships, with the
major contributors to these domains – such
as the Institut Curie, INRA [agriculture] and
INSERM [health and medicine] – and as
part of European and international
programmes – such as the ITER project.

• Models for doctors
CardioSense3D, a “large initiative
action”, brings together four INRIA projects
along with other national and international
teams, from the National Institutes of
Health in the US and Guy’s Hospital in
London, for example.
CardioSense3D encompasses all
physiological aspects of the human heart
that can be modelled, be they
geometrical, electrical, mechanical,
energetic or hydraulic. By virtually
exploring a patient’s working heart,
cardiologists should be able to make
reliable diagnoses and detect the slightest
abnormality in muscular contraction or the
flow of blood through the arteries and
veins. They can then select the most
appropriate treatments: the benefits of
drugs can be maximised and their
undesirable effects minimised by delivery
as close to the lesions as possible and by
optimising distribution over time;
alternatively, an electromechanical network
of pacemakers can be implanted to suit
each patient’s heart. CardioSense3D is
also working on assisted surgery
techniques, in collaboration with Guy’s
Hospital, one of the global leaders in noninvasive heart surgery. The aim is to
provide the surgeon with a head-mounted
display which models the heart in real
time, synchronised with measurements, to
help guide the surgeon’s gestures on the
dynamic tissues.

98159_INRIA_RA_2006_UK_p01_26
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Code optimisation for embedded systems:
measurements of energy usage.
COMPSYS project-team, RECAP/CNRS platform.
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Analysis of dynamic physical phenomena:
applied research in meteorology
(EUMETSAT satellite images). VISTA project-team.

E Combined

visions

t

Xavier Morandi

Professor and Neurosurgeon, University
Medical Centre in Rennes,
Pontchaillou Hospital

VisAGeS, the first joint INRIA-INSERM
project, is working on the same sort of
application for neurosurgery, specifically
the delicate ablation of tumours. Like the
heart, the brain is a dynamic organ. The
images of the brain are model-based and
synchronised by intra-operative multimodal
measurements. They are superimposed on
the surgeon’s goggles to enable exact
localisation of the tumour during the
surgical gesture.
• Models for the planet

“ Having intra-

operative access to
MRI-quality images

”

“ A tool to guide
surgeons
”
E

In 2006, the Parliamentary Office for the
Evaluation of Scientific and Technological
Choices (French Senate) released a report
on “the contributions of science and
technology to sustainable development
and energy efficiency“, which cites
numerous INRIA projects. The Institute has
produced a panoply of air and water
models, covering everything from control
and optimisation of hydroelectric dams to
wastewater treatment. In cooperation with
INRA and CIRAD [agricultural research for
developing countries], INRIA worked on
two research initiatives on modeling plant
growth based on the environment: light,
water, soil, fertilisers, other plants, etc.

In the short term, this work has led to
realistic scenery for videogames as well
as prizes at landscape architecture
competitions, not to mention the
rehabilitation of mine sites, quarries and
other degraded natural areas. One of the
questions is how to align the few dozen
theoretical parameters specific to each
plant with measurements on actual crops
– rice, wheat, corn and soy. This has led
to a model partnership with China through
the LIAMA laboratory in Beijing (see page
16). Experimental agronomic data
collected in China is used to configure
certain parameters of the model, opening
up new scientific perspectives in agriculture
for all participants.

E

Modeling cardiac activity. MACS project-team.

“Pre-operatively, VisAGeS imaging is a tool for
mapping out my procedure: locate the tumour
or lesion in the brain and remove it, while preserving functional tissue. Intra-operatively,
VisAGeS can be used as a supplementary
tool for adapting the anatomical and functional information about the brain, which during
the intervention can undergo significant deformation, whereas my precision is millimetric.
Having MRI-quality images at key moments
during an intervention can help guide my
choices.”

Christian Barillot
Senior Research Scientist at the CNRS,
Scientific Leader of the VisAGeS U746
Project/Unit

“Once the intervention is underway, the roadmap must be updated. How can it remain a
guide for the surgeon? That’s the challenge for
the next 15 years. From pre-operative and
preparatory systems, we’ve shifted towards
intra-operative systems, mapping and realtime tracking.“

INRIA - 2006 Annual Report - Strategy
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Transfer for innovation

790

Ongoing research
contracts

230

Active
patents

70

83

Software packages Enterprises created,
registered at APP including 3 in 2006

booming
transfer sector
E

A

How do INRIA’s scientific
advances find applications
in society and business?
Through technology transfer,
which the Institute promotes
by developing partnerships with
large companies, by launching
start-ups and by facilitating
knowledge dissemination
through open-source software.
In 2006, this last initiative was
paramount. INRIA also made
its desire to be a motor for ICST
known within the healthcare
industry.

A champion of knowledge
dissemination and an accelerator
of innovation
As a vector of immediately transferable
knowledge, open-source software
accelerates the spread of scientific results
in a world where innovation has become
more open, linking enterprises in
ecosystems with growing interoperability
requirements (pressure from users,
technological convergence). INRIA has
positioned itself as a leader and initiator
in this economy by making open-source
software one of its transfer methods.
2006 was a productive year. Our
consortiums are now operating
independently. For example, ObjectWeb,
which was founded in 2002 around
open-source middleware, joined forces
with its Chinese counterpart Orientware
to create the OW2 Consortium on
1st January 2007.

The launch of CeCILL-B and -C – opensource licences adapted to French law –
is another milestone; armed with the three
versions of CeCILL, the CEA, the CNRS
and INRIA will have the capacity to meet
the needs of those wishing to use opensource with optimal legal protection. The
CeCILL family is also a starting point for
discussions on a future European licence.
QualiPSo, the largest open-source project
financed by the EU as part of FP6, is
heading up the exploration. Within this
European project, INRIA also plays a
pivotal role in the field of new-generation
collaborative environments.

Becoming a major partner
in life sciences and healthcare
INRIA is firmly convinced that computer
science and applied mathematics will
play a key role in healthcare in the next
20 years, and is ramping up its presence
in these domains as a result. In 2006,
the INRIA-Industry “ICST for medicine”
forums demonstrated our expertise in this
domain, and the exchange with the
healthcare industry and the medical
community gave us a firmer grasp of the
major technological challenges and how
to address them. One concrete outcome
is the first INRIA-INSERM agreement and
the joint project VisAGeS on neuroimaging
and image-guided surgery.

From initial idea to industrial prototype: four successive versions of CAT,
a peripheral device for interacting with virtual environments. IPARLA project-team.
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ed,
06
Training simulator for cataract surgery with a
force feedback arm. ALCOVE project-team.

Graphic symbol recognition: research interface
with a feedback step. QGAR project-team.

E Combined

visions

Albert Asseraf

Director of Strategy,
Research and Marketing at JCDecaux
“Tomorrow’s cities will eventually be vast
communicating spaces based on new
forms of dialogue. It will thus be possible
to implement a multitude of city services
(orientation, identification of significant sites,
public transport, etc.) through the JCDecaux
physical network.”

E

Image synthesis: animation of virtual hair. EVASION project-team.

As for EuroBio, the event facilitated ties
with the pharmaceutical industry on the
theme of modeling, a key emerging field
in treatment innovation. As ICST is outside
the core competencies of most drug
companies, we have created alliances
with innovative SMEs in bio-IT; by
coupling their understanding of the market
with our life science expertise and transfer
capacities, we made a stronger
impression on these key players and
demonstrated our capacity to assist them
with their biggest challenges.

In 2006, INRIA continued to pursue its
mission of supporting company creation
based on its research and technologies.
We can mention Kerlabs, publisher of
Kerrighed, software dedicated to the
administration and exploitation of Linux
clusters; Senda, provider of info-mobility
services for road transport; and Vulog,
which develops infrastructures for
optimising a self-service fleet of urban
vehicles.

network, a relay for
city services

”

“ Digital cities, a user-

centred approach to
the information
society

”

E

An unprecedented technology
transfer: Digital cities,
with JCDecaux
This agreement is a first for our industrial
partnerships and perfectly illustrates
INRIA’s policy: to develop applications
likely to become an essential part of
everyday life. Based on the research
results in pervasive computing obtained
over the last several years at INRIA
Rennes, a new generation of “interactive”
JCDecaux furniture will offer people in
urban areas access to digital information
to better manage their travel, optimise
their itineraries and benefit from all sorts
of information facilitating city life.

“ JC Decaux physical

Start-ups: Transport and Linux
clusters take centre stage

Michel Banatre

E Tribute
Remembering Alain Deutsch
An expert in the static analysis of
programs, Alain joined INRIA
Rocquencourt in 1993. In 1999,
he helped create Polyspace
Technologies, a company specialised in the development and
commercialisation of software
testing and validation environments.
Alain was a wonderful person,
always full of energy and new
ideas.

Senior Research Scientist at INRIA, Project
Leader for ACES (Ambient Computing and
Embedded Systems)
“The hallmark of pervasive computing applications is that they are strongly coupled with the
real world, for example cities. To find outlets
for our work in this domain, we must find partners who share this preoccupation. This has
been the case with JCDecaux through its digital city project, a user-centred approach to the
information society. This partnership has broken new ground; for the first time, we’re
working with an industry leader whose core
business may seem far removed from the
Institute’s activities. The experience has boosted our confidence for approaching other
major groups outside our traditional circle of
partners.”
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Europe

80

teams involved in FP6

EA

14

European projects
coordinated by INRIA

€70 m

budget over
the programme’s life

renewed

commitment to

Europe

INRIA’s European approach is
currently a strategy in itself.
Europe has become a natural
arena for action in which
INRIA must occupy a position
of choice and be acknowledged
as a key player.

Looking towards 2010
Upon assuming the leadership of INRIA,
Michel Cosnard decided to create a
Department for European Partnerships.
This decision sends a strong signal and
gives Europe a privileged position within
the Institute’s strategy, distinguishing it
from other international partners. It closely
aligns INRIA with the Lisbon Agenda,
which the Institute helped craft; by 2010,
European research must help make the
Union “the most competitive and dynamic
knowledge-based economy in the world,
capable of sustainable economic
growth”. Brussels has set up structures for
this objective within the European
Research Area, in particular the
Framework Programmes for Research and
Technological Development, and through
the recent creation of the European
Research Council. For INRIA, these are
further spaces for cooperation within a
research-oriented Europe.

Using a movement sensor to control a walking
system. BIPOP project-team.

A decisive role in the Framework
Programmes
For FP6, 2006 was a time of evaluating
outcomes, and the Institute’s track record
in this programme is very good:
participation in 116 actions of which 90
involved ICST, 21 networks of
excellence, 32 integrated projects and
44 STREPs (targeted research projects),
and coordination of 14 European
projects. Overall, this represents a budget
of €70 million over the entire term of
FP6. According to the European
Commission’s assessment, INRIA ranked
amongst the top 10 contributing
organizations – scientific and industrial
– in the ICST domain. INRIA also began
to prepare for FP7 in 2006, taking part
in numerous workshops and seminars
and endeavouring to shape the scientific
orientations advocated by the European
Commission. The Institute helped Brussels
identify two major scientific challenges:
the Internet of the Future and the Digital
Patient. INRIA has also invested heavily
in several European technology platforms.
This new concept targets global
excellence in research theme areas that
industry groups consider crucial for
Europe’s technological and socioeconomic development over the medium
and long terms. Researchers and industry
players will rally together with the help
of Europe and its Member States,
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Viviane Reding, European Commissioner for Information
Society and Media, with Michel Cosnard.

Collaborative drawing on the augmented desktop.
PRIMA project-team.

E Combined

visions

Jerzy Buzek

Member of the European Parliament,
Rapporteur for the R&D Framework
Programme FP7

according to a strategic 10- to 15-year
agenda. The platforms INRIA is focusing
on include Artemis, on embedded
systems, Nessi, on software and services,
and Nem, on multimedia applications.
Artemis aims to become one of the two
joint initiatives – the other being Eniac in
the nanotechnologies domain – that will
receive special support from the
Commission.

Gaining recognition of our scientific
excellence from the European
Research Council

On 20 December 2006, INRIA
organised the first of a series of meetings
entitled “Le rendez-vous de l’INRIA”.
These gatherings aim to affirm INRIA’s
active role in Europe as a decisive player
in the ICST domain. The kick-off event
was attended by Viviane Reding,
European Commissioner for Information
Society and Media, and Jerzy Buzek,
member of the European Parliament and
rapporteur for the 7th Framework
Programme, as well as industry groups,
research organizations and opinion
leaders. Discussion and analysis focused
on the economy of the future. It was also
an occasion for INRIA to sign the
European Charter for Researchers as well
as the Code of Conduct for the
Recruitment of Researchers. The purpose
of these documents is to harmonise the
practices of the various Member States,
facilitate mobility for researchers and
boost the attractiveness of research by
offering real prospects for career
development.

“ The European

Research Area is a
collective investment
by the European
Union

”

“ INRIA, a European
leader in computer
grid technology

”
E

The creation of the European Research
Council is an opportunity and a
challenge for basic research. In charge
of 15% of the FP7 budget, or more than
€7 billion over the next seven years, it
represents new possibilities for both
young and experienced researchers
working on very promising subjects.
INRIA feels it is crucial for its researchers
to submit ambitious projects to the
Council. This will be a sort of trial
participation for the Institute, planned for
2007.

Developing close relations with the
Commission

“We must build an economy based on knowledge because the most successful States are
those which have concentrated their investments
in ICST. Europe has a complicated structure,
encompassing 25 States and at least as many different languages (which is not the case in United
States, our main competitor). But the European
Research Area possesses four major strengths:
imperative cooperation between European
nations which adds value and optimises results in
each country; a competitive process on a
European scale to promote the best ideas; the
necessity of exchange (mobility of teams and
researchers); and a commitment to implementing
joint infrastructures.”

E

Visualisation of the activity of a DIET
platform on Grid’5000 using VizDIET
software. GRAAL project-team.

Thierry Priol

Senior Research Science at INRIA, Project
Leader for PARIS, Scientific Coordinator for
the CoreGRID Network of Excellence and
Director of GRID, a “Concerted Incentive
Action”
“In 2006, INRIA became a European leader
in computer grid technology through its participation in ten of the projects financed by
Brussels as part of FP6. Our scientific coordination of three of them – CoreGRID,
XtreemOS and GridCOMP – heightened our
profile in Europe.“
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International
18%

Distribution of sabbaticals
by geographical zone over
last 3 years

46%

Europe

North America

9%

27%

South America

Asia

international

E

collaboration

gaining ever-increasing

momentum

There were two major
developments this year in
international relations. INRIA
transformed its bridgehead site
in China – the Franco-Chinese
Laboratory in Computer
Science, Automation and
Applied Mathematics (LIAMA)
– into a fully functional research
structure. The Institute also
expanded and reinforced its
international actions, to keep
pace with its growth and bolster
its influence.

Growth in the number of associate teams

60

Teams created
Teams discontinued
Total number of teams since 2002
53

50
40

The Franco-Chinese Laboratory in
Computer Science, Automation and
Applied Mathematics is the expression of
INRIA’s strong involvement abroad. Since
2006, it has undergone a profound
qualitative and quantitative shift in its
strategy. The Chinese Academy of
Sciences in Beijing is reinvigorating
Chinese research and in response, INRIA
has reoriented the last segment of its
investment in LIAMA; initially a support
platform or bridgehead site, it is becoming
a research structure in its own right,

Growth in internships
over the last 3 years

42

130

140
120
100

33

30

Change in strategy for the FrancoChinese laboratory

96
80

80
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40

3

3

2005
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0

20
0

2004
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2006

complete with positions for researchers
and a model of scientific leadership based
on that of INRIA. LIAMA now has a clear
mission for research and technology
transfer as well as the assets to move to
the forefront of Chinese research and hold
its own amongst international competitors.
The laboratory’s French director Stéphane
Grumbach, as well as his Chinese
counterpart Tianzi Jiang, have been in
charge of implementing this strategy since
1 January 2006.

Adapting our programmes
The four national programmes headed by
INRIA’s international relations department
are now complementary pillars of the
Institute’s international actions. Their reach
is being extended to keep up with INRIA’s
growth. Key factors in the Institute’s
attractiveness, these programmes are
developping in a highly visible and
professional manner in the global arena.
The Associate Teams programme aims
to create strong synergies over the long
term with top-level international teams.
It continues to make steady progress year
after year. The International Internship
programme has once again reported
robust growth. This promising programme
places international interns in projectteams, at the end of their engineering
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REUSSI programme interns (NSF-INRIA).

Stéphane Grumbach, French
director of LIAMA with his Chinese
counterpart, Tianzi Jiang.

Building on ties
with India

GRIMAGE, virtual reality platform
at INRIA Rhône-Alpes.

studies or as part of their masters or
doctoral work. The Institute has
agreements with more than 80 universities
in the world which select their best
students. The Sabbaticals programme,
aimed at facilitating temporary
assignments for experienced researchers
in other research organizations throughout
the world, is entering its second year of
existence and gaining significant ground.
Finally, the newly created Explorers
finances short stays abroad for young
researchers so they can discover different
approaches in their fields of research.

Investing over the long term
Fostering relations with a number of
countries, through personal ties between
researchers and their international
colleagues, is an integral part of INRIA’s
tradition. By sustaining these links with
foreign researchers, the Institute lays the
groundwork for tomorrow’s crop of
researchers and start-ups. Several bilateral
and regional actions are currently being
pursued in this vein. For example, together

with the French ministry for Foreign Affairs
and the CNRS, INRIA has set up a bilateral
ICST programme with Tunisia, regional
programmes in Asia (productive multipartite
collaboration since 2003) as well as
programmes in South America (galvanising
scientific potential in the Southern Cone:
Chile, Uruguay, Argentina, Brazil). With
the same goal of cross-fertilisation, the
programmes SARIMA and 3+3
Méditerranée, which INRIA helps steer,
promote ICST research in Francophone
Africa and the Maghreb, respectively.
INRIA’s investment strategy is indeed
farsighted.

Computer science is one of the
top-performing sectors in India, the
world’s seventh industrial power, with
research focused on information
technologies, nanotechnologies and
biotechnologies – especially genetic
engineering – as well as their
applications. In this promising context,
INRIA is determined to build on past
informal partnerships with Indian
researchers and make them official.
Continuing to host Indian interns
– nearly a fourth of the international
interns in 2006 came from the Indian
Institutes of Technology – INRIA also
organised two scientific events. One
took place in Bangalore, the Silicon
Valley of India. Organised in partnership
with the esteemed Indian Institute of
Science, the event focused on formal
methods, algorithms and bio-IT.
The other was held at INRIA Sophia
Antipolis as part of a Franco-Indian
workshop on numerical simulation for
aeronautics and space applications.
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Scientific information

3,600

international
publications

35 %

online publications
(open archive)

24

seminars/
conferences

E Scientific and technical

information centred
on researchers

Facilitating access and
dissemination of knowledge
is a priority for science. INRIA
now offers its researchers an
exclusive documentation service,
for accessing, disseminating
and archiving scientific results.
The Scientific and Technical
Information Department (IST) is
directly overseen by INRIA’s
Scientific Management, giving
this research support function
the importance it deserves.

Providing a single tool
for accessing documentation

Consolidating the reference
offering with each session

Researchers base their scientific
production on their understanding of prior
state of the art, which must be as precise
and up-to-date as possible. The critical
elements are immediate access to a
single catalogue and a self-sufficient
system. Reference support for the research
process must meet the following standard:
a response within 24 hours to all requests
from researchers in the form of a unified,
enhanced online browser, which removes
the need to refer to other networks at a
later time. Millennium, the new integrated
system of library management, was
implemented in 2006 to meet this
imperative. With this new tool, local IST
services also provide a national vision of
the Institute’s documentation, catalogued
in a single virtual library.

In acquiring pertinent resources,
partnerships are essential and selfsufficiency depends on building and
pooling what can be referred to as
«transitive access tools». In 2006, INRIA’s
resources were pooled with those of the
SUDOC system, which encompasses the
collections of all French universities. This
involved switching to the Unimarc standard,
which in turn helped broaden the
interlibrary loan programme to include
European and international collections
(British Library, US Library of Congress,
German National Library of Science and
Technology in Hanover, etc.). The Institute
also has exchange programmes with other
public institutions of science and technology
in France, especially the CNRS and its
documentation centre INIST (Institut
National d’Information Scientifique et
Technique) as well as the Consortium
Couperin for the acquisition of online
resources. INRIA’s catalogue along with
these outside resources form a collection
which must now be federated using a
single search engine. The launch of the
Millennium OPAC (online public access
catalogue) constitutes the first phase of a
deployment to significantly extend access
to scientific information.
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Reconstruction of cardiac
muscle fibres.
ASCLEPIOS project-team.

E Combined

visions

Anne-Marie
Vercoustre

Senior Research Scientist, AXIS Project-team

Invigorating communication of
results within research communities

Geometry of discrete surfaces: quadrangle
mesh. GEOMETRICA project-team.

“ The HAL archive

enables authors to
reappropriate scientific
documentation

”

Providing RAWeb support
RAWeb is the annual report of research
team activities, in which researchers
present their outcomes. By supporting
them in this task, we enhance the content
of RAWeb, from which INRIA extracts its
scientific performance indicators.

“ Promoting
free and open
access to scientific
knowledge
”

Archiving
Certain projects may be left unfinished
and their editorial fate undefined at the
end of a researcher’s professional life.
IST is planning to implement «heritage
archiving» – that is, digitisation and
indexing of accumulated research
materials, making them once again
available to INRIA’s scientific community.

E

There is another facet to scientific
information: researchers disseminate their
findings through articles as well as papers
at colloquia and conferences. This is the
second key challenge for the
documentation support function. To
address it, INRIA has implemented the
software tool HAL (Hyper-Articles on Line).
This application, developed by the
CNRS, is an open archive allowing
researchers to deposit their signed and
dated documents in a sort of repository.
Various intermediary versions of a
document are put online until the
electronic paper becomes the author’s
reference version. Such self-archiving has
given the research community another
mode of operation, which bypasses the
validation mechanisms of traditional
scientific publishing. Rapid exchange
makes for more efficient production,
providing an upstream view of the
scientific qualification process and
ultimately leading to publication.

E

“HAL is an archive where you can deposit your
publications and sources, and where the right
version can be found, since access is ensured
over time, unlike personal or team web pages.
HAL offers institutional visibility across all INRIA
publications and constitutes a reappropriation
of scientific documentation by the authors
themselves. HAL also offers many services to
authors, enabling them to list their publications
and access them with a URL. I’m a strong supporter of HAL, even though it involves some
new constraints for those used to putting their
publications on their personal pages, and
even though there’s still room for improvement…”

Guy Lorette

Professor at Université Rennes I,
Member of the IMADOC Group
“HAL is part of the Open Archive Initiative
(OAI) for expanding access to scientific knowledge. We adhere to this principle of
openness and work to make HAL a responsive tool for disseminating papers and
scientific findings, all while ensuring effective
long-term storage. HAL is in sync with the current trend of free and open access on the
Web.“
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Communication

200 articles

4.5

million pages
viewed per month at inria.fr;
41,000 visits per month to
Interstices

about INRIA
in print media

21,000

visitors
during the science fair
“Fête de la Science 2006",
including 4,000 students

science
research made accessible

E Computer

to all citizens
“When I grow up, I want to be
a computer scientist.” To express
such a wish, children must first
have some idea of what
computer science is. This is a
tall order; according to a recent
study*, many Europeans still
have questions about research
and its relevance to their lives
and the environment. It is
therefore urgent for INRIA to
make contact with the general
public and introduce them to
the exciting world of ICST.

Increasing awareness and
appreciation of computer science
INRIA has a duty to teach all citizens
about ICST, a science whose reality is
overshadowed by its applications. What
do we actually know about a given
software application, and about how
computers use it and interact with it? How
do we go from a given problem to an
algorithm, and from an algorithm to a
language that a machine can assimilate?
How is all this brought to bear in countless
applications? What makes computer
science a new discipline in and of itself,
on a par with physics and biology, and
one that has come to play a decisive role
in urban life over the last 50 years?
INRIA’s mission is to address the following
challenge: raise awareness of computer
science and ICST across a broad
segment of the population and in
particular, inspire young people to pursue
careers in this domain.

Making contact to inform
and share…
Dialogue and direct contact are the best
ways to adapt messages to a listener’s
understanding. Actions with definite impact
were launched in 2006 in three types of
public spaces:
Secondary schools: the conferences
given by INRIA researchers expose
students to ICST and broaden the horizons
* S&T Eurobarometer, in RTDinfo – Magazine on European
Research, special Eurobarometer issue, November 2005.

of teachers in this domain, making them
more effective with their students.
Trade shows: at INRIA’s stand at the
2006 European Research and Innovation
Exhibition, a mini-exposition elucidated
how researchers’ ideas develop into
applications in various social and
economic sectors, sparking the interest of
300 visitors over four days.
Relaxed, informal settings: : with
assistance and “staging” from performing
artists, in the unexpected surroundings of
a famous bar-restaurant in Lille, INRIA
researchers presented their demonstrations
and experiments along a circuit covering
physics, chemistry, healthcare and
computer science. At this first Nuit Lilloise
des Chercheurs, INRIA met some
800 people.

Driving home the message
with media and multimedia
Communication tools help refine and instil
knowledge, depending on the level of
awareness achieved. These tools are
also relays to extend the impact of
memorable places and experiences.
Interstices is an interactive science
website with articles on INRIA’s research
themes as well as quizzes, video
documentaries, conferences – all put
together by researchers. The content is
put online by INRIA’s multimedia
department. As a gateway to knowledge
open to a broad public (secondary
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",

E Combined

visions

Martin Hachet

Research Scientist, Futurs Research Unit

E

“Interactive 3D environments, which I work
on, are not only about video games! They
are tools for knowledge and communication
requiring a great deal of computer science
research upstream. Whenever I get the
chance, I explain this to people, especially
young people. I believe the researcher’s role
is to reach out to the public. It’s something we
owe taxpayers, we have a duty to explain
our work to our fellow citizens.”

“ I believe researchers

Interstices site: scientific information for all.

Put your expertise to work
for research
With its sharp focus on ICST, the public
awareness campaign in 2006 aimed to
inspire people to choose research as a
career. INRIA’s recruitment efforts have
been beefed up to match its ambitious
policy in this area. 2006 was marked by
a major recruitment campaign in national
and regional newspapers – Le Monde,
Libération, Ouest France, etc. – as well
as on the Web. It included an array of
posters, postcards and brochures targeting
various positions. Its theme – “follow your
calling” – demonstrates the consideration
INRIA gives to the aspirations of all
individuals, whether researchers, engineers,
administrative staff, doctoral students or
post-docs.

”

“ These partnerships

make a precious
contribution to the
French education
system

”

E

school level of difficulty), Interstices
already provides access to more than
100documents and receives 41,000visits
per month. In late 2006, INRIA launched
an Abécédaire de l’Informatique with the
Centre de Vulgarisation de la Connaissance
in Orsay. Comprised of 26 posters
representing the 26 letters of the
alphabet, this tool offers a panorama of
computer science research by letter and
keyword. There is already a card game
on the same theme, and in 2007 a
booklet and a website will follow. INRIA
is also committed to building a network
of contacts with journalists working for
the major dailies and weeklies.
A supplement on modeling was
published on Interstices in collaboration
with Pour la Science. More than 200
articles appeared in print media in
2006, especially in mainstream
publications such as Les Échos, Le
Monde, le Figaro, Le Nouvel
Observateur and L’Express. INRIA also
co-financed a film broadcast on French
television – “Émergence d’un monde
nouveau” – in which three of its
researchers and an executive for one of
its start-ups presented their research and
their technologies.

have a responsibility
to reach out to the
public

Pierre Michalak

Regional Education Inspector in Mathematics,
Rectorat de Versailles
“Secondary school students tend to think of
mathematics as a ‘finished’ science, an ossified domain. How can we convince them
otherwise? Teachers find that having young,
open-minded researchers come and speak to
their students boosts their own credibility.
These researchers help students discover a
mindset and present theoretical innovations in
computer science; they may also inspire
some to pursue careers in science, which is
rare these days. That’s why our agreement
with INRIA is so positive and we’re renewing
it for three years. More generally, I think this
sort of partnership makes a precious contribution to the French education system.”
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Human resources

2,900

scientific staff of
including 1,000 doctoral students,
100 post-docs and 300 R&D engineers.

E

1,500 budgetary positions

including 570 researchers and
741 ITA

600

recruitments

Diversity
through

mobility
As part of its four-year contract
with its supervising ministries,
INRIA recruited 600 people in
2006, the goal being to promote
excellence, mobility, diversity
and training. This recruitment
policy has opened the Institute’s
doors to disabled workers as
well as public employees
(hospital officers, territorial
officials and civil servants).

Researcher with the MC2 project-team. On the screen:
turbulence model for an aircraft in flight.

Intensive efforts to recruit the best
INRIA’s objective, validated by the French
government in their four-year contract, is
to double its staff between 1999 and
2010. This objective involves creating
three new research units – in Bordeaux,
Lille and Saclay. They are currently in a
state of incubation and referred to
collectively as the “Futurs” research unit.
Recruiting in 2006 thus involved
unprecedented volumes, with nearly
600 positions available. All positions
were open to disabled workers.
The campaign to recruit engineers,
technicians and administrative staff
members (ITA) involved more than
100 job offerings. INRIA relied on internal mobility, both in the Institute and the
civil service, as well as organising an
external selection process (62 competitive
exams organised in 2006).

The recruitment of researchers, a key
factor in the Institute’s scientific excellence,
also hinged on mobility, with the goal of
attracting experienced researchers able
to lead new teams in the future research
units. Seventy high-level scientists were
detached to INRIA; 49 researchers were
recruited through a competitive selection
process, including 34 research scientists
and 15 senior research scientists. INRIA
also strengthened its scientific teams by
recruiting contract workers: over
100 engineers (both recently graduated
and experienced), as well as nearly
80 post-docs.

Attracting international researchers
By hiring international researchers, the
Institute broadens its international
influence and fosters the diversity and
competitive spirit required for research.
That’s why INRIA took a proactive
approach to recruiting recent doctorates
in 2006 and giving priority to post-docs
who had completed their theses abroad.
The Institute also began to use its public
subsidies to finance post-doctoral positions,
a novel incentive for international doctorates.
The considerable success of the
researcher selection process, as well as
the number of foreign doctorates
welcomed at INRIA in 2006, speak
eloquently to the efficiency of these
initiatives. Of the doctorates recruited,
55% come from other countries, and

98159_INRIA_RA_2006_UK_p01_26

29/06/07

16:06

Page 23

E INRIA’s

disability
policy

Extraction of trees and their height from aerial
images (IFN data). ARIANA project-team.

together they represent about 60 different
nationalities. Asian countries top the list
– with a high number of Indian researchers
– followed by American and African
nations.

Encouraging equal opportunity
from the outset
The number of women research scientists
is on the rise. Although the percentage
of women who attempt the competitive
exam for class-one research positions has
remained stable (around 18%), the
number selected by the juries in 2006
increased markedly, representing one
third of recruitments, which is the highest
proportion
since
2002.
This
phenomenon is encouraging as these
young women are likely to spend their
careers at the Institute.

In 2006, the Institute pursued a project
started two years ago, aimed at training
project leaders and department
supervisors in management techniques,
while respecting the existing values and
culture. Work on a manager’s guide is
currently underway.

Promoting dialogue
around health and safety
A joint task force was organised to address
the question of smoking in the workplace
to prepare for the government decree
issued in late 2006. Another group
focused on the problem of “isolated”
workers, such as researchers who do not
work traditional hours. Regulatory and
safety measures were proposed to prevent
risks and certain proposals implemented.

In addition to meeting the legal
obligations* which apply to all
public and private employers in
France, INRIA takes a proactive
approach to hiring people with
disabilities. The objectives for
2006–2008 are in place:
support and guidance for
disabled workers, increased
awareness through targeted
internal and external
communication campaigns,
assistance from a network of
professionals, subcontracting to
companies offering a supervised
work environment for people
with more severe disabilities.
As a civic-minded and open
institution, INRIA develops
recruitment policies based on
ability and diversity. In line with
these policies, the Institute hired
six new collaborators with
disabilities in 2006.
* In all enterprises with more than

20 employees, disabled workers must
account for 6% of the workforce.

Investing in training
Providing support to new recruits is a
training priority. To help newcomers settle
in, a personalised training plan is
implemented their first year, including
quarterly meetings with their supervisor.
This system ensures new staff members
have what they need to do their job and
provides additional training as necessary.

INRIA - 2006 Annual Report - Strategy

E

23

98159_INRIA_RA_2006_UK_p01_26

29/06/07

16:06

Page 24

Budget and administration

€150 m €162 m 20 %
initial budget

final budget

self- financing

Distribution of self-financing
1/3 industry groups
1/3 agencies such as ANR
1/3 Europe

E

Leading the

way

with an objective-driven

strategy
Enhanced clarity, transparency
and flexibility. Implemented in
2006, the new budgetary and
accounting framework gives
INRIA and other public
institutions of science and
technology in France more
freedom in applying their
respective policies. Against
this backdrop, INRIA decided
to sign a protocol aimed at
modernising its accounting
and finance for more coherent,
research-centred management
practices.

Managing for greater transparency
and autonomy
Transparency: presenting budgetary
elements in an analytical manner – “by
destination and by nature of the expense”
– underlines the relative importance
attributed to the various actions (research,
international relations, applications and
transfer, training, communication, etc.).
Performance indicators are more easily
associated with this sort of breakdown,
which enhances traceability with each
passing year. Autonomy: the French
government is giving its large public
institutions more latitude in using their
allocated budgets and making these
budgets easier to manage. Payroll,
research budgets, general services and
joint research initiatives are defined
respectively by three fixed budgets within
which it’s possible to move the various
budgetary allocations between the different
line items and destinations. This adaptivity
and responsiveness make it easier to
accommodate the Institute’s strategic
orientations.

Cyclope: optical sensor for virtual reality and augmented reality applications, developed by the experimental support and
software development department at INRIA Rhône-Alpes.

Improved accounting practices
Armed with these new possibilities, INRIA
has committed to modernising its
accounting and finance procedures over
the next two years by signing a protocol
with the public finance authority in France.
The Institute defined its own areas for
improvement with a particular focus on
improving accounting practices. This new
concept incites public institutions to adopt
management systems and procedures
similar to those used by private
companies. The shift is moving from a
system of using credits, towards an
understanding of the enterprise’s economic
reality. Everyone at INRIA, whether
administrator or researcher, has a role to
play in the good management of their
Institute. In any case, best accounting
practices are now a necessity at INRIA,
to speak a common financial language
in its contracts with its numerous partners,
French and foreign companies,
government departments, local authorities,
the European Union, other public
institutions of science and technology, and
funding agencies.
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Génolevures: comparative platform for
genomic sequences. MAGNOME project-team.

Image processing:
vectorisation and detection
of variations.
ALICE project-team.

Optimised accounting tools
and procedures

Integrating advances
in dematerialisation

In 2006, the Institute began a clean-up
project to increase the reliability of its
assets. This involves integrating operating
expenses and revenue for the current
period. Physical harmonisation with the
existing system is carried out with the help
of computer management tools. INRIA is
also developing a culture of internal audits
by defining procedures whereby
everyone has a role to play. For example,
audits of travel expenses, which represent
half of all administrative procedures, are
carried out jointly by a team consisting of
a government treasury inspector and an
INRIA employee. Training all staff
members to use Girhaf, the new
integrated management software package,
is also an imperative, so that each user
becomes proficient with the tool.

INRIA insists on being at the cutting edge
of management as well as science, by
simplifying and streamlining. An effort to
dematerialise accounting operations is
under way. INRIA now has tools to make
and receive payments via the Internet:
business credit cards, purchasing cards,
remote payment via bank cards and
e-payment for conference registrations.
The Institute has taken the first steps
towards implementing an e-procurement
system for its staff on its intranet. In the
same vein, it is moving towards tools for
online funds transfers in France and
abroad, and for accessing its accounts
which are administered by the French
Treasury. This computerisation also
concerns purchase orders for procurement
and the documents required by the French
Audit Office. All these data exchanges
are handled by the computerized
accounting system, in accordance with
protocols which took effect in 2006.

E 2006

Resources:

French government
€127.78m or 79%
Self-financing
€34.38m or 21%
Research contracts and subsidies
€30.11m
Research products and services
€1.60m
Other resources
including equipment subsidies
€4.50m

E Expenses
2006:

Scientific and real
estate investment: 6%
Operating expenses: 30%
Payroll and personnel
expenses: 64%

INRIA - 2006 Annual Report - Strategy

E

25

98159_INRIA_RA_2006_UK_p01_26

5/07/07

11:49

Page 26

14

E

prizes
and honours

Jean-Daniel Boissonnat and
Nicholas A yache, Senior Research

Scientists at INRIA Sophia Antipolis, received the
“Grand Prix des sciences de l’information et
applications” from the EADS Foundation.

Serge Piperno won the Blaise Pascal
Prize, attributed by the French Academy of
Sciences and created by GAMNI (group on
numerical models for engineers) and SMAI
(society for applied and industrial mathematics).
Philippe de Reffye was awarded the
“2006 Friendship Award” by the Chinese
government for his contributions to scientific
cooperation with China.
Anne Boyer and Xa vier Ca vin

were amongst the prize-winners at the national
competition for innovative technology start-ups
in France.

Gilles Kahn

was honoured with le “Prix du
promoteur de la société de l’information” for his
role in expanding INRIA’s international reach
and for having been the “first member of the
Institute elected to the French Academy of
Sciences as a computer scientist”.

Florence Bertails

was awarded the
“Specif Prize” for the best thesis in computer
science.

Pierre Alliez

won the “Eurographics Young
Researcher Award”.

Benoît Perthame and Yves Robert
were named senior members of the Institut
universitaire de France.

Karl Tombre was elected President of the
IAPR (International Association for Pattern
Recognition).
Frédéric Desprez was named Director of
the Parallel Computing Research Laboratory at
ENS in Lyon.
L aurent Kott was made a member of the
CGTI (Conseil Général des Technologies de
l’Information).
Bernard L arrouturou former Chairman
and CEO of INRIA, was also made a member of
the CGTI.
Denis Talay

was named President of SMAI
(society for applied and industrial mathematics).

Christian L augier

Co-Chairman
of “Intelligent Transportation Systems” (ITS),
an international committee of the IEEE Robotics
and Automation Society, was honored by the
international robotics and automation community
for his ambitious initiatives.
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Extracts
MASCO TTE
Communicating systems
pages 30 - 31

ARTIS
Cognitive systems
pages 34 - 35

PRO THEO
Symbolic systems
pages 38 - 39

MESCAL
Numerical systems
pages 42 - 43

DEMAR
Biological systems
pages 46 - 47
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For our 2006 Annual Report, we called on an independent science journalist, Isabelle Bellin, to
present a selection of the Institute’s research activities. The ten areas of research presented in these
pages reflect the diversity and originality of the work conducted at INRIA. For more information,
we invite you to visit the projects online and consult their activity reports, accessible from INRIA’s
website or on CD-ROM (send requests to communication@inria.fr).

POPS
Communicating systems
pages 32 - 33

TAO
Cognitive systems
pages 36 - 37

TEXMEX
Symbolic systems
pages 40 - 41

POEMS
Numerical systems
pages 44 - 45

REO
Biological systems
pages 48 - 49
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MASCOTTE
Communicating systems

Algorithms, simulation, combinatorics and optimisation
for telecommunications – Sophia Antipolis Research Unit

Bringing broadband
to rural areas

Certain areas in France and elsewhere will never be equipped with
optical fibre, which is too costly in these sparsely populated zones.
The only viable solution for bringing broadband Internet to these areas
is satellite – or some other type of gateway – relayed by a local radio
network. MASCOTTE researchers are studying this possibility.

What could be more natural than wanting
to communicate with the rest of the world
wherever you are?” asks Jean-Claude Bermond,
senior research scientist at the CNRS and project
leader for MASCOTTE. «Together, with researchers
from France Telecom R&D and abroad, we’ve been
studying this type of network since 2003. It involves
a central station connected by satellite which relays
to all residents via radio connections» – a collaborative
project dubbed «Internet dans les villages». This solution
is cost-effective for operators and requires minimum
infrastructure, but it does pose some difficult

Jean-Claude Bermond

Imagining new networks
As one of the world’s pioneering groups on these
issues, MASCOTTE researchers rely on “graph theory”
to model the problem. Jean-Claude describes the
theory this way: “A graphic representation of the
possible relationships between all the network’s

NP-hard problems: real stumbling blocks
for computers

MASCOTTE project leader

It would take a compter too long to find an
optimal solution to these problems, so researchers look for approximate ones. As surprising
as this may seem, it holds true for most optimisation problems.

Date created:
MASCOTTE was launched in
2000

“

transmission problems: how should this communication
network be modelled for optimal dimensioning and
efficiency, so that everyone can transmit and receive
with the best connection times?

Is it worth the effort?
In a case like this one, our role
is to find out whether it can
work, with how many computers
connected and with what sort of
efficiency. We’re optimising a
theoretical solution in response
to a practical problem.
Operators will base their
decisions on this research.

”

© France Télécom
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communicating units, which is to say the computers
serving as communication relays, much like Internet
routers. Each computer represents a node in the graph.
The links between the nodes represent communications.” On paper, it’s simple. But in reality radio
communication is far more chaotic, subject to various
sorts of interference which can considerably reduce
the effective data transfer rate. Maximising the number
of people able to connect with a guaranteed data
rate and optimising interference management in this
sort of “meshed radio network” is a far more complex
task than in traditional wireline networks. Since there
are currently no optimal solutions, researchers are
looking for approximate ones (see box on NP-hard).

Avoiding interference
“ One thing is certain. If all my nearest neighbours
transmit (or exchange) data at the same time I do,
interference takes over and a sort of brouhaha
ensues”, Jean-Claude explains. Organising communication requires a system by which people
communicate in turn. The researchers are modelling
this by defining communication intervals, on the order
of a millisecond, during which only nodes relatively
far from each other can transmit data. Once the
communication protocol is in place, there is freeflowing exchange of information. Data circulates at
the same rate, thus eliminating interference. The central

Page 31

station functions like a conductor leading an orchestra,
having been programmed to collect all the
communication requests and decide who can
communicate, when and at what frequency.

From fire prevention to global computing
This research also has a wide variety of other
applications, such as collecting data from a set of
temperature sensors at one centralised station for fire
prevention. A more ambitious application involves
designing the most extensive network ever imagined.
It would use all the Internet connection resources
available (computers, PDAs, telephones – both mobile
and fixed) and all types of networks (radio, fibre-optic,
etc.) for data storage, computation or simple
information retrieval. This is known as global
computing, and it’s the objective of AEOLUS, the
European project initiated in September 2005 which
brings together MASCOTTE and 21 other research
centres.
To learn more:
www.inria.fr/recherche/equipes/mascotte.en.html

E What’s

next?

“The AEOLUS project is working on
the concept of a virtual, global
organization for computers,
interconnected in a transparent and
intermittent manner and capable of
exchanging resources both securely
and efficiently.”
Project site: aeolus.ceid.upatras.gr/
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POPS
Communicating systems

Systems and networking for portable objects proved to be safe
Futurs Research Unit

When tags

start talking…
David Simplot-Ryl and his team are specialised in POPS (!), highly
sophisticated objects which have become very widespread. These
“portable objects proved to be safe” include smart cards and electronic
tags. However, programming a POPS and its communication network
can be a real conundrum, whatever the application. Electronic tags
illustrate this point.

T

hese radio tags – also called RFID or radio
frequency identification tags – are now in wide
use, attached to or incorporated in a number of
consumer products. They can be thought of as the
electronic descendents of bar codes. They retain huge
quantities of information on their chips (in binary code,
a series of 0s and 1s) and make rapid transmissions
to a remote reader using radiofrequency. “In 1998,”
recalls David Simplot-Ryl, “Gemplus asked us to help
enhance the performance of their tags.” At the time,
companies had barely begun using such tags, which
were expensive and unreliable.

For example, it would have been difficult to scan all
items in a grocery cart using this technology.
Interference would get in the way of radio
communications when several tags were within the
reader’s field at once, preventing the reader from
distinguishing between identifiers that were too similar.
“Our idea was that the tags talk to each other...”,
David explains. “They thought we were crazy! But
now these solutions are being developed...” The
researchers worked on improving communication
protocols between the reader and each tag’s chip.

David Simplot-Ryl

Tags put on a show

POPS project leader

INRIA Futurs organized the “First International Workshop on
RFID” in November 2006 in Lille, held at the same time as the
RFID trade show and in partnership with the competitiveness
cluster “Industries du Commerce”. The event offered the first
international panorama of these exciting new technologies,
which are laying the groundwork for the “Internet of things”.

Date created:

“

A far-fetched idea?

POPS was launched in 2004

From POPS to mobile
devices
Through our work on intelligent
networks for electronic tags,
we’ve developed a protocol
similar to those produced by
INRIA’s HIPERCOM project on
ad-hoc wireless telecommunication
networks, in which each device
(phone, portable computer, etc.)
communicates with its neighbours
and serves as a relay. It may one
day be included in the telecom
standard under discussion.

”

Electronic tags have an antenna as well as a chip. They
receive and respond to radio requests from a reader
which supplies them with power at the same time.
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They developed probabilistic protocols allowing
exchange with only one tag, but this solution was too
slow and did not protect data – content became
available each time the tags passed through an
electromagnetic field.

Three innovations patented in 2001
“We then proposed to simply get rid of tag identifiers,
leaving only useful information such as product price,
use-by date, manufacturer... and to provide acknowledgment of receipt.” How? By adding a few bits of
information to the chip concerning the strength of the
signal exchanged with the reader, correlated with the
respective position of each tag. Finally, to further minimise
interference problems, the researchers developed an
algorithm that calculates the number of tags present. The
reader then acts as a coordinator, proposing mini-time
intervals (on the order of a millisecond) to the tags for their
response. Each tag randomly chooses an interval. The
reader then detects the tags during each interval and
repeats the operation until they are all identified. This
protocol, now patented (like the other two) and part of
an ISO standard since 2001, makes it possible to read
several thousand tags at once. Current tests for commercial
applications are limited to 250 tags per second, and
there are a few reliability problems to correct before these
technologies start showing up in our supermarkets, such
as electromagnetic disturbances caused by metallic
packaging.
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Researchers rewarded for their perspicacity
Parallel to their work with Gemplus, the researchers –
financed by INRIA, the CNRS and USTL* – continued
to explore their idea of communicating tags. They
equipped them with a mini-power source and
developed communication protocols allowing them to
filter information from neighbouring tags and only relay
pertinent data to the control centre, such as unsuitable
storage temperatures, an expired use-by date or a
nearly depleted stock... Bingo! They completed work
on their protocol, developed by a doctoral student,
in March 2006. It’s the best in the world, dividing
energy consumption for communications – the very
heart of their approach – by 50! And the future looks
bright for this and similar “ambient intelligence
technologies”. Certain industry groups such as Philips
and IBM have been developing them and will soon
commercialise solutions for managing warehouse
stocks or facilities, e.g. regulating lights and heating
based on the presence of users.
To learn more:
www.inria.fr/recherche/equipes/pops.en.html
*USTL : Université des sciences et technologies de Lille.

E What’s

next?

The team is involved in the European
project WASP (wirelessly accessible
sensor population), launched in
September with 19 partners
– including Philips, Microsoft and SAP
– and aimed at designing radio
sensors and their communication
protocols.
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ARTIS
Cognitive systems

Acquisition, representation and transformations for image synthesis
Rhône-Alpes Research Unit

Computer graphics:

Expression over realism
In many cases, the relevant model of an image is more useful than
a photograph. As a result, the pursuit of realism in image synthesis
sometimes gives way to more descriptive renderings which are more
legible and simply more expressive. This is one of the research themes
of the ARTIS project.

T

here are those for whom photorealism is the sole
aim – being so close to reality that distinctions
blur – and then there are the others... like the
ARTIS researchers. While the former dream of a
“realistic rendering”, the latter are focused on just one
thing: “expressive renderings” which are precisely
“non-photorealistic”. “Basically, realistic does not
necessarily mean legible and easy to understand”,
explains Joëlle Thollot, senior lecturer at INPG* and
research scientist with the ARTIS project. “Often a
diagram or drawing is more informative.” For example,
an extensively annotated illustration of the heart will
be more expressive for medical students than a photo.
But how can complex images be represented in an
efficient manner, and how can the selection of visual
clues relevant to the target applications be automated?

“That’s what we used in MIRO, a cooperative research
initiative* conducted in collaboration with the IPARLA
project”, Joëlle notes. “For two years (2004–2006),
we worked on specific algorithms for complex images.
In particular, we developed simplification techniques
for two types of representation: line drawings and
painting styles (watercolour and oil) as well as methods
to combine them.“ The goal is to highlight only what
is necessary and simplify the rest, the same approach
used by a painter as she clarifies the lines in the
foreground and blends in the background. These
algorithms have the capacity to transform 3D
geometrical data into computer graphics while
preserving only the key characteristics of the image,

Joëlle Thollot

Sometimes you don’t need a photo

Research scientist on the ARTIS
project-team

How can building facades be represented on the small screens
of mobile phones? By a schematic line drawing, similar to a
freehand pencil sketch: simple but informative. The IPARLA
project uses this and similar approaches to visualise complex
data on handsets.

Date created:

“

Schematic approach to computer graphics…

ARTIS was launched in 2003

Displaying a variety of
information
Visualising areas of an
archaeological site that date
from a given period and are
cited in a given publication is
made possible through expressive
rendering. It’s simply a matter
of attributing a colour code to
the period and a visual code
(such as hatching) to the
publication.

”

98159_INRIA_RA_2006_UK_p27_64BT

28/06/07

19:14

such as the contours of a face or building, and giving
them a painterly rendering.

… which integrates human perception
Expressive rendering has been the subject of intense
interest over the last ten years. The novel approach
adopted by MIRO (which brings together the only two
French teams working in this area) is to draw on the
cognitive sciences: “Specialists in these domains, from
the Université de Bordeaux, help us define the best
representativity for a scene, based on the criteria of
human perception, so that ultimately, we are as close
as possible to the artist’s mode of representation.” The
results have also been objectively validated.

From images to animated images
The same techniques can be applied to animated
images: “We’re working with Studio Brocéliande to
design a watercolour rendering tool for animated
images. We’re gaining a better understanding of how
to effectively manage images in motion, while
avoiding an impression of vibration.” The brush stroke
in one image must be recreated in the next, with the
same positioning and the same characteristics. Their
tool reproduces the visual effects characteristic of
watercolour (marbling and pigments) and manages
the contours and their progression during the
animation, while leaving the essential “in the hands”
of the artist.
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Animation studios tuned in
This solid scientific approach has been quick to attract
attention in the very competitive world of animation.
OLM Digital, the studio which produced the Pokemon
films, was the first to contact the team about reproducing
their 2D animated images in 3D, with the same visual
style. And most recently, Adobe – world leader in
computer graphics and designer of Photoshop – has
called on their expertise in watercolour rendering. “They
learnt about our work during a conference”, says Joëlle
simply, without putting on a show.
To learn more:
www.inria.fr/recherche/equipes/artis.en.html
ARC MIRO :
www.labri.fr/perso/gthomas/MIRO/
* INPG : Institut national polytechnique de Grenoble
ARC : Cooperative research initiative

E What’s

next?

Reproducing an artist’s style, including
the errors and the imperfections. ARTIS
researchers are exploring this area;
they call it “image synthesis by
example”. One of the animation
applications would free artists from
manually redrawing each image, all
while maintaining their own style.
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TAO
Cognitive systems

Machine learning and optimisation – Futurs Research Unit

Learning to win:

A real challenge
for artificial intelligence

INRIA made headlines this year! MoGo, its computer program that plays
the game of Go, was developed by the TAO project-team. Since August
2006, it has won several international tournaments of computer Go. What
does this popular Chinese game of strategy have to do with the team’s
theoretical research? A great deal, it turns out, though many unanswered
questions remain.

A

ccording to a Chinese proverb, “The world is
a game of Go whose rules have been complicated unnecessarily”. In fact, the rules of Go –
one of the oldest known combinatorial games,
invented in China 4,000 years ago – are very simple.
But its strategy is complex, much more so than that of
chess, which has been mastered by programs such
as Deep Blue. Why? The first reason is the vast range
of possible moves. There are several hundred moves
on the traditional Go board or goban, a 19x19 grid
with 361 intersections (or 81 for the simplest 9x9
grid). That’s compared to a few dozen moves on a
chessboard with its 64 squares. “Designing Go

The mystery of games and intelligence
Hundreds of teams throughout the world are exploring
this area and dream of creating programs that can rival
the best players. “Games are a major line of research

Michèle Sebag

Not the first random approach to shine at INRIA

Co-leader of the TAO project

Another project, SEQUEL, also focuses on the game of Go. Rémi
Coulom’s program, CrazyStone, developed in 2005, was actually
the first to demonstrate the efficiency of random evaluation
methods, and Coulom was awarded a gold medal at the 11th
Computer Olympiad in June 2006. MoGo has benefited greatly
from insights afforded by CrazyStone and collaboration between
the two projects.

Date created:
TAO was launched in 2003

“

programs is one of the biggest challenges in artificial
intelligence today”, states Michèle Sebag, co-leader
of the TAO project. “The best programs (MoGo leads
142 program championship on 9x9 grids and has
also won 13x13 competitions) are barely at the level
of amateur players, even though computers have been
playing each other since 1984.”

Prisoners
and multi-armed bandits!
Mathematical theories are quite
fond of surprising real-life
examples: the prisoner’s
dilemma, bandit problems, etc.
The latter are based on how
gamblers playing slot machines
(or multi-armed bandits) assess
their best chances to win. MoGo
uses a similar process to select
the best Go moves!

”
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in artificial intelligence”, Michèle explains. “By adapting
to the unpredictable behaviour of our opponent, we
look for the best strategies to deal with unknown
variables. Game theory is a way of formalising this goal
and modelling the quality of possible strategies.” The
player must adapt and solve problems – which is what
intelligence is all about. These are capacities which
computers could harness for robotics, but also for things
like business strategy, to better manage enormous
quantities of information and possible choices.

A random approach, but the most efficient
so far…
“What’s so exciting and unbelievable about the game
of Go“, adds Michèle, “is that so far, no one has come
up with an effective way of evaluating a player’s position”
– the object of the game being to stake out territory with
your stones and encircle those of your opponent.” What’s
even more surprising is that a very imperfect evaluation
method can give very good results, such as the one used
by MoGo. This random technique was developed in
1993 by German researcher Bernd Bruegmann. It
estimates a position’s score by randomly playing a
number of games until the goban is filled – a pretty simple
method for these savvy computer scientists! “The key to
MoGo’s success was associating this imperfect function
with a novel learning algorithm, dubbed UCT (upper
confidence bounds applied to trees) and based on an
optimistic approach to the unknown”, explains Michèle
in simple terms. “This theory was developed in 2006
by two Hungarians*.”
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Using an optimistic strategy of exploration
“This exploration gradually determines which branches
in the tree of possible moves are most likely to be
favourable, based on what can be called the multiarmed bandit theory (!).” The program tries new
solutions without hesitation (researchers call this
exploration) while applying the best solutions learnt
so far. Sylvain Gelly and Yizao Wang, from the TAO
project, have developed the MoGo formalism using
this optimistic strategy of exploration. They have also
integrated results from another INRIA project (SEQUEL)
to reduce the memory required. Outcome: MoGo
explores the most promising branches of the tree in
greater depth, much more quickly than its competitors,
assessing several thousand moves per second. In fact,
the UCT algorithm is now used by the best Go
programs. MoGo is shown competitive with programs
based on expert knowledge on 19x19 Go Boards,
though it is still beaten by strong amateurs. This is our
next challenge.
To learn more:
www.inria.fr/recherche/equipes/tao.en.html
On the web: www.lri.fr/~gelly/MoGo.htm
*UCT developed by L. Kocsis (Hungarian Academy of Sciences,
Budapest) and C. Szepesvári (University of Alberta, Canada).

E What’s

next?

MoGo uses a computer with four
processors and shared memory for
exploring the tree of possible moves.
Using parallel computing to distribute
the algorithm across several trees
should further enhance the champion’s
performance. And of course its grasp
of random techniques can be improved,
through pattern learning for example,
so it can better evaluate the positioning
of the stones.
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PROTHEO
Symbolic systems

Constraints, automated deduction and software property proofs
Lorraine Research Unit

Making programs
more reliable

For both existing and new programs, researchers on the PROTHEO
project-team have been working for over ten years on improving program
reliability through rewriting techniques.

C

laude Kirchner, project leader for PROTHEO,
tries to persuade people that his research is
“child’s play”. “What we do is similar to shapematching games where children intuitively associate
3D forms with the right shape and insert them into the
holes. As a result, the forms match and the objects pass
through. Similarly, our new software is based on the
concept of form – more specifically, the association of
mathematical forms.” How does this relate to computer
programs? “These concepts of form enable us to rewrite
computer programs”, he responds, “to make them more
reliable and prove they work.” The researchers modify
the form of certain parts, to make them more intuitive
and easier to understand by all, which in turn makes
them more controllable, more “provable”.

There is a whirlwind of development in these research
areas, basically because programs are keeping pace
with computing power and becoming increasingly
complex. The novelty of PROTHEO’s research comes
from its focus on rewriting, more specifically on a
“rewriting calculus”. The entire program is not rewritten,
but just certain elements – the most critical ones. The
team is the world leader in this domain. “We spent ten
years, until 2002, developing rewriting software which
we named ELAN”, explains Claude. “It has
demonstrated the concept’s viability, for program
rewriting as well as verification.” It holds the world record
for speed in its domain, but users cannot be expected
to adopt ELAN as their only means of expression...

Claude Kirchner

Formal methods at the heart of INRIA’s activities

Protheo project leader

Formal methods at the heart of INRIA’s activities
At INRIA, the concepts of programming and validation have
always been, and continue to be, central to most of the projects
on symbolic systems, one of the five research themes at the
Institute. One of the software applications in this area is Coq,
amongst the world’s leading proof assistants.

Date created:
PROTHEO was launched in 1992

“

A rewriting calculus!

The mysteries
of programming
As surprising as it may seem,
certain programs don’t terminate (for certain values), don’t
always give the same result,
don’t work for certain data...
defects which are unacceptable
for critical applications.

Projects on symbolic systems:
www.inria.fr/recherche/equipes/listes/theme_Sym.en.html
Coq software: coq.inria.fr/
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Integrating formal methods
That’s why the team has developed more generic
techniques, based on the same concepts: “The
rewriting process we’ve developed is non-intrusive
and, most importantly, the modified elements can be
naturally reintegrated into the initial programming
language – be it Java, C, ML, etc.” So what
guarantees that the program is more reliable and will
do what it’s supposed to? “The fact that we’ve
integrated formal methods into these elements”,
explains Claude simply. Formal methods, as their name
indicates, eliminate the possibility of error. In concrete
terms, they use logical and intuitive programming
semantics to ensure efficiency and reliability. It comes
as no surprise, then, that they are the standard for
safety-critical programs, where there is no margin of
error, such as automatic flight control systems or
programs for driverless trains. “Given the growing
complexity of programs in all fields, we’re developing
concepts and tools that enable formal methods to be
applied much more broadly,” adds Claude.
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programs, something many industrial groups still do,”
explains Claude, “formal methods allow us to verify
the program using what are called «formal proofs» –
absolute proof that the program works in all cases.”
All these reassuring concepts shaped the development
of TOM, software distributed as open-source since
2001 and now highly regarded. It’s the top download
at INRIA’s GForge site, appreciated as much by
companies as by research laboratories.
TOM is also a robust programming tool; the team
used it to design a prototype of a proof assistant,
among other things. “We still have a lot of work to
do, to make it forter and more expressive“, notes
Claude in conclusion.
To learn more:
www.inria.fr/recherche/equipes/protheo.en.html
PROTHEO project: protheo.loria.fr/
TOM can be downloaded at the INRIA GForge site:
gforge.inria.fr/projects/tom/
(contact person: Pierre-Etienne Moreau)

Concrete proof
Needless to say, formal methods serve not only to
write or rewrite programs; they also make it possible
to verify that programs are functioning as intended.
“Rather than testing most cases, by running the

E What’s

next?

Smart cards are now integrating Java
programming. This is ideal in terms of
security, but many other potential
applications still require a great deal
of work. For instance, several INRIA
teams are participating in RAVAJ,
a new project funded by the French
National Research Agency which aims
to verify Java applications using these
rewriting and approximation techniques.
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TEXMEX
Symbolic systems

Multimedia content-based indexing
Rennes Research Unit

In search

of pirated images
Collections of digital images are increasing everywhere. Up to several
million new images are posted on file-sharing websites every month, not
to mention films! In response to this surge, rapid new methods must be
developed to manage such collections and find images. A potential
application is detecting pirated copies, which is one of the research areas
of the TEXMEX project.

F

ew teams are working on this aspect of volume
and rapidity, which are still new subjects.
TEXMEX solutions are setting standards. “Our
method of image comparison is one of the most
powerful in the world”, affirms Patrick Gros, TEXMEX
project leader. His team began work on the subject
in 2002 as part of the RNRT* project Diphonet and
in collaboration with both Andia Presse, a news
agency in Rennes, and the Canon research centre. In
fact, the problem has been around for quite some
time: news agencies must track their images, a prime
revenue source, to uncover theft or unpaid usage.
With millions of items in their collections, it has become
difficult for these agencies to rapidly determine whether

Hundreds of descriptors for each image
“As part of the Diphonet project, we developed our
first software applications capable of automatically
detecting copied photos on the Internet“, notes Patrick.
How does this work? The first step is defining image
“descriptors“ which can be described as digital
signatures, each identifying a characteristic aspect of
the image. They are not affected by any transformations the image may undergo (colourising,
cropping, rotation, inversion, etc.). The next step is

Patrick Gros

From Rennes to Reykjavík by way of Maryland!

TEXMEX project leader

During his post-doctoral research at the University of Maryland
(US) in 1995-96, Laurent Amsaleg met an Islander by the name
of Björn ?ór Jónsson, who was working on data management.
Ten years later Laurent recontacted Björn, then at the University
of Reykjavík, to discuss his research themes. Björn was intrigued,
and together in early 2005 they created the associate team EFF2.

Date created:

“

a suspicious image belongs to them and assert their
ownership rights.

TEXMEX was launched in 2002

Image recognition plays
key role in Quaero project
We’re involved in the major
French-German project Quaero
(«I seek» in Latin), focused on
new systems for searching and
managing digital content that is
multimedia and multilingual. One
of the applications is a search
engine.

”
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comparing the descriptors of the image in question
with those of the agency’s collection – in a way that
doesn’t require days of computation. For small
databases, exhaustive comparison was standard
practice for many years. In addition, structured search
methods were developed but did not prove very
efficient. To deal with several million photos, the
solution requires a new way of organising data.

10 seconds to locate one image amongst
300,000
“Working with Reykjavík University (Iceland) as part
of an associate team called EFF, we revamped an
algorithm dating from the 18th century!” This algorithm
was developed by the famous French mathematician
Condorcet, who sought to resolve the following
electoral problem: if voters must rank a list of
candidates, how is the winner and the final ranking
determined? His solution was quite complex, but a
very rapid approximation exists. “We’re faced with
the same sort of problem: from a list of descriptors,
we must find those that are the closest to a given
descriptor. In other words, our searches focus on the
most similar details. Our software (NV-tree), based
on multiple random projections, enables us to
considerably accelerate the image comparisons. In
small databases of 10,000 to 300,000 images, it’s
300 to 600 times faster than structured searches. It
takes us around 10 seconds to find an image. We’re
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currently in the process of verifying these characteristics
using a database of 4 million images.” In theory, the
algorithm is independent of database size.

Same battle for films
Not surprisingly, the software is well suited to searching
for pirated films, since a film is nothing but a succession
of fixed images. And the engineers at Thomson were
quick to take notice. “We’ve worked with them for a
long time and Laurent Amsaleg, one of the project’s
CNRS researchers, told them about our research on
copy detection. It was exactly what they needed to track
down pirated copies of films circulating on the Internet.”
The TEXMEX algorithm, coupled with the group’s own
solution, should make for more powerful searches.
Thomson is scheduled to present it to the Motion Picture
Association (MPA), comparing it to existing solutions.
Which could very well lead to an industrial product...
To learn more:
www.inria.fr/recherche/equipes/texmex.en.html
On the Web: TEXMEX:
www.irisa.fr/texmex/index_en.php
EFF2 :
www.irisa.fr/texmex/people/amsaleg/EA-Eff22007.html
*RNRT: Réseau National de recherches en télécommunications
(National network for telecommunication research).

E What’s

next?

“Our algorithm was working quite well
even though we didn’t have a perfect
understanding of the theory! We put
Hervé Jégou, one of our post-docs and
now an INRIA researcher, to work on
it. He’s discovered some potential
improvements, and we plan to explore
these avenues.”
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MESCAL
Numerical systems

Middleware efficiently scalable
Rhône- Alpes Research Unit

Harmonising

the computers
in computation grids
The idea of coupling computers spread throughout France, or even the
world, to perform enormous scientific or industrial computing tasks seemed
revolutionary ten years ago. Today it’s a reality. However, much remains to
be done to optimise these “computation grids”, especially in terms of software.
We’re designing open-source middleware,
software that is essential in computation grids,
these vast virtual networks of computers”,
explains Bruno Gaujal, project leader for MESCAL.
These grids are the only alternative to huge computers
such as IBM’s Blue Gene (the most powerful in the
world) for meeting the growing need in terms of
computing power for physics, biology, etc. Creating
one of these grids involves linking (via the Internet for
example) thousands of computers or supercomputers
in order to pool capacity, creating a distributed and
heterogeneous infrastructure which users can exploit
without being overly aware of the complexity.
Middleware is the interface between computing

Middleware: essential bricks
“If there are under 100 coupled microprocessors
– called «clusters» – middleware can be improvised
with a little know-how”, affirms Bruno. “Beyond that,
you can have 10,000 or even a million nodes,
making the system far too complex. To work properly,
it must be modelled and software solutions developed
based on a profound understanding of the system.”
To accomplish this, INRIA has charted new territory

Bruno Gaujal

INRIA included twice in the Top 500 list of the most powerful machines:

MESCAL project leader

In 2001 and 2003, using traditional architectures but also advanced
configurations that integrate software to deploy operating systems
across computation grids, execute programs or distribute files.

Date created:

“

resources (microprocessors, memory) and applications.
It serves as a sort of coordinator who determines task
scheduling for the grid.

MESCAL was launched in 2005

Highly coveted software
For Grid’5000 we’ve developed
critical software to ensure
a grid’s functional integrity,
such as OAR, which allows
resource reservation and handles
scheduling, or Kdeploy, which
reconfigures the various
processors, for example by
changing their operating
system.
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since 2002, with an outcome envied by its American
and Japanese counterparts: an experimental tool
dubbed Grid’5000, dedicated to computer scientists.
Grid’5000 is not intended to perform scientific
computation, but rather to test new developments in
computing. It’s the largest grid of its kind in Europe
– a network of 3,000 processors (soon to be 5,000)
spread across nine sites in France as part of a
consortium with the CNRS and various universities.

The novelty of Grid’5000: controllability
for testing purposes
Over 200 researchers use Grid’5000. They can
simply requisition the entire grid to test their software
or operating systems, which means control over 4 TB
(terabytes, a thousand billion bytes) of RAM and over
300 TB of storage, enabling some 1013 operations
per second. “With Grid’5000, we can validate the
mathematical models we’re developing for our
software, which must be able to ensure the optimal
functioning and adaptability of a grid, whether it has
5 or 5,000 nodes, or even allow it to work at the
10,000 -100,000 level“, notes Bruno.
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functions homogeneously despite a broad heterogeneity
in terms of computing power, operating systems,
memory, networking, etc. They must also optimise
system performance, limit breakdowns and reduce
energy consumption.

Widely acknowledged expertise
One of the project’s novelties is to cover several stages,
from the theoretical model to the development and
testing of tools. MESCAL researchers even launched a
start-up, Icatis, in 2003 to market their services and
install efficient solutions for managing computing
resources – a sort of small-scale grid. They have also
worked with Bull, which designed Tera 10, the most
powerful French machine. Tera 10 was built for the
CEA (French Atomic Energy Commission) and places
7th in the Top500 worldwide ranking.
To learn more:
www.inria.fr/recherche/equipes/mescal.en.html
All the project’s software:
www-id.imag.fr/MESCAL/software.php
Its spin-off company, Icatis:
www.icatis.com/

Optimising the grid
“One of the ways we’re doing this, is by developing
models based on mathematical theories such as «game
theory» or «optimal control».” The resulting software
applications should make it possible to solve one of
the most delicate problems: how to ensure the grid

E What’s

next?

Ready for research: the tools
developed for Grid’5000 will
progressively become available for
scientific computing. One example is
the grid of 70,000 processors across
Europe, the Americas and Asia, which
will start exploiting data in 2007 from
particle physics experiments at CERN
(Geneva).
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POEMS
Numerical systems

Wave propagation: Mathematical analysis and simulation
Rocquencourt Research Unit

Modeling solidification:
A simulation without
boundaries

Many analytical and numerical tools can be applied to phenomena which
appear to have little in common. Those developed as part of the POEMS
project, which is mainly focused on wave propagation (in the ocean or
the atmosphere, for example), have found a novel application: modeling
the solidification of materials.

T

he story began two years ago with a discussion
between Jing-Rebecca Li, research scientist with
the POEMS project, and an American researcher.
“He spoke of the challenge of modelling certain
phenomena in materials science”, she recalls, “such
as the solidification of materials under certain slow
cooling conditions. The boundary between the solid
and liquid phases takes the form of dendrites, or long
needles. It’s very difficult to predict how these crystals
grow over time. And it’s their structure that determines
many of the material’s properties. It occurred to me
that we might be able to find the right modeling
approach by applying the methodologies developed

From the wave equation to the heat equation
How are wave phenomena and heat propagation in
solids related? “They are rather different in nature, but
mathematical tools, in particular our research on
solving the wave equation in an unbounded domain,
can be applied to heat equations as well as wave
equations”, Jing-Rebecca notes.
What is an unbounded domain? The ocean and the

Jing-Rebecca Li

Inspired mathematicians

Research scientist on the
POEMS project-team

This innovative way to numerically evaluate a “heat integral”
has already led to other applications. Two other researchers on
the POEMS team are using the methodology to solve a combined
heat-wave equation.

Date created:

“

by POEMS. For this we will have to work on the heat
equation because the growth of crystals is driven by
heat propagation in the material.”

POEMS was launched in 2005

A real puzzle
Our algorithm would not have been
functional and efficient without the
pieces of code developed by other
researchers which they allowed us
to use, such as the non-uniform Fast
Fourier Transform and the Fast Gauss
Transform.
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atmosphere provide typical examples; phenomena
occur in an environment so vast as to be considered
infinite. “For dendritic solidification, we also wanted
to model the heat equation in an unbounded domain”,
explains Jing-Rebecca, as the zone of solidification is
very localised relative to the liquid phase surrounding
it. Researchers are particularly interested in observing
the region along the solidification front – between the
liquid and solid phases of the metal – and especially
in the front’s form and velocity as solidification
progresses. Current simulations require boundary
conditions surrounding the “computational domain”
on the computer so as to mimic an unbounded
domain. These conditions are difficult to know, and
using the wrong ones will distort the results of the
simulation.

A complicated problem in the context of time
and space
Jing-Rebecca went to work on the problem with Leslie
Greengard of New York University, whom she met
during her post-doctoral research there (2000 -2003).
They concentrated on simulating the case when the
cooling is low, which is a difficult case because the
diffusion of heat through the liquid occurs much faster
than the growth of the solid crystals. Until now, this
sort of modeling was impossible to perform rapidly
and with accuracy. “We attempted to simulate the
phenomenon, using an «integral representation» (in
time and space) of the solution to the heat equation
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without boundary conditions along the computation
domain.” This is a complex mathematical problem
because in time and space, the variables undergo
change in completely different ways.

Dividing the solution into two parts
Their solution entailed splitting the problem into two
parts: on the one hand, a large time domain (the
“past”) for which they used the “Fourier transform“ to
calculate a rather diffuse contribution; on the other
hand a very precise, localised simulation for events
in the “near present“. “The mathematical solution was
complicated to implement,” she notes, “that is, defining
the two spaces then calculating their respective
contributions.“
“We successfully tested it on the dendritic solidification
of a slightly cooled metal”. The code will soon be
available, and there is no shortage of applications.
To learn more:
www.inria.fr/recherche/equipes/poems.en.html
Available soon at www-rocq.inria.fr/~jli/

E What’s

next?

A drug’s diffusion through the body
occurs according to the same
mathematical principles as heat
diffusion in matter (just like any
diffusion process). Since all these
phenomena are modelled by the heat
equation, these new mathematical
approaches may offer better ways to
simulate them.
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DEMAR
Biological systems

Artificial movement and gait restoration
Sophia Antipolis Research Unit

What robots

may help us understand:
walking!
Obviously, being able to stand up and walk is one of the treatment
goals for paraplegics. Functional electrical stimulation (FES) may make
this dream a reality, and one that’s even more acceptable to patients
if the system is implanted and programmable. This is one of the objectives
of the DEMAR project, focusing on robotics and movement control.

H

uman researchers and engineers have designed
robots in their own image, but have only been
able to approximate our incredible motor and
sensory capacities as well as our intelligence. Now
robots are informing us; robotics and control theory
are making it possible to understand the human sensorymotor system and to model how muscle functions, as
well as the nervous system which controls it.

Paraplegics are unable to walk because their muscles
do not communicate with the higher nervous centres,
generally as a result of damage to the spinal cord. To
partially restore movement in their legs, a possible
solution is to replace instructions from the brain by
electrical stimuli. This electrical stimulation technique,
first described 30 years ago, makes it possible to
contract muscles below the spinal lesion and enables
patients to get up and move about. Electrodes are
positioned on the skin, at the surface of the muscles.

Christine Azevedo

Maintaining the overall condition of muscle

Research scientist on the DEMAR
project-team

If medical advances one day enable functional reconstruction of
the spinal cord, electrical stimulation systems may prove indispensable for efficiently processing, at the muscular level, the
signals sent by the brain via the spinal cord.

Date created:

“

“ Verticalising ” paraplegic patients

DEMAR was launched in 2003

Patient-centred research
Our domain is very unusual in
that it applies to patients. Our
solutions must benefit them,
and thus depend on their
acceptance. It’s patients who
test our systems, helped by
medical professionals with
whom we work closely.
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But before each session, the patient must undergo a
lengthy and complicated set-up procedure which may
be too difficult to perform at home over the long-term.

Walking enabled by FES: a long-term objective
Implanting the system in the body, on the nerves
themselves, may one day make it possible for patients
to stand and move about with the help of a walker –
the same principle is used to keep a damaged heart
going with a pacemaker. This was the objective of
the European programme “Stand up and walk”
(1996–2000) coordinated by Professor Pierre
Rabischong (medical school in Montpellier). A patient
was successfully implanted in 2000, and the
electrodes are still functional. As to the stimulator, a
small electronic unit 5 cm in diameter is implanted in
the abdomen, with wires connecting it to the
electrodes. A belt activates the stimulator by radio
transmission; the patient interface is integrated in the
walker.

A role for robotics
As spectacular as these results are, a high level of
functional ambulation is still a distant goal. “Managing
the patient’s balance in an upright position is very
complicated because we only control part of his or her
body (the legs); the upper extremities remain under
voluntary control”, explains Christine Azevedo, research
scientist with the DEMAR project. “Also, electrical

Page 47

stimulation quickly tires the muscles. Fatigue occurs within
a few minutes, and the patient is unable to anticipate
it.“ To better plan the stimulation sequences, it is essential
to refine understanding of the sensory-motor system:
muscular contraction, the phenomenon of fatigue,
muscular sensors, etc. “The system has the same functional
components as robots,“ notes Christine, “including
actuators, sensors and a processing unit. The comparison
may seem dehumanising, but it greatly enhances our
comprehension of the phenomena and gives us the
possibility of improving electrical stimulation techniques
and the configuration of our muscular models, as well
as better servo control of balance in the upright position.”
The researchers are therefore looking for the right control
laws. Ideally, they would be able to use natural sensors
which give an indication of the muscle’s state (strength,
length, fatigue). There are many teams throughout the
world working on these subjects. The INRIA team is one
of the rare groups to approach all aspects of the problem
– robotics, physiology, microelectronics, control theory,
wireless communication as well as industrial computing.
“We’ve shown that the technique works, but the benefit
for patients is not yet considerable enough to justify further
implantations”, Christine concludes.
To learn more:
www.inria.fr/recherche/equipes/demar.en.html
Project site: www-sop.inria.fr/demar/

E What’s

next?

“We’re working on the design of
intelligent wireless implants which
would make it possible to stimulate
motor nerves and record the electrical
activity of sensory nerves linking
muscles with the spinal cord. These
electrodes would communicate
amongst themselves, at the same time
absorbing energy.”
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REO
Biological systems

Numerical simulation of biological flows
Rocquencourt Research Unit

The mathematics
of blood flow

Numerical simulation is widely used in industry, for designing planes, cars,
bridges and nuclear power plants. These advanced mathematical methods
are cost-effective and efficient. Their application in the medical field is far
more recent but very promising.

T

ake, for example, the case of cerebral
aneurysms, resulting from abnormal dilation of
an artery wall which produces a sort of pouch,
potentially reaching several centimetres in diameter.
Cerebral aneurysms disrupt blood circulation and may
result in potentially fatal haemorrhaging if they rupture.
If it were possible to model blood flow in the arteries
and simulate the impact of treatment devices such as
stents – tiny expandable tubes placed in the coronary
arteries, for example, to keep them open – doctors
and researchers could potentially harness the results
for the design and enhancement of clinical studies.

“There has been intense interest in the medical
applications of these simulations since the end of the
1990s”, notes Jean-Frédéric Gerbeau, project leader
for REO. “At that time at INRIA, we were beginning to
develop numerical simulation tools for blood flow,
particularly in relation to cerebral aneurysms.“ In 2004,
their research was discovered on the web by
Noureddine Frid, head of Cardiatis, a Belgian start-up
that was working on novel stent technology. Frid
immediately recognised that a collaboration could
enhance his company’s stent design.

Jean-Frédéric Gerbeau

Virtual heart under construction

REO project leader

REO is one of four projects associated with CardioSense3D,
a “large initiative action” launched in 2005 by INRIA together
with European hospitals as well as academic and industrial
partners to design a simulator of the heart’s electro-mechanical
activity. REO researchers model blood flow in the heart and its
electrical activity.
For further information: www-sop.inria.fr/CardioSense3D/

Date created:
REO was launched in 2005

“

Research financed by a start-up…

Good researchers question
their own results
Qualitatively, our findings are
consistent with experiments in
animals: aneurysms are occluded and
good arterial blood flow is observed.
We think we’ve solved the right
equations, but how can we verify this?
How can we verify that we’ve chosen
the right model? Each patient is a
unique case which must be modelled
with the corresponding data.
“ Which means there’s a great
deal of work ahead..
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… and centred on an industrial product
“He asked us for numerical simulations of the
geometries of his stent, a very fine mesh with several
layers of braided wire”, Jean-Frédéric recalls. His idea
was to use these very fine stents to block the openings
of cerebral aneurysms, rather than the traditional
method of filling them with coils. He also wanted to
verify that his stents were suitable for the most complex
aneurysms, situated at the Y-shaped bifurcation of an
artery. This was the problem Cardiatis asked INRIA
to address, providing funding for post-doctoral
research.

Improving the algorithms
“This was a particularly interesting, complex
application for us, calling for new mathematical
approaches”, Jean-Frédéric explains. To simulate the
flow of blood through the artery and its interaction
with the stent, first the stent had to be modelled. Then
traditional models of fluid dynamics (Navier-Stokes
equations) had to be coupled with models of structural
mechanics that reproduced artery deformation. Most
importantly, the algorithms had to be improved so that
computation would be stable and relatively fast:
“Simulations that now take us one day would have
taken more than a month five years ago, using the
same computer. We’ve been able to develop these
new algorithms by refining our understanding of the
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problem’s mathematical challenges. Calculations we
couldn’t even consider a few years ago are now a
possibility.”

Pigs leave researchers perplexed
Not surprisingly, the initial results of these simulations
show that blood flow in aneurysms is closely correlated
with the stent’s permeability. What is surprising is that
blood circulation in collateral arteries is hardly
disrupted by the presence of the stent. But the biggest
surprise came from pigs (!) on which the stents were
concurrently tested in vivo by INRA, the French national
institute for agricultural research. After leaving the stents
in place several weeks, veterinarians observed ex vivo
that they had remained incredibly clean, whereas
arterial cells usually proliferate within a week, with the
risk of blocking the artery. This finding has yet to be
explained, but that’s clearly another story.
To learn more:
www.inria.fr/recherche/equipes/reo.en.html
Project site: www-rocq.inria.fr/REO/
Cardiatis: www.cardiatis.com/

E What’s

next?

The findings so far have given rise
to further research. The REO team
is continuing its work with Cardiatis,
this time trying to understand why
these new stents stay so clean, once
again through simulation. The answers
may lead to a breakthrough in
cardiovascular treatments…
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The decentralisation of INRIA into multiple research units – there will be eight as of 2008
– has created a network covering all of France. This organization facilitates strong local
involvement in the construction of regional research centres.
In addition, INRIA’s unique project-centred approach fosters personal accountability and fits
into the Institute’s global, unifying vision for its scientific activities.
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Research Units

571

staff members,
including 504 scientists

David
Simplot-Ryl

E INRIA

Futurs

POPS project-team
“In partnership with the Industries du
Commerce competitiveness cluster,
headed by Arnaud Mulliez, President
and CEO of Auchan France, we’ve
defined strategic themes, including
radio frequency identification (RFID)
tags. The region of Nord-Pas de
Calais wants to be viewed as a driving force in this domain. We move
closer to this goal by organising an
RFID trade show in Lille in 2006
(1,200 visitors). Participants came
from all over Europe and more than
600 attended the RFID University sessions, including presentations and
roundtables on exploiting RFID in
various domains, especially those of
the competitiveness clusters involved in
the event. On behalf of retailers,
Arnaud Mulliez commended the revolutionary new technologies, which
should spur new uses in tomorrow’s
businesses.“

35 research teams,
including 19 project- teams

In 2006, preparations got underway for the deployment of
the three new research units in Lille, Saclay and Bordeaux.
Another new development is the growing enthusiasm for ICST
in the “Industries du Commerce” cluster (Nord-Pas-de-Calais
region), an enthusiasm largely sparked by the Lille site.

E

The new research units are well on
their way to autonomy. A major
employment initiative over two years
(2006–2007) will give each of the
three sites the structures necessary for
their development. The scientific
priorities were defined with the unique
academic and industrial fabric of
each regional site in mind. A key
player in the unfolding technology
revolution, the Lille unit has positioned
itself as an ICST research partner to
the leading groups in commercial
distribution. INRIA is building facilities
in the Haute Borne science park with
support from regional authorities, and
this location will give the new unit a

definite edge. Around the Saclay
site, partnerships have multiplied
– with the CEA, the CNRS, École
Polytechnique, École Supérieure
d’Électricité and Université Paris-Sud
11 – as part of Digiteo, one of the
country’s national networks for
advanced research and highly visible
at the international level. Finally, new
teams are forming in Bordeaux to
sharpen the site’s focus on modeling
and scientific computing. INRIA
Futurs has also created Siderion, its
first start-up. Siderion draws on the
work of the PHOENIX project on
telecommunication services and
intelligent exchanges.
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23 research teams,
including 21project- teams

staff members,
including 389 scientists

E INRIA

Lorraine

HélèéñneKirchner
Director of INRIA Lorraine
“Any synopsis of 2006 would be
lacking if it didn’t mention the completion
of our new building, our move and the
inauguration ceremony in June.
Designed to boost Lorraine’s attractiveness
as well, it offers additional offices,
meeting rooms, testing facilities for
robotics and virtual reality immersion
environments, a 240-seat lecture hall, a
staff cafeteria, and independent facilities
for Espace-transfert, an incubator for
new enterprises wanting to be in close
contact with researchers. Further work
will be done on the building’s entrance
in 2007 to improve its design and create
a more welcoming environment, while
at the same time ensuring security.“

The research unit celebrated its 20th birthday in
December 2006 by retracing its themes, highlights and
partnerships, as well as the new challenges on the horizon.
The results obtained in 2006 are an extension of this
dynamic of excellence.

E

A few remarkable examples illustrate
this point. In the research domain
“high performance simulation and
realisation”, the CALVI team
collaborated with the CEA on the
ITER project, specifically on the
production of a new parallel
gyrokinetic code which efficiently
models plasma fusion. In the domain
“quality and security of computing
systems”, the MOSEL team is helping
to build a proof environment for
verifying software and services,
conducting its work at the joint
INRIA-Microsoft Research laboratory.
“Natural language processing” in
Nancy gained in international visibility
in 2006 with the creation of an

Erasmus Mundus Masters Degree
specialised in this domain. To further
“human systems modeling”, INRIA
Lorraine organised the first French
language conference on computational
neuroscience.

E

Two projects were amongst the
prize-winners at the national
competition for innovative technology
start-ups sponsored by OSEO-ANVAR:
e-veille, which offers customised
information based on user preferences
and habits; and Dviz, which offers
software for distributed visualisation
of large-scale data on computer
clusters.
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Research Units

665

staff members,
including 480 scientists

30 research teams,
including 26 project- teams

E INRIA

Rennes

Christine Morin
Scientific coordinator
for the XtreemOS project
“In 2002, we began to focus on
designing operating systems to simplify
and secure the use of computing grids.
With XtreemOS, we’re taking our
work to the next level. For example,
we’re working synergistically with the
best academic teams in Europe. As
an integrated project, XtreemOS has
an important development component:
half our partners are major industry
groups, representing a diversity of
potential applications. But our consortium
also includes small companies, favouring
spin-offs based on our outcomes. The
project’s European dimension gives us
the critical mass necessary to rise to
the challenge and become one of the
leaders in grid computing.“

The Rennes unit has continued to structure its research around
scientific themes with high visibility, particularly those related
to grid computing – enhancing a dynamic that started in
2005 – as well as information system security and medical
imaging.

E

The European project XtreemOS was
launched midway through 2006.
Coordinated by INRIA and dedicated
to the operating systems of computing
grids, it complements a diverse array
of actions the Institute has already
taken on this theme, from coordinating
a European network of excellence,
to the experimental platform
Grid’5000 and its outcomes. Two
other scientific themes, more academic
in scope, also marked 2006. In the
domain of medical imaging, VisAGeS
is the first joint INRIA-INSERM project
focusing on pre- and intra-operative
assistance for neurosurgery. The
researchers have forged a close
partnership with the clinicians at the
teaching hospital in Rennes, who

apply and validate algorithmic
models and tools “in vivo”. On the
theme of information system security,
a scientific interest group was officially
created and should facilitate real
synergy with the other academic
institutions in Rennes working on this
domain.

E

Amongst the unit’s other accomplishments, 60 of the research teams
received official approval from the
French National Research Agency
during 2005 and 2006. Finally, a
large-scale scientific platform for multimedia indexing of massive data sets
was also acquired and
installed in 2006.
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26 research teams,
including 22 project- teams

staff members,
including 500 scientists

E INRIA

Rhône- Alpes

Hubert
Garavel
EmSoC operational committee
“The Minalogic global competitiveness
cluster has produced excellent results.
In 2006, we participated in several
Minalogic projects by responding to
calls for proposals launched by the
French government. In addition to multiple
ANR projects, there’s MinImage,
financed by AII and centred on
microelectronics and optics; and in the
EmSoC (embedded software on chip)
cluster which we oversee, there are
three projects financed by the FCE:
Multival, validating multiprocessor
architectures; Sceptre, implementing
systems on chip; and OpenTLM,
simulations of these systems.
So the year underlined the research
unit’s commitment to the domain of
embedded systems.“

In 2006, INRIA clearly demonstrated that it’s possible
to lead the way with scientific results as well as their
application and their valorisation. This year also confirmed
the role of the Rhône-Alpes unit in the academic research
community around microelectronics and biology.

E

Within the competitiveness cluster
Minalogic, INRIA Rhône-Alpes is
actively involved in the EmSoC
cluster (Embedded Systems on Chip)
whose activities were amplified in
2006. The unit’s presence in the
national infectology research network
is a first step towards reinforcing
INRIA’s activities, as well as biology
and life science ICST, in Lyon. This
involvement also underscores the
importance of ICST for dealing with
certain issues in infectology. The unit
was also officially recognised for the
quality of its science: the 2006
Longuet-Higgins Prize for contributions

to computer-assisted imaging which
have stood the test of time, was
attributed to Cordelia Schmid and
Roger Mohr. The Specif Prize for the
best computer science thesis in 2006
was awarded to Florence Bertails.
In partnership with major industrial
groups from Japan, the unit pursued
its work on Bayesian reasoning and
perception, especially for automotive
safety applications. The year was also
rich in terms of innovative company
creation, with the incubation of five
start-ups.
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Research Units

570

staff members,
including 380 scientists

36 research teams,
including 29 project- teams

E INRIA

Rocquencourt

Antoine Petit
Director of INRIA Rocquencourt
“We’ve reinforced our presence in the
industrial, scientific and academic
fabric of the Parisian region by launching
scientific projects in three competitiveness
clusters: System@tic (complex systems),
Cap Digital (digital systems) and
Mov’eo (mobility and services); by
participating in the Digiteo (Saclay)
national research network as well as
the mathematical sciences national
network (Paris); and by building
research teams with the region’s
universities and engineering schools.”

Through its participation in competitiveness clusters and national
research networks as well as its growing collaboration with
universities, engineering schools and local authorities,
Rocquencourt strengthened its ties with the Ile-de-France region
in 2006.

E

“Networks for home-based medical
treatment are developing. The question
is how to create shared electronic
medical records that provide selective
access to important and often
confidential patient information,
based on user profile – patient,
healthcare assistant, nurse or doctor.
This is a challenge with real social
implications, and the SMIS project is
taking it on”, affirms Antoine Petit. For
Philippe Pucheral, project leader for
SMIS, the challenge has two aspects
involving both hardware and software
technologies: designing a database
engine embedded in a new portable
component allying the security of chip
cards with the storage capacity of
USB keys, and defining cryptographic
protocols well suited to database
operations. This exemplary two-pronged

approach has SMIS working with
Gemalto, the worldwide leader in
chip cards, as well as the Université
de Versailles Saint-Quentin, local
authorities and ALDS, an association
for local public health development.

E

Based on the research of the IMARA
team, the start-up Senda offers software
solutions to mobility problems in the
transport industries.

E

Philippe De Reffye, specialised in
plant modeling, received the Chinese
government’s Friendship Award for
foreign researchers. And Benoît
Perthame, project leader for BANG,
was named senior member of the
Institut Universitaire de France, a rare
and prestigious honour.
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30 research teams,
including 29 project- teams

staff members,
including 390 scientists

E INRIA

Sophia Antipolis

Gérard
Giraudon
Director of INRIA Sophia Antipolis
“I became director of the research unit in
June 2006, guided by firm convictions.
It’s essential to create networks not only
internally, but also with those involved
in research at a local level. Our
initiatives must be carried out with good
management practices and must follow
scientific programmes acceptable to all
stakeholders. For each action, leadership
should be left to those who can fuel
excellence. We must make policymakers
aware of the implications of ICST,
because of its major impact on society.
It’s also vital to spark the interest of
young people and train tomorrow’s
researchers. Sophia is the research unit
with the most projects in the Biological
Systems theme area. Biomodeling is set
to play a crucial role in the years to
come, and computer science will be to
health what mathematics has been to
physics.“

INRIA’s dual mission of scientific excellence and technology
transfer was exemplified this year by the activities
of the Sophia teams and the awards they received.
Software security proved to be a key line of research.

E

The EADS Foundation, aimed at
fostering ties between research and
industry, recognised two Sophia
researchers: Jean-Daniel Boissonnat,
leader of the Geometrica project on
algorithmic geometry, which
facilitated the transfer of outcomes
to Dassault Systèmes; and Nicholas
Ayache, leader of the Asclepios
project on medical imaging, which
forged multiple ties with healthcare
industry groups and clinicians, as
well as signing agreements with
several start-ups. The teams also
distinguished themselves in the area
of security and proofs, with Everest

and the newly created Marelle
involved in the joint INRIA-Microsoft
Research centre.
Everest was selected to steer the
European consortium Mobius
– “Mobility, Ubiquity and Security”
– a cooperative effort bringing
together 11 industry groups from
France and across Europe. VULOG,
a new start-up, was also launched,
specialising in software and services
for urban mobility. In 2006, Sophia
Antipolis teams were active in
14 French competitiveness clusters,
including five global clusters, and one
with global reach.
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143 Project-teams

E

143 active research project-teams
at INRIA in 2006

Communicating systems A
Distributed systems
and software architecture
ACES (1) – Rennes, Michel BANÂTRE
– Ambient computing and embedded
systems
ARLES – Rocquencourt, Valérie ISSARNY
– Software architectures and distributed
systems
JACQUARD (2) – Futurs/Lille,
Jean-Marc GEIB – Software components
weaving
OASIS (3) – Sophia Antipolis,
Denis CAROMEL – Active objects,
semantics, Internet and security
OBASCO (4) – Rennes, Pierre COINTE
– Objects, aspects and components
PHOENIX (5) – Futurs/Bordeaux,
Charles CONSEL – Programming language
technology for communication services
POPS (2) – Futurs/Lille,
David SIMPLOT-RYL – System and
networking for portable objects proved
to be safe
REGAL (6) – Rocquencourt, Pierre SENS
– Resources management in large scale
distributed systems
SARDES (7) – Rhône-Alpes,
Jean-Bernard STEFANI – System
architecture for reflective distributed
computing environments
TRISKELL (1) – Rennes,
Jean-Marc JEZEQUEL – Reliable and
efficient component based software
engineering

Communicating systems B
Networks and telecoms
ARES (8) – Rhône-Alpes, Stéphane UBEDA
– Architectures of networks of services
ARMOR (1) – Rennes, Gerardo RUBINO
– Architectures and network models
DISTRIBCOM (9) – Rennes,
Albert BENVENISTE – Distributed and
Iterative Algorithms in Management and
Signal Processing for Telecommunications
HIPERCOM – Rocquencourt,
Philippe JACQUET – High performance
communication
MADYNES (10) – Lorraine,
Olivier FESTOR – Management of dynamic
networks and services

MAESTRO (11) – Sophia Antipolis,
Philippe NAIN – Models for the
performance analysis and the control
of networks
MASCOTTE (3) – Sophia Antipolis,
Jean-Claude BERMOND – Algorithms,
simulation, combinatorics and optimization
for telecommunications
PLANETE (12) – Sophia Antipolis &
Rhône-Alpes, Walid DABBOUS
– Protocols and applications for the Internet
RAP – Rocquencourt, Philippe ROBERT
– Networks, algorithms and probabilities
TREC (13) – Rocquencourt,
François BACCELLI – Theory of networks
and communications

Communicating systems C
Embedded systems and mobility
AOSTE (14)– Sophia Antipolis &
Rocquencourt, Robert DE SIMONE
– Models and methods of analysis
and optimization for systems with real-time
and embedding constraintss
DART (2) – Futurs/Lille,
Jean-Luc DEKEYSER – Contributions
of the data parallelism to real time
ESPRESSO (1) – Rennes,
Jean-Pierre TALPIN – Synchronous
programming for the trusted componentbased engineering of embedded systems
and mission-critical systems
MIMOSA (15) – Sophia Antipolis,
Gérard BOUDOL – Migration and
mobility: semantics and applications

MOSCOVA – Rocquencourt,
Jean-Jacques LEVY – Mobility, security,
concurrence, verification and analysis
POP ART (7) – Rhône-Alpes,
Alain GIRAULT – Programming languages,
Operating Systems, Parallelism, and
Aspects for Real-Time
S4 (1) – Rennes, Benoît CAILLAUD
– System synthesis and supervision,
scenarios
TRIO (10) – Lorraine,
Françoise SIMONOT-LION – Real time
and interoperability
VASY – Rhône-Alpes, Hubert GARAVEL
– System validation - Research and
applications
VERTECS (1) – Rennes, Thierry JÉRON
– Verification models and techniques applied
to testing and control of reactive systems

Communicating systems D
Architecture and compiling
CAPS (1) – Rennes, André SEZNEC
– Compilation, parallel architectures
and system
COMPSYS (16) – Rhône-Alpes,
Alain DARTE – Compilation and
embedded computing systems

Cognitive systems A
Statistical modeling
and machine learning
AXIS (17) – Sophia Antipolis &
Rocquencourt, Brigitte TROUSSE
– Usage-centered design, analysis
and improvement of information systems
CORTEX (10) – Lorraine,
Frédéric ALEXANDRE – Neuromimetic
intelligence
DREAM (1) – Rennes,
Marie-Odile CORDIER – Diagnosing,
Recommending Actions and modeling
MAIA (10) – Lorraine,
François CHARPILLET – Autonomous
intelligent machine
TAO (18) – Futurs/Saclay,
Marc SCHOENAUER – Machine learning
and optimisation

RFID tags.
POPS project-team.
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Analysing sound signals. METISS project-team.

Cognitive systems B
Perception, indexing and
communication for images
and video
ARIANA (3) – Sophia Antipolis,
Josiane ZERUBIA – Inverse problems in
earth monitoring
IMEDIA – Rocquencourt,
Nozha BOUJEMAA – Image and
multimedia indexing, browsing and retrieval
LAGADIC (19) – Rennes,
François CHAUMETTE – Visual servoing in
robotics, computer vision, and augmented
reality
LEAR (20) – Rhône-Alpes,
Cordelia SCHMID – Learning and
recognition in vision
MAGRIT (10) – Lorraine,
Marie-Odile BERGER – Visual
augmentation of complex environments
MOVI (21) – Rhône-Alpes, Radu HORAUD
– Modeling, localization, recognition
and interpretation in computer vision
QGAR (10) – Lorraine, Karl TOMBRE
– Querying graphics through analysis
and recognition
TEMICS (1) – Rennes,
Christine GUILLEMOT – Digital image
processing, modeling and communication
VISTA (1) – Rennes, Patrick BOUTHEMY
– Spatio-temporal vision and learning

Cognitive systems C
Multimedia data: interpretation
and man-machine interaction
CORDIAL (22) – Rennes, Laurent MICLET
– Human-machine spoken dialogue
ECOO (10) – Lorraine, Claude GODART
– Environment for cooperation
IN-SITU (18) – Futurs/Saclay,
Wendy MACKAY – Situated interaction
MERLIN (23) – Rocquencourt & Lorraine,
Dominique SCAPIN – Methods for
interactive software ergonomics
METISS (1) – Rennes, Frédéric BIMBOT
– Speech and sound data modeling
and processing

Syntactic analysis graph. SIGNES project-team.

ORION – Sophia Antipolis,
Monique THONNAT – Intelligent
environments for the resolution of problems
for autonomous systems
PAROLE (10) – Lorraine, Yves LAPRIE
– Analysis, perception and recognition
of speech
PRIMA (7) – Rhône-Alpes,
James CROWLEY – Perception, recognition
and integration for observation of activity

Cognitive systems D
Image synthesis and virtual
reality
ALCOVE (24) – Futurs/Lille,
Christophe CHAILLOU – Collaborative
interactive virtual environment
ALICE (10) – Lorraine, Bruno LÉVY
– Geometry and lighting
ARTIS (20) – Rhône-Alpes,
Nicolas HOLZSCHUCH – Acquisition,
representation and transformations
for image synthesis
EVASION (20) – Rhône-Alpes,
Marie-Paule CANI – Virtual environments
for animation and image synthesis
of natural objects
IPARLA (5) – Futurs/Bordeaux,
Pascal GUITTON – Visualization
and manipulation of complex data
on wireless mobile devices
REVES – Sophia Antipolis,
George DRETTAKIS – Rendering
and virtual environments with sound
SIAMES (1) – Rennes, Bruno ARNALDI
– Computer generated images, animation,
modeling and simulation

Symbolic systems A
Reliability and safety of software
CASSIS (25) – Lorraine,
Michaël RUSINOWITCH – Combination of
approaches to the security of infinite states
systems
CONTRAINTES – Rocquencourt,
François FAGES – Constraint
programming
EVEREST – Sophia Antipolis,
Gilles BARTHE – Environments for
verification and security of software

GALLIUM – Rocquencourt, Xavier LEROY
– Programming languages, types,
compilation and proofs
LANDE (1) – Rennes, Thomas JENSEN
– Software design and validation
LOGICAL (26) – Futurs/Saclay,
Gilles DOWEK – Logic and computing
MARELLE – Sophia Antipolis,
Yves BERTOT – Mathematical, reasoning
and software
MOSEL (10) – Lorraine, Dominique MÉRY
– Proof-oriented development of computerbased systems
PROTHEO (10) – Lorraine,
Claude KIRCHNER – Constraints,
automatic deduction and software
properties proofs
PROVAL (26) – Futurs/Saclay,
Christine PAULIN – Proofs of programs
SECSI (27) – Futurs/Saclay,
Jean GOUBAULT-LARRECQ – Security
of information systems

Symbolic systems B
Algebraic and geometric
structures, algorithms
ALGO – Rocquencourt, Bruno SALVY
– Algorithms
ARENAIRE (16) – Rhône-Alpes,
Gilles VILLARD – Computer arithmetic
CACAO (10) – Lorraine,
Guillaume HANROT – Curves, algebra,
computer arithmetic, and so on
CAFE – Sophia Antipolis,
Manuel BRONSTEIN † – Computer
algebra and functional equations
CODES – Rocquencourt,
Nicolas SENDRIER – Coding and
cryptography
COPRIN (28) – Sophia Antipolis,
Jean-Pierre MERLET – Constraints solving,
optimization and robust interval analysis
GALAAD (29) – Sophia Antipolis,
Bernard MOURRAIN – Geometry, algebra,
algorithms
GEOMETRICA – Sophia Antipolis,
Jean-Daniel BOISSONNAT – Geometric
computing
SALSA (6) – Rocquencourt,
Fabrice ROUILLIER – Solvers for algebraic
systems and applications
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143 Project-teams

SPACES (10) – Lorraine, Daniel LAZARD
– Solving problems through algebraic
computation and efficient software
TANC (30) – Futurs/Saclay,
François MORAIN – Algorithmic number
theory for cryptology
VEGAS (10) – Lorraine, Sylvain LAZARD
– Effective geometric algorithms for
surfaces and visibility

Symbolic systems C
Management and processing
of language and data
ACACIA – Sophia Antipolis, Rose DIENG
– Knowledge acquisition for aided design
through agent interaction
ATLAS (31) – Rennes, Patrick VALDURIEZ
– Complex data management in
distributed systems
ATOLL – Rocquencourt, Eric VILLEMONTE
DE LA CLERGERIE – Software tools
for natural language
CALLIGRAMME (10) – Lorraine,
Philippe DE GROOTE – Linear logic,
proof networks and categorial grammars
EXMO (7) – Rhône-Alpes, Jérôme EUZENAT
– Computer mediated exchange
of structured knowledge
GEMO (18) – Futurs/Saclay,
Serge ABITEBOUL – Integration of data
and knowledge distributed over the web
LANGUE ET DIALOGUE (10) – Lorraine,
Patrick BLACKBURN – Human-machine
dialogue with a significant language
component
MOSTRARE (32) – Futurs/Lille,
Rémi GILLERON – Modeling tree
structures, machine learning,
and information extraction
SIGNES (33) – Futurs/Bordeaux,
Christian RETORÉ – Linguistic signs,
grammar and meaning: computational
logic for natural language
SMIS – Rocquencourt,
Philippe PUCHERAL – Secured and mobile
information systems
TEXMEX (1) – Rennes, Patrick GROS
– Multimedia content-based indexing
WAM (7) – Rhône-Alpes, Vincent QUINT
– Web, adaptation and multimedia

Numerical systems A
Control and complex systems
APICS – Sophia Antipolis,
Laurent BARATCHART – Analysis
and problems of inverse type in control
and signal processing

BIPOP (20) – Rhône-Alpes,
Bernard BROGLIATO – Modeling,
simulation and control of non-smooth
dynamical systems
E-MOTION (7) – Rhône-Alpes,
Christian LAUGIER – Geometry
and probability for motion and action
ICARE – Sophia Antipolis,
Claude SAMSON – Instrumentation,
control and architecture of advanced
robots
MACSI (10) – Lorraine,
Marie-Claude PORTMANN
– Industrial system modeling, analysis
and operation
MAXPLUS – Rocquencourt,
Stéphane GAUBERT – Max-plus algebras
and mathematics of decision
METALAU – Rocquencourt,
Maurice GOURSAT – Methods, algorithms
and software in automatic control

Numerical systems B
Grids and high-performance
computing
DOLPHIN (24)– Futurs/Lille,
El-Ghazali TALBI – Parallel cooperative
multi-criteria optimization
GRAAL (16) – Rhône-Alpes,
Frédéric VIVIEN – Algorithms and
scheduling for distributed heterogeneous
platforms
GRAND-LARGE (34) – Futurs/Saclay,
Franck CAPPELLO – Global parallel
and distributed computing
MESCAL (7) – Rhône-Alpes,
Bruno GAUJAL – Middleware efficiently
scalable
MOAIS (7) – Rhône-Alpes,
Jean-Louis ROCH – Programming
and scheduling design for applications
in interactive simulation
PARIS (9) – Rennes, Thierry PRIOL
– Programming distributed parallel systems
for large scale numerical simulation
RESO (16) – Rhône-Alpes,
Pascale VICAT-BLANC-PRIMET – Protocols
and softwares for very high-performance
network
RUNTIME (5) – Futurs/Bordeaux,
Raymond NAMYST – Efficient runtime
systems for parallel architectures
SAGE (19) – Rennes, Jocelyne ERHEL
– Simulations and algorithms on grids
for environment
SCALAPPLIX (35) – Futurs/Bordeaux,
Jean ROMAN – Algorithms and high
performance computing for grand
challenge applications

Numerical systems C
Optimisation and inverse
problems for stochastic or
large-scale systems
ASPI (19) – Rennes, François LE GLAND
– Applications of interacting particle
systems to statistics
CLIME (36) – Rocquencourt, Isabelle HERLIN
– Applications of interacting particle
systems to statistics
CORIDA (37) – Lorraine, Marius TUCSNAK
– Robust control of infinite dimensional
systems and applications
MATHFI (38) – Rocquencourt, Agnès SULEM
– Financial mathematics
MOISE (20) – Rhône-Alpes, Eric BLAYO
– Modeling, observations, identification
for environmental sciences
OMEGA (39) – Sophia Antipolis & Lorraine,
Denis TALAY – Probabilistic numerical
methods
SISTHEM (19) – Rennes, Michèle BASSEVILLE
– Statistical inference for structural health
monitoring
SYDOCO – Futurs/Saclay,
Frédéric BONNANS – Dynamic systems,
optimisation and optimal command
TROPICS – Sophia Antipolis,
Laurent HASCOËT – Program
transformations for scientific computing

Numerical systems D
Modeling, simulation
and numerical analysis
BANG (40) – Rocquencourt,
Benoit PERTHAME – Nonlinear analysis
for biology and geophysical flows
CAIMAN (41) – Sophia Antipolis,
Stéphane LANTERI – Scientific computing,
modeling and numerical analysis
CALVI (42) – Lorraine,
Eric SONNENDRUCKER – Scientific
computation and visualization
ESTIME – Rocquencourt, Jérôme JAFFRÉ
– Parameter estimation and modeling
in heterogeneous media
GAMMA – Rocquencourt,
Paul-Louis GEORGE – Automatic mesh
generation and adaptation methods
IPSO (19) – Rennes, Philippe CHARTIER
– Invariant preserving solvers
MACS – Rocquencourt,
Dominique CHAPELLE – Modeling,
analysis and control in computational
structural dynamics
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Numerical simulation of turbulence in plasma
fusion conducted with the GYSELA5D code.
CALVI project is an INRIA/CEA/DRFC
collaboration in the framework of EURATOM.

MICMAC (38) – Rocquencourt,
Claude LE BRIS – Methods and engineering
of multiscale computing from atom to
continuum
OPALE (43) – Sophia Antipolis &
Rhône-Alpes, Jean-Antoine DESIDERI
– Optimization and control, numerical
algorithms and integration of complex
multidiscipline systems governed by PDE
POEMS (44) – Rocquencourt, Patrick JOLY
– Wave propagation: mathematical
analysis and simulation
SMASH (45) – Sophia Antipolis,
Hervé GUILLARD – Simulation, modeling
and analysis of heterogeneous systems

Biological systems A
Modeling and simulation
in biology and medicine
ASCLEPIOS – Sophia Antipolis,
Nicholas AYACHE – Analysis and
Simulation of Biomedical Images
COMORE (46) – Sophia Antipolis,
Jean-Luc GOUZÉ – Modeling and control
of renewable resources
DEMAR (47) – Sophia Antipolis,
David GUIRAUD – Artificial movement
and gait restoration
HELIX (48) – Rhône-Alpes, Alain VIARI
– Computer science and genomics
MERE (49) – Sophia Antipolis,
Claude LOBRY – Water Resource Modeling
MODBIO (10) – Lorraine,
Alexander BOCKMAYR – Computational
models in molecular biology
ODYSSEE (50) – Sophia Antipolis,
Olivier FAUGERAS – Computer and
biological vision
REO (51) – Rocquencourt,
Jean-Frédéric GERBEAU – Numerical
simulation of biological flows
SYMBIOSE (1) – Rennes,
Jacques NICOLAS – Biological systems
and models, bioinformatics and sequences
VISAGES (52) – Rennes,
Christian BARILLOT – Vision, action and
information management system in health

Notes
(1) Joint project-team with CNRS, INSA of Rennes, University of Rennes 1 (IRISA)
(2) Joint project-team with CNRS and University of Lille - USTL (LILF and IRCICA)
(3) Joint project-team with CNRS and University of Nice Sophia Antipolis (I3S)
(4) Joint project-team with École des Mines of Nantes, located in Nantes
(5) Joint project-team with CNRS, University of Bordeaux 1 and ENSEIRB (LABRI)
(6) Joint project-team with CNRS and University Paris 6 (LIP6), located in Paris and Rocquencourt
(7) Joint project-team with CNRS, INPG and University Joseph Fourier (LIG)
(8) Project-team with INSA Lyon, located in Lyon
(9) Joint project-team with CNRS, INSA of Rennes, University of Rennes 1 (IRISA) and ENS Cachan
(10) Joint project-team with CNRS, University Henri Poincaré, University of Nancy 2 and INPL (LORIA)
(11) Joint project-team with CNRS and the University of Montpellier 2 (LIRMM), located in Montpellier
and Sophia Antipolis
(12) Rhône-Alpes and Sophia Antipolis located project-team
(13) Joint project-team with École Normale Supérieure in Paris, located in Paris
(14) Joint project-team with CNRS and University of Nice Sophia Antipolis (I3S), located in Rocquencourt
and Sophia Antipolis
(15) Joint project-team with École des Mines of Paris and University of Provence, located in Marseille
and Sophia Antipolis
(16) Joint project-team with CNRS (LIP), and École Normale Supérieure of Lyon, located in Lyon
(17) Rocquencourt and Sophia Antipolis located project-team
(18) Joint project-team with CNRS and University of Paris Sud (LRI)
(19) Joint project-team with CNRS and University of Rennes 1
(20) Joint project-team with CNRS, INPG and University Joseph Fourier (LJK)
(21) Joint project-team with CNRS, INPG and University Joseph Fourier (GRAVIR)
(22) Joint project-team with CNRS, INSA of Rennes and University of Rennes 1 (IRISA), located in Lannion
(23) Joint project-team with University Henri Poincaré, located in Nancy and Rocquencourt
(24) Joint project-team with CNRS and University of Lille - USTL (LIFL)
(25) Joint project-team with CNRS, University Henri Poincaré, University of Nancy 2, INPL and University
of Franche-Comté (LORIA and LIFC), located in Besançon and Nancy
(26) Joint project-team with CNRS, University of Paris-Sud (LRI) and École Polytechnique (LIX)
(27) Joint project team with CNRS and École Normale Supérieure of Cachan (LSV), located in Cachan
(28) Joint project-team with École nationale des ponts et chaussées (ENPC)
(29) Joint project-team with CNRS and University of Nice Sophia Antipolis (JAD)
(30) Joint project-team with CNRS and l'École Polytechnique (LIX)
(31) Joint project-team with University of Nantes, located in Nantes
(32) Joint project-team with CNRS, University of Lille - USTL and University of Lille 3 (LIFL and GRAPPA)
(33) Joint project-team with CNRS, University of Bordeaux 1, ENSEIRB (LABRI) and University of Bordeaux 3
(34) Joint project-team with CNRS, University of Paris Sud (LRI) and University of Lille - USTL (LIFL)
(35) Joint project-team with CNRS, University of Bordeaux 1 and 2, and ENSEIRB (LABRI and MAB)
(36) Joint project-team with ENPC and EDF R&D (CEREA), located in Marne-la-Vallée and Rocquencourt
(37) Joint project-team with CNRS, University Henri Poincaré, University of Nancy 2, INPL
and University of Metz (LORIA and MMAS)
(38) Joint project-team with ENPC, located in Marne la Vallée and Rocquencourt
(39) Joint project-team with CNRS and University Henri Poincaré (IECN), located in Nancy and Sophia Antipolis
(40) Joint project-team with École Normale Supérieure of Paris
(41) Joint project-team with CNRS, ENPC and University of Nice - Sophia Antipolis (LJD)
(42) Joint project-team with CNRS, University Henri Poincaré (IECN) and University Louis Pasteur (IRMA and LSITT),
located in Nancy and Strasbourg
(43) Joint project-team with CNRS and University of Nice - Sophia Antipolis (LJA), located in Grenoble
and Sophia Antipolis
(44) Joint project-team (UMR) with CNRS and ENSTA
(45) Joint project team with CNRS and University of Provence, located in Marseille and Sophia Antipolis
(46) Joint project-team with CNRS
(47) Joint project-team with CNRS, University of Montpellier 2 (LIRMM) and University of Montpellier 1,
located in Montpellier and Sophia Antipolis
(48) Joint project-team with CNRS and University Claude Bernard, located in Grenoble and Lyon
(49) Joint project-team with INRA, located in Montpellier
(50) Joint project-team with École Normale des Ponts et Chaussées and École Normale Supérieure of Paris
(51) Joint project-team with CNRS and University of Paris 6 (LJLL), located in Paris and Rocquencourt
(52) Joint project-team with CNRS, INSERM and University of Rennes 1
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Organization chart as of 1 st March 2007
Scientific Board
Chairman

Board of Directors
Chairman

Evaluation Committee
Chairman

Martin Wirsing

Michel Cosnard

Jean-Daniel Boissonnat
Vice-Chairwoman

Agnès Sulem

E GENERAL

MANAGEMENT
Chairman and CEO

Chief Executive Officer
for Science and
Technology

Deputy Managing Director

Chief Executive Officer
for Resource and
Service Administration

Malik Ghallab

Jean-Pierre Verjus

Hervé Mathieu

Research Department

Futurs Research Unit

Human Resources Department

Claude Puech

Claude Puech

Françoise Cazenave-Pendaries

Technological Development Department

Lorraine Research Unit

Pierre Paradinas

Hélène Kirchner

Administration,
Finance and Assets Department

Technology Transfer and Innovation
Department

Karl Tombre

Michel Cosnard

Véronique Delebarre
European Partnerships Department

Jean-Pierre Banâtre

until 02-01-2007

Daniel Naccache
Information Systems,
Infrastructure and Computer Service
Department

from 02-01-2007
Rennes Research Unit

Eric Gautrin

Claude L abit

HQ Administration Department

Rhône-Alpes Research Unit

International Relations Department

François Brown de Colstoun

Bernard Espiau
until 01-02-2007

François Sillion
from 01-02-2007
Rocquencourt Research Unit

Antoine Petit
Sophia Antipolis Research Unit

Gérard Giraudon
Communication Department

Sylvane Casademont
Activit y
Monitoring
Mission
Bernard Martin

Qualit y Mission

Training through
Research Mission
Pascal Guitton

Securit y and Defense
Mission
Martine L e Corre
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as of 1 January 2007

Chairman

Brigitte Rozoy – Head of Mathematics,
ICST (DGRI)
Christian Thimonier - Deputy Director of
Scientific and Research Collaboration
(Scientific and Academic Collaboration
Department, ministry of Foreign Affairs)

Michel Cosnard
INRIA Chairman and CEO
Member by Right
Arnold Migus
Director General of CNRS

Appointed Members

Government Representatives
Alain Dohet - Manager of the Technical
Expertise Centre for Systems of Systems,
Technical Expertise Department, (DGA)
Benoît Formery - Assistant Manager for
Components, Software and Professional
Electronics, Technology and Information
Society Department (DGE)
Emmanuel Gabla - Head of the
Technology and Information Society
Department (DGE)
Thierry Kalfon - Service Manager
“Research, energy and innovations”
(Budget Department)
Bernard Lorho - Scientific Consultant for
training (Directorate General for Higher
Education)

E Evaluation Committee

Hubert Bouchet - Member of the
Economic and Social Council,
Vice-President of CNIL
Claire Dupas - Director of the École
normale supérieure de Cachan
Joëlle Gauthier - Vice-President for
Research and Innovation, Alcatel
Louis Marrocco - Director of Communication
Media, Grenoble Town Council
Olivier Piou – General Manager at Gemalto
Christiane Schwartz - Director for
Innovation, France Telecom
Jean Therme - Director of Technological
Research at the CEA, Director of the CEA
centre in Grenoble
Dominique Vernay – Technical Director at
Thales

Non-INRIA Appointed Members

Jean-Daniel Boissonnat
Research Director
INRIA Sophia Antipolis

Vincent Levillain
EADS
Pierre Crégut
France Telecom R&D
Emmanuel Ledinot
Dassault-Aviation
Michel Schmitt
École des mines de Paris
Ernst W. Biersack
Eurécom
Line Garnero
CNRS
Christine Gaspin
INRA
Rachid Guerraoui
EPLF

Agnès Sulem
Research Director
INRIA Rocquencourt
Appointed Members
INRIA appointed members
Philippe Robert
INRIA Rocquencourt
François Sillion
INRIA Rhône-Alpes
Thomas Jensen
INRIA Rennes
Philippe De Groote
INRIA Lorraine
Jean Roman
INRIA Futurs
Nicholas Ayache
INRIA Sophia Antipolis

Representatives of scientific personnel
and ETA
Christine Eisenbeis
INRIA Futurs
Fabrice Fenouil
INRIA Sophia Antipolis
Bernard Lang
INRIA Rocquencourt
Gérard Paget
INRIA Rennes
Consultative Members
Jean Salles
INRIA accountant
Martin Wirsing
Chairman of the Scientific Council
Jean-Paul Triballier
Financial Controller
Jean-Pierre Verjus
Deputy Managing Director of INRIA

as of 1 January 2007

Chairman

Vice-Chairwoman

Elected Members

Elected Members
Researchers
Anne-Marie Kermarrec
INRIA Rennes
Irina Illina
INRIA Lorraine
Cordelia Schmid
INRIA Rhône-Alpes

Monique Thonnat
INRIA Sophia Antipolis
Fabrice Rouillier
INRIA Rocquencourt
Pierre Boulet
INRIA Futurs
Luc Segoufin
INRIA Futurs
Marianne Akian
INRIA Rocquencourt
Christian Laugier
INRIA Rhône-Alpes
Jean-Pierre Merlet
INRIA Sophia Antipolis
Yannick Toussaint
INRIA Lorraine
Jean-Pierre Talpin
INRIA Rennes
ETA
Florian Dufour
INRIA Rocquencourt
Franck Yampolsky
INRIA Sophia Antipolis
Isabelle Allégret
INRIA Rhône-Alpes
Hugues Leroy
INRIA Rennes
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as of 1 March 2007

Chairman
Martin Wirsing
Professor, Institute of Computer Science,
Ludwig-Maximilians University, Munich,
Germany
Appointed Members
Jean-François Abramatic
Vice-President for R&D, Ilog
Yolande Berbers
Professor, Catholic University of Leuven
Mike Brady
Professor, University of Oxford

Gaston Gonnet
Professor, ETH, Zurich
Patrick Johnson
Research and Development Director,
Dassault Systems
Jean-François Lavignon
Director of Strategy and Software
Technology, Bull
Olivier Pironneau
Professor, Université Pierre et Marie Curie
David Sadek
Delegate Director for Research
France Télécom

Elected Members
Representatives of scientific personnel
and ETA
Paul-Louis Georges
INRIA Rocquencourt
André Seznec
INRIA Rennes
Benjamin Werner
INRIA Futurs
Christine Leininger
INRIA Siège

Bernard Dubuisson
Scientific Advisor, DGAs
Anja Feldmann
Professor, TU München, Institüt für
Informatik

E Scientific and Technological Orientation Council, COST
Chairman
Jean Vuillemin
INRIA
Members COST
Frédéric Alexandre
INRIA Lorraine
Nicholas Ayache
INRIA Sophia Antipolis
Albert Benveniste
INRIA Rennes
Marc Berthod
INRIA
Philippe De Groote
INRIA Lorraine

George Drettakis
INRIA Sophia Antipolis
Gérard Giraudon
INRIA Sophia Antipolis
Laurent Kott
INRIA
Philippe Robert
INRIA Rocquencourt
Jean Roman
INRIA Futurs
Gerardo Rubino
INRIA Rennes
Marc Schoenauer
INRIA Futurs
François Sillion
INRIA Rhône-Alpes

Marc Schoenauer
Head of work group
Animation and Prospective Initiative
George Drettakis
Head of work group
International Relations
Frédéric Alexandre
Head of incentive initiatives work group
Albert Benveniste
Head of work group
National Initiatives

E Exhaustive information about INRIA can be found at:

www.inria.fr
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INRIA Rocquencourt

Domaine de Voluceau - Rocquencourt
B.P. 105
78153 Le Chesnay Cedex, France
Tel.: +33 1 39 63 55 11

Domaine de Voluceau - Rocquencourt
B.P. 105
78153 Le Chesnay Cedex, France
Tel.: +33 1 39 63 55 11

INRIA Futurs

INRIA Rhône-Alpes

Parc Orsay Université
4, rue Jacques Monod - Bat G
91893 Orsay Cedex, France
Tel.: +33 1 72 92 59 00

Inovallée
655, avenue de l’Europe
Montbonnot
38334 Saint-Ismier cedex, France
Tel.: +33 4 76 61 52 00

INRIA Lorraine - LORIA
615, rue du Jardin Botanique
54600 Villers-lès-Nancy, France
Tel.: +33 3 83 59 30 00
INRIA Rennes - IRISA

Scientific outcomes

10 Research Briefs

INRIA HQ

INRIA Sophia Antipolis
2004, route des Lucioles - BP 93
06902 Sophia Antipolis, France
Tel.: +33 4 92 38 77 77

Campus universitaire de Beaulieu
35042 Rennes Cedex, France
Tel.: +33 2 99 84 71 00

Reports in English concerning the scientific activities
of the various research teams can be found at the
following page:
www.inria.fr/rapportsactivite/RA2006/index.html
The CDROM containing all these reports is available
upon demand: communication@inria.fr (please include
your name and address).
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