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Preface

This document contains a brief outline of research activities in Europe. It is to be considered an active
document that is updated on a regular basis. The initial compilation of the report was contracted out.
Further updates will be performed by the EURON management. For information about the report and
updates please contact the EURON coordinator Henrik I Christensen mailto:hic@nada.kth.se.
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1 AUSTRIA

1 Austria
1.1 Seibersdorf

Institution: | ARC Seibersdorf Research GmbH

Address: P.O. Box WPA
A-2444 Seibersdorf

Austria
Contact: Gernot Kronreif
Phone: +43 50550 2218
Fax: +43 50550 2204
Email: gernot.kronreif@arcs.ac.at
URL: http://www.arcs.ac.at/
Faculty:
Post-Docs:
Students:
Projects The Mechatronic Automation Systems unit of “ARC Seibersdorf research G.m.b.H.”

has been active in the development of multi-functional handling systems since 1999.
Special attention is given to applied research on the use of robotics in medicine and
rehabilitation.

The main emphasis is on sensorics and electronics whereby, through close cooperation
with the customers, we strive to adapt the system to the requirements of our user
in an optimal way. This principle is currently being used, for example, in the devel-
opment of a control unit for a coronary catheter, and of a new kind of ergo meter.
Furthermore, service-robots for deployment in the areas of Therapy and Diagnostics
are being developed along with intelligent rehabilitation aids and telemonitoring.
Current projects in rehabilitation robotics include developing an intelligent wheelchair
control system and a robot to assist in the therapy of disabled children.

In medical robotics, one recent project deals with the development of an integrated
robotic system for different kinds of percutaneous interventions. The aim is to develop
a prototype for an active robotic system linked to CT and US images in order to assist
the physician to place the biopsy needle precisely and accurately. The physician
indicates the desired biopsy path, then the robot places the needle at the desired
position and orientation faster and more accurately than the physician could.
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1.2 Steyr 1 AUSTRIA

1.2 Steyr

Institution: | PROFACTOR Produktionsforschungs GmbH
Address: A-4407 Steyr-Gleink
Im Stadtgut A2

Austria
Contact: Dr-Ing. Christof Eberst
Phone: +43 7252 885 300
Fax: +43 7252 885 101
Email: christof.eberst@Qprofactor.at
URL: http://www.profactor.at/
Faculty: 10 Researchers
Post-Docs:
Students:

Projects PROFACTOR GmbH has carried out more than 150 projects and 28 EC projects
with more than 110 companies focused on developing new methods for integrated
production technologies and management systems.

Major projects include:

e FlexPaint: efficient low volume high variant robotized painting.

e Ultra-sensitive proteomics and genomics,

FIBRESCOPE: flexible inspection of bores with an robotic endoscope

ActIPret: interpreting and understanding activities of a expert operators for
teaching and education,

AMADEUS: autonomous mobile manipulator for dexterous and universal ser-
vices.

Our expertise covers: robotic endoscopes, robotic inspection, inspection robots, qual-
ity control, flexible automation, range sensing, vision-guided robots, painting, co-
operative robots, distributed robotic systems, multi-agent coordination, multi-robot
systems, sensor fusion, service robots, software architecture, robot design, clean-room
robots, machine loading, industrial manipulators, and computer vision.
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1.3 Vienna 1 AUSTRIA

1.3 Vienna

Institution: | Automation and Control Institute, Vienna

Address: Vienna University of Technology
Gusshausstr. 27-29 / E 376
A-1040 Wien
Austria
Contact: Prof. Dr. Markus Vincze
Phone: +43 (01) 58801 - 37661
Fax: +43 (01) 58801 - 37697
Email: Vincze@Qacin.tuwien.ac.at
URL: http://www.acin.tuwien.ac.at/
Faculty: 3 Professors, 2 Associate Professors, 12 Lectors, 12 Research Assistants
Post-Docs:
Students:
Projects The Automation and Control Institute of the Electrical and Information Technology

Department at the Vienna University of Technology has expertise in developing meth-
ods for robust visual sensing and a reusable framework for building robotics systems
for real-world applications.

Our vision research is founded on real-time tracking and a generic object recognition
(categorisation). We emphasize vision based tracking with applications in virtual and
augmented reality, indoor and outdoor navigation, and quality control. We believe
that spatio-temporal reasoning can improve object recognitive performance.

One major current project involves the fusion of stereo vision and inertial sensors.
We plan to use a sensor suite consisting of a fixed, calibrated stereo rig together with
an ”inertio-tracker” based on accelerometers and gyroscopes. These two sensor types
provide complimentary characteristics: visual sensing is very accurate at low velocities
while inertial sensors can track fast motions but suffer from drift particularly at low
velocities. This inside-out tracking system will be subjected to arbitrary motion and
shall operate in cluttered multi-object scenes with multiple and independent motion
and some static, but 3D background. A typical example might be a person carrying
the sensors and walking through a city. The primary goal is a reliable reconstruction of
the trajectory of the system itself, as well as the recovery of 3D structure required for
successful tracking. Similar to the perceptive capabilities of a human, the system shall
operate autonomously, without requiring additional information about its localisation
and pose.

Another current project uses colour image segmentation for robust and reliable de-
tection of coloured objects.

Our ” ActIPret” system for teaching and education aims to develop a cognitive vision
methodology that interprets and records the activities of people handling tools. The
focus is on active observation and interpretation of activities, on parsing the sequences
into constituent behaviour elements, and on extracting the essential activities and
their functional dependence. The tool-handling activities are interpreted and stored
using natural language expressions in an activity plan, an indexed manual in the form
of 3D reconstructed scenes, which can be replayed to users using Augmented Reality
equipment.
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2 BELGIUM

2 Belgium

2.1 Brussels
Institution: | Royal Military Academy, Brussels

Address: 30, Avenue de la Renaissance
1000 Brussels
Belgium

Contact: Mzr. Eric Colon

Phone: +32 2737 6552

Fax:

Email: eric.colon@rma.ac.be

URL: http://www.rma.ac.be/rmadotnet/?Lang=E

Faculty:

Post-Docs:

Students:

Projects The Unmanned Ground Vehicles Center of the Royal Military Academy (RMA) fo-
cuses on the development of mobile robots, including electro-pneumatic and electrical
robots, as well as on the development of distributed control and Human Machine
Interfaces for tele-operated and autonomous vehicles. The Unmanned Aerial Vehicles
Center focuses on research related to medium, mini and micro UAVs. The main
objectives are the understanding of low Reynolds number aerodynamics, the develop-
ment of lightweight propulsion systems, autonomous navigation and micro-cameras
for day and night vision. Birdlike and insect-like flying techniques as well as crawling
capabilities are also studied.
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2.2 Leuven 2 BELGIUM

2.2 Leuven

Institution: | Department of Mechanical Engineering (PMA Division)
Address: Katholieke Universiteit Leuven

Celestijnenlaan 300B

B-3001 Heverlee

Belgium
Contact: Prof. Herman Bruyninckx
Phone: +32 16 322773
Fax: +32 16 322987
Email: Herman.Bruyninckx@mech.kuleuven.ac.be
URL: http://www.mech.kuleuven.ac.be/pma
Faculty: 7 Professors, 7 Associate Professors, 2 Assistant Professors

Post-Docs: | 12 persons
Students: 66 Ph.D. students

Projects Production engineering, Machine design and Automation (PMA) at K.U.Leuven car-
ries out research in the areas of production engineering, machine design and mechat-
ronics. More specifically, the research themes include new production processes,
CAD/CAM/CAPP, assembly automation, dimensional metrology and reverse engin-
eering, machine and instrument design, structural dynamics and acoustics, motion
control, programming and control of robots and intelligent machines, and life cycle
engineering. We pursue a balance between basic or long-term research on the one
hand, which is vital in order to maintain an advanced scientific level, and applied or
short-term research on the other hand, which is probably the most important mission
of an engineering research laboratory.

The following research groups are active at PMA:

Production processes, multi-agent co-ordination and control, computer integrated
manufacturing, dimensional metrology and quality control, design of light weight
structures, design of mechatronic systems, micro- and precision engineering, noise
and vibration engineering, autonomous manipulation, mobile learning robots, and
life cycle engineering.
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3 BULGARIA

3 Bulgaria
3.1 Sofia

Institution: | Institute of Mechanics, Bulgarian Academy of Sciences
Address: Acad. G. Bonchev Street, bl. 4

1113 Sofia
Bulgaria
Contact: Prof. Dr. Galia Vassileva Tzvetkova
Phone: +359 2 979 6465
Fax: +359 2 870 74 98
Email: gtzvet@imbm.bas.bg
URL: http://www.imbm.bas.bg/
Faculty: 11 Professors, 47 Associate Professors
Post-Docs:
Students:
Projects The Institute of Mechanics at the Bulgarian Academy of Sciences researches four main

areas: mechanics of discrete systems, solid mechanics, fluid mechanics and biomech-
anics. Among the numerous research topics are kinematics and dynamics of complex
mechanical systems; identification, modeling and control of robotic systems; and the
development of intelligent mechatronic systems.

The Department of Robotics and Mechatronics researches control systems, sensors,
electronics, robot design, systems analysis, laser systems, and interferometry. Projects
include building a lightweight 6dof anthropomorphic arm with a Euler type wrist, a
robotized module for grinding, modular robots which allow most types of industrial
robots to be assembled for educational purposes, and a hand-eye coordination project
which created a 4dof arm with 2/3 full revolutions per joint.

The Mechatronic Systems Department main research topics are: precise positioning
systems, parallel manipulators and adaptive modules, gear transmissions, walking
devices, and specialized sensors. Current projects include developing: a roboticised
system for micro and mini manipulators, a biomechatronic proprioceptor stimulation
for stepping, a biomechanical system to restore motor function for patients suffering
from spinal cord-brain pathology, and an automatic inspection system to look for
structural defects in ferro-magnetic materials.

The Controlled Mechanical Systems Department research subjects include: optimal
point-to-point motion of robot manipulators, robust feedback control of robot tra-
jectory tracking; time/energy optimal control in biped robots; identification of mass-
inertial parameters of rigid bodies; computer modeling and optimization; learning
control; synthesis of time/energy optimal point-to-point motion for flight; and under-
water robotics.  Biomechanics research areas involve theoretical and experimental
investigations of the mechanical behavior of living systems under normal, pathological
and extreme conditions.
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3.1 Sofia 3 BULGARIA
Institution: | Laboratory for Autonomous Mobile Robots (LAMOR), Bulgarian Academy of Sci-
ences
Address: Institute of Control and Systems Research
1, 15 Noemvri Str
1040 Sofia
Bulgaria
Contact: Prof. Ognyan B. Manolov
Phone: +359 2 700 354
Fax: +359 2 703 361
Email: o.b.manolov@icsr.bas.bg
URL: http://www.icsr.bas.bg/Departments/0C/0C_LAMOR.html
Faculty: 1 Associate Professor, 1 Senior Researcher
Post-Docs:
Students: 1 Ph.D. student
Projects The Institute of Control and Systems Research (ICSR) of the Bulgarian Academy

of Sciences (BAS) has its main research and education activities in the area of auto-
matic control and cybernetics. The main objectives are the development of intelligent
micro-systems and complex control systems for bio-processing, autonomous mobile
vehicles and environmental protection. The Laboratory for Autonomous Mobile Ro-
bots (LAMOR) is a part of the Optimal Control Department of ICSR-BAS.
LAMOR aims to develop: a) advanced methods for optimal, adaptive and robust
control of mobile robots; b) tools for modelling of dynamical systems and real time
simulation; ¢) algorithms for state estimation of dynamical objects by fusing inform-
ation from different sensors; d) self learning structures and fuzzy sets for modelling,
navigation and control of autonomous mobile objects; e) approaches for trajectory
and path planning of autonomous vehicles in deterministic and/or partially unknown
environment; f) strategies for cooperative behaviour of autonomous mobile robots
group for rescue activity and hazardous situations. g) WEB-based remote control of
mobile robots

Significant laboratory results are the series of unique mobile robots, whose latest
version is LAMOR-TV, with algorithms for intelligent behaviour, cooperative loc-
alization and navigation. These have also been implemented and tested with the
WHISKERS robot (property of LADSEB-CNR, Padova, Italy).
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4 CZECH REPUBLIC

4 Czech Republic

4.1 Prague

Institution: | Gerstner Lab (CTU-GL), Czech Technical University
Address: Department of Cybernetics

Faculty of Electrical Engineering
Technicka 2

166 27 Prague 6

Czech Republic

Contact: Dr. Libor Preucil

Phone: +420 224 357 290

Fax:

Email: preucil@labe.felk.cvut.cz

URL: http://cyber.felk.cvut.cz/gerstner /

Faculty: 4 Professors, 5 Associate Professors, 2 Assistant Professors, 3 Research Assistants

Post-Docs: | 1 person
Students: 43 Ph.D. students

Projects The Gerstner Lab (CTU-GL) for Intelligent Decision-Making at the Faculty of Elec-
trical Eng. carries out basic research in distributed artificial intelligence, multi-agent
systems, machine learning and system diagnostics, knowledge-based systems, data
warehousing & data mining, evolutionary computing, intelligent robotics and biocy-
bernetics. The areas of applied research include computer integrated manufacturing,
software testing and software diagnostics, and system diagnostics.

Intelligent and Mobile Robotics group research is focused on the design and devel-
opment of self-guided vehicles (SGV). The overall goal is to develop highly robust
cognitive control systems for this kind of robot and to bring novel ideas to solution.
Four central tasks are considered: sensing the environment, sensor data processing
and data understanding, all leading towards automated building and/or updating of
world models. The world knowledge representations used are optimised for planning
self-navigation in indoor environments. As such a system requires highly complex
control and decision-making, the crucial part is always the sensing and sensor data
understanding.

Current projects include: Complex system for mobile robot navigation (CoSyNa),
Range-data based correction of position errors, Building a 2D environment map from
laser range-finder data, Feature extraction and map building using ranging sensors,
Solving collision situations in mobile robotics, Symbolic world modelling, cognitive
processes and robot control using spoken language, and Robocup simulation league.
Agent Technology group research includes agent modelling, inter-agent communic-
ation, social intelligence, coalition formation, community monitoring and meta-
reasoning issues. Applied research focuses on the design and development of multi-
agent systems and on improving their collaborative behaviour, especially with regard
to our Robocup Rescue Simulation team.

Latest research also incorporates the issues of cooperation and coordination of intel-
ligent robots and humans in a hybrid set up.
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5 DENMARK

5 Denmark

5.1 Aalborg

Institution: | Center for Sensory-Motor Interaction (SMI), Aalborg University

Address: Fredrik Bajers Vej 7 D-3
DK-9220 Aalborg

Denmark
Contact: Prof. Dejan Popovic
Phone: +45 9635 8726
Fax: +45 9815 4008
Email: dbp@smi.auc.dk
URL: http://www.smi.auc.dk/
Faculty: 6 Professors, 13 Associate Professors, 8 Assistant Professors,

4 Research Assistants

Post-Docs:
Students: 29 Ph.D. students
Projects The purpose of the Center for Sensory-Motor Interaction (SMI) in Aalborg is to

study basic and clinical aspects of human sensory-motor interaction and to develop
methods to restore impaired sensory-motor functions. The research encompasses three
inter-linked areas: motor control, sensory systems such as pain, and rehabilitation
technology.

The objective of the Motor Control Research group is to study the principles governing
human movement with the primary goal of improving existing rehabilitation methods
for restoring locomotion. Research comprises theoretical and experimental analyses of
the central and segmental interaction between motor and sensory control mechanisms
and the biomechanical structures of the lower extremities in healthy people and in
motor- and sensory- impaired people.

The Neural Prosthesis and Rehabilitation Technology group investigates the neural
coding of the human sensorymotor system and develops new technologies for interfa-
cing, stimulating, recording, and processing electrical signals from muscles and nerve
tissue. Experimental and theoretical studies investigate the neuroelectrical interface
characterising skin, muscle, and bladder afferents and apply these in closed loop FES
controllers and in cognitive feedback applications. Preclinical trials are initiated in
the use of cutaneous afferent feedback to control dropfoot in hemiplegic patients and
to control hand grasp in tetraplegic patients.

The aim of the Sensory Systems group is to develop and apply quantitative techniques
to induce pain experimentally to human skin, muscles, and viscera and to develop
and apply techniques to assess the induced nociceptive responses under normal and
pathophysiological conditions. Human experimental pain research is a way to gain
quantitative insight into the basic mechanisms involved in the neuroplastic transduc-
tion, transmission, processing, and modulation of nociception. The sensory responses
to various stimulus modalities are needed to assess the differentiated reactions to the
different natural sensory stimuli. Better knowledge of the mechanisms underlying
central neuroplasticity can lead to better management of painful conditions.
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5.2 Kongens Lyngby 5 DENMARK

5.2 Kongens Lyngby

Institution: | Automation (AU), Technical University of Denmark
Address: @rsted - DTU, Automation

Elektrovej, bldg. 326

DK-2800 Kgs. Lyngby

Denmark
Contact: Prof. Ole Ravn
Phone: +45 45253560
Fax: +45 45881295
Email: or@oersted.dtu.dk
URL: http://www.oersted.dtu.dk/au/index.html
Faculty: 3 Professors, 8 Associate Professors, 2 Assistant Professors,

2 Research Assistants

Post-Docs:
Students: 8 Ph.D. students
Projects The Institute of Automation (AU) at the Technical University of Denmark conducts

research and teaches within the areas of control and supervision of complex dynamic
systems. The aim of the research is to develop a systems approach that integrates
control theory, artificial intelligence and advanced signal processing techniques in the
design of robust, fault tolerant and transparent control systems. Research results are
used within several industrial domains such as autonomous robots and manipulators,
space systems, and process controls.

AU works with autonomous systems on several levels. Some of the activities include
development of methods and software architectures for general autonomous systems.
The software architectures are hierarchical and covers the spectrum from the servo
level to the mission planning level. The methods developed are tested on different
kinds of systems, including underwater vehicles, autonomous vehicles and system
manipulators.

For example, we have initiated research into a new kind of unmanned aerial vehicle
(UAV) that endeavours to remove the pilot altogether, and to investigate an autonom-
ous system for flight control. It is the goal of this investigation that the control system
will control the airplane to autonomously take off from a landing strip, conduct a series
of manoeuvres and return to land safely on the landing strip. The commands to the
control system are established through a description of a route map by a series of
waypoints.

Many experimental systems have been designed, developed and built at the depart-
ment in the context of research on autonomous systems and manipulators. The exper-
imental setups are used heavily in the research done in the group and many projects
include experiments on real robots in real environments.
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5.3 Odense 5 DENMARK

5.3 Odense

Institution: | Meersk Mc-Kinney Moller Institute for Production Technology, University of Southern
Denmark

Address: Campusvej 55
DK-5230 Odense M
Denmark

Contact: Prof. John Hallam

Phone: +45 65 50 35 46

Fax: +45 66 15 76 97

Email: john@mip.sdu.dk

URL: http://www.mip.sdu.dk/

Faculty: 5 Professors, 2 External Professors, 5 Associate Professors,
5 Assistant Professors, 7 Research Assistants

Post-Docs:

Students: 13 Ph.D. students

Projects The Maersk Mc-Kinney Moller Institute for Production Technology at the University

of Southern Denmark in Odense hosts research groups in software engineering, applied
mathematics, industrial robotics, self-reconfigurable robotics and modern AT methods.
The AdapTronics group performs research in the field of embodied artificial intelli-
gence with focus on the integration of morphology, control, and material. The Intelli-
gent Artefacts project develops physical building blocks that have processing power.
The way that the user puts the electronic bricks together determines the functional-
ity of the construction as well as the shape. The HYDRA project develops artefacts
inspired by cell-biology and based on simple building blocks. The aim is to construct
robotic systems that can change morphology, and should result in flexible, robust and
applicable artefacts. A team of our Viki small humanoid robots won the RoboCup
Humanoids Free Style World Championship in 2002.

The main research areas of the Robotics group are applied mathematics, computer
systems for industrial automation, and industrial computer vision. Applied Mathem-
atics topics include the creation of new meta level robot motion planning methods
aimed at increasing robustness both during robot tasking and intertask movements,
computational classical mechanics aimed at developing precise mathematical models
for control and for solving kinodynamic problems within robot control, control theory
of mechanical systems such as robots with a main focus on the development of auto-
matic control methods for underactuated mechanical systems, and process modelling
handling new methods for using advanced CAD for computing trajectories for surface
treatment tools, e.g. spray painting tools, based on process models.

Topics within Computer Systems for Industrial Automation are: safety critical and
real-time performance analysis, and the interaction and composition of software and
hardware in flexible production systems with the goal of minimizing the costs of
installation, startup and maintenance of these systems.

The aim of research in Industrial Computer Vision is fast and flexible vision systems
interpreting the highly complex 3D scenes encountered in industrial manufacturing,
so that the automation of small-series production becomes feasible and profitable.
The main topics are recognition and localization of randomly piled objects by means
of stationary cameras, and camera-robot feedback systems using cameras mounted on
the gripping tool of the robot.

11 Version: August 20, 2006


mailto:john@mip.sdu.dk
http://www.mip.sdu.dk/

6 ESTONIA

6 Estonia

6.1 Tallinn

Institution: | Tallinn Technical University
Address: Akadeemia tee 21

Institute of Cybernetics
12618 Tallinn

Estonia
Contact: Prof. Jiiri Vain
Phone: +372 6 204 190
Fax: +372 6 204 151
Email: vain@ioc.ee
URL: http://www.ttu.ee/
Faculty: 1 Professor, 4 Research Assistants
Post-Docs:
Students: 5 Ph.D. students
Projects Tallinn Technical University (TUT), Estonia, incorporates research groups in mechat-

ronics, industrial robotics, CS, control and system sciences who jointly pursue research
and development on intelligent autonomous systems.
Research focuses on the following topics:

Hybrid dynamical systems;

e Nonlinear control theory;

e Field robotics and mechatronics technologies;
e Rehabilitation related robotics.

TUT is an initiator in developing a research-intensive enterprise environment and is
one of the founders of Tallinn Technology Park Development Foundation. In the long
term TUT plans to set up an international-level technology centre in Tallin.

The Mechatronics group in the Mechanical Engineering Dept. pursues collaborative
projects including joint courses with the Helsinki University of Technology (Finland)
and the ROBOTEX robot building competition with the Royal Institute of Techno-
logy (Sweden) and the University of Tartu (Estonia). Among their most successful
projects are: development of a soot blower with super long travel, implementation of a
super-sonic flame sprayer, and design and implementation of biomedical rehabilitation
devices.

Intelligent Manufacturing Systems and Robust Control research groups are located in
the Control Systems Dept. The Real Time Systems Group (ISP) is in the Department
of Computer Control.
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7 EUROPE

7 Europe

7.1 Joint Research Centre

Institution: | Institute for the Protection and Security of the Citizen
Address: Via E. Fermi 1
1-21020 Ispra (VA)

ITtaly
Contact: Emilio Ruiz Morales
Phone: +39 0332 78 9889
Fax: 439 0332 78 5409
Email: emilio.ruiz@jre.it
URL: http://ipsc.jre.cec.eu.int/
Faculty:
Post-Docs:
Students:
Projects The Remote Inspection and Tele-operation Laboratory of the Institute for the Pro-

tection and Security of the Citizen (EC- Joint Research Centre), is involved in the
design, development, validation and demonstration of robotics technologies (including
mechanical systems, mobile robots, manipulators, 3D computer simulation, software
architectures and sensory integration) to be applied in Nuclear Safeguards and in
storages of strategic material.

The Surveillance and Information Retrieval sector is involved in R&D and support
activities related to the development of systems for surveillance, tele-operation in
advanced storage areas and plant design verification. The technologies used in this
work cover: 3D-scene reconstruction; augmented reality; robotics; and secure data
transmission and information retrieval.

The centre also does considerable work in the field of Monitoring Agriculture with
Remote Sensing.
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8 FINLAND

8 Finland

8.1 Helsinki

Institution: | Automation Technology Laboratory, Helsinki University of Technology
Address: P.O. Box 5500
FIN-02015 HUT

Finland
Contact: Prof. Aarne Halme
Phone: +358 9 451 3301
Fax: +358 9 451 3308
Email: aarne.halme@hut.fi
URL: http://www.automation.hut.fi/
Faculty: 3 Professors, 19 Research Assistants
Post-Docs:
Students:
Projects The Automation Technology Laboratory in Helsinki deals with automation and in-

dustrial process control technology, mechatronics and robotics in mobile applications,
media and network technology, and certain fields of new energy technology, like fu-
sion technology and fuel cells. The group working in robotics has background and
long term experience in mobile robotics, perception and navigation technology. The
group working on media and network technology has experience in virtual reality,
augmented tele-presence and tele-operation technologies.

We have produced a ball shaped mobile robot which can move on the ground using an
internal driving mechanism and on-board micro-controller based control system. It
has many interesting features and creates challenges in motion control, environment
perception and navigation problems. Applications are being sought in the field of
service robotics, in space exploration or in the amusement industry. It is also used
in a tele-education project, where six universities in the United States and Europe
co-operate to set up a virtual international laboratory for control experiments related
to aerospace and robotics.

Research into mobile multi-robot societies uses small robots which can execute tasks
together in a co-operative way. A small prototype underwater robot called SUBMAR
has been developed for the inspection of the inside of liquid processing plants. Multiple
SUBMARS can form a multi-robot system called ”bacterial robot society”. An indus-
trial product development phase has been started with research foci on adding sensors
and actuators, and on diminishing the size of the robots by using micro-mechanical
components.

We are involved in the design and development of the control and imaging system
for an in-vessel inspection system for the ITER (International Termonucleic Exper-
imental) Reactor, a very challenging project. Further research includes the devel-
opment of a smart rowing robot which can imitate human rowing with equally low
power consumption, a lasar-based collision avoidance and navigation system for fast
small scaled ships commuting in European coastal or in-land waters, and the design
and manufacture of a prototype small scale ROV for inspecting oil tankers’ ballast
tanks while loaded with water.
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8.2 Oulu
Institution: | Intelligent Systems Group, University of Oulu
Address: Computer Engineering Laboratory
PO BOX 4500
FIN-90014 Oulu
Finland
Contact: Prof. Juha Roning
Phone: +358 9 451 3301
Fax: +358 9 451 3308
Email: Juha.Roning@ee.oulu.fi
URL: http://www.ee.oulu.fi/research/isg/
Faculty: 2 Professors
Post-Docs:
Students: 14 Ph.D. students
Projects The Intelligent Systems Group at the University of Oulu studies mobile robots that

serve humans. The work concentrates on software architectures, control methods, and
machine vision. We emphasize the need to adapt to the environment. We see robots
as components of an intelligent environment.

The principal goal of our research is to develop components for intelligent systems
which are autonomous, adaptive, and able to correct their own mistakes. Such fea-
tures imply that the system has an ability to perceive, reason, act, and learn from
experience.

In signal analysis research, we are interested in identifying technical and biological
systems and in determining their state. This information can be used in diagnostics
applications for inferring whether a target system is working properly and in predict-
ing the future behaviour of a system. Another area of application is in intelligent
systems that perceive environmental signals in order to adapt to them.

Our work on intelligent systems and signal analysis focuses on context-aware mobile
systems, biomedical signal analysis and data mining.
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9 FRANCE

9 France
9.1 Cergy
Institution: | Equipe Traitement des Images et du Signal (ETIS)
Address: 6, avenue du Ponceau
95014 Cergy-Pontoise Cedex
France
Contact: Mathias Quoy
Phone: +33 13073 62 92
Fax: +33 1 30 73 66 27
Email: Mathias.Quoy@dept-info.u-cergy.fr
URL: http://www-etis.ensea.fr/
Faculty: 5 Professors, 13 Assistant Professors, 2 Research Assistants
Post-Docs:

Students: 15 Ph.D. students

Projects ETIS is a joint lab of the Cergy-Pontoise University (UCP) and the engineering school
in electronics and applications (ENSEA). Inside this lab, the neurocybernetics team
is developing control architectures for autonomous and reactive mobile robots in un-
known (inside) environments. The emphasis is on the cognitive aspects by the study
of learning and imitation algorithms. These architectures are based on neubiolo-
gical models using artificial neural networks. Navigation is solely based on visual
information extracted from a panoramic image. Different places in the environment
are learned and combined in a cognitive map that enables movements planning and
action selection.

Neurocybernetic research aims to understand the mechanisms used when an animal
learns how to survive in its environment and apply them to autonomous robots. This
leads us to adopt an approach which does not allow supervised neural networks and
to consider only algorithms whose phases of training and use are not separate.

We have a team of robots which learn to survive in an indoor environment. In the
pre-training phase, our robot extracts a great number of visual indices from a camera
image, enabling the robot to focus attention on particular areas which can be learned.
After individual training, with its research problems of navigation, of planning and
action selection, collective training may take place. This work relates to the study of
the imitation as an adaptive process for training autonomous robotics, using gestures
for interaction, communication and social exchange. The ability to imitate, makes
it possible to facilitate and accelerate the sensorimotor training and exploration. A
robot provided with a mechanical arm could thus quickly learn from a model the
relevant actions necessary for a given task.

Our thesis is that one can obtain a simple imitative behaviour, called ”proto-
imitation”, without requiring high level concepts like the recognition of oneself, of
other, or intentionality.
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9.2 Clermont-Ferrand

Institution: | GRAVIR team, LASMEA laboratory
Address: 24 Av des Landais
63177 AUBIERE Cedex

France
Contact: Philippe Martinet
Phone: +33 4 73 40 72 50
Fax: +33 4 73 40 72 62
Email: martinet@lasmea.univ-bpclermont.fr
URL: http://www.lasmea.univ-bpclermont.fr/
Faculty: 9 Professors, 10 Assistant Professors, 4 Research Assistants

Post-Docs:
Students: 20 Ph.D. students

Projects The GRAVIR group has been engaged in research in the field of vision for robotics
for nearly twenty years. Its work is aimed at designing machines endowed with a con-
siderable degree of autonomy (”intelligent” machines), thanks to perception systems
employing sensors such as CCD video cameras, radar, lidar or GPS. The continually
rising social and economic demand for such machines is the result of scientific and
technological advances achieved over the last few years, to which the group has made
significant contributions which are recognized nationally, internationally and in the
world of industry.

Our major research focus is into perception in its widest sense, from the modelling
of sensors capable of perceiving the environment to the interpretation of the scenes
observed, and including the extraction of visual primitives and the fusion of hetero-
geneous data.

This includes the calibration or self-calibration of video sensors; the complete calib-
ration of the geometrical model of robot arms; the segmentation of depth images; the
fusion of video and telemetric data and the creation of an original virtual reality proto-
type dedicated to surgical operations; the recognition of three-dimensional objects for
robotics; the identification of types of pollen, dust and moulds in suspension in the air;
and the interpretation of sound signals, the objective being recognition of a speaker
and measurement of the intelligibility of speech. Other recent work has concentrated
on visual location, the dynamic monitoring through video flow of three-dimensional
objects, dense reconstruction by axial stereoscopic vision, and the development of ori-
ginal techniques for modelling generalized cylinders, this last activity being designed
to reconstruct scenes of pipework such as those found in many industrial sites.

Our other major research focus is the Assisted Driving Project, which aims to study
the activity of car driving and to identify assistance functions which could improve
driver comfort and safety, with particular focus on perception of the environment
for location, recognition and control; and on on-board architectures. We also carry
out research into architectures (machines for vision, fast prototyping), control (visual
servoing, mobile robot guidance), robotics for agriculture and the food industry, and
remote manipulation and virtual reality.
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9.3 Grenoble

Institution: | University of Josef Fourier
Address: TIMC lab

BP 53
38041 Grenoble cedex 9
France
Contact: Jocelyne Troccaz
Phone: +33 4 56 52 0006
Fax: +33 4 56 52 0055
Email: jocelyne.troccaz@imag.fr
URL: http://www.ujf-grenoble.fr/ujf/fr /welcome.phtml
Faculty:
Post-Docs:
Students:

Projects The TIMC (Techniques for Imaging, Modelling and Cognition) laboratory is affili-
ated both to the Université Joseph Fourier (UJF) and to the CNRS (Centre National
de la Recherche Scientifique) and has specialised in the application of mathematical
and computer science tools to medical problems. Inside this laboratory of 150 re-
searchers, a team of about 35 researchers is devoted to a programme called Computer
Assisted Medical Interventions (CAMI). The clinical objective is to assist physicians
by providing them with systems for accurate planning, simulation and computer or
robotic assistance for medical or surgical actions. The scientific activity of the CAMI
group includes: image processing and data fusion, human tissue modelling, simu-
lation of medical interventions, computer-based medical instrumentation including
the development of various types of assistance for physicians, robotics, methodology,
design and evaluation of man-machine interfaces for CAMI, and a virtual university
for surgery. The team has developed several systems used in clinical routine. Its main
partners are the Grenoble University Hospital and the PRAXIM company.

We are particularly interested in medical robotics, and developed one of the first
robots used worldwide for neurosurgery. Our philosophy is to design robotic systems
enabling real interaction with the clinician and robots fully adapted to the clinical
constraints. Several robotic projects are going on: a robot named Passive Arm with
Dynamic Constraints (or PADyC) is a generic tool for constraining the movement
of a surgical tool with respect to a surgical plan. We are also developing three light
“body-supported robots”: one endoscope holder, one slave robot for tele-echography,
and one puncture robot to be used in CT or MRI imaging machines; and a robotic
instrument for knee surgery. Recently we have started a project on biochemical robot
actuation.
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9.4 INRIA
Institution: | The French National Institute for Research in Computer Science and Control (INRIA)

Address: Domaine de Voluceau
Rocquencourt - B.P. 105
78153 Le Chesnay Cedex

France
Contact: Christian Laugier
Phone: +33 139 63 55 11
Fax: +33 139 63 53 30
Email: christian.laugier@inrialpes.fr
URL: http://www.inria.fr/index.en.html
Faculty:
Post-Docs:
Students:
Projects INRIA is a scientific and technological institute working in the fields of Control and

of Information Technology & Communication. INRIA Rhone-Alpes is the research
site working in the fields of computer vision, and robotics and control. The main
research topics covered are visual servoing, world reconstruction, motion modeling
and synthesis, motion planning, mobile robot navigation and control, autonomous
vehicles, walking robots, and real-time systems.

Research is divided into five main themes: biological systems, cognitive systems,
communicating systems, numerical systems, and symbolic systems.

Multimodal and incremental modeling of space and motion involves incrementally
building several types of models having complementary functional specialisations (as
suggested by the neurophysiologists) based on preliminary knowledge and a continu-
ous flow of perceptual data. The intrinsic nature of the problem (world dynamicity, en-
vironment complexity, hazards, etc.) leads us to make use of an incremental approach
involving techniques for predicting the motions of the potential sensed obstacles, and
techniques for combining sensory data and executed actions.

Motion planning for the physical world has to simultaneously take into account various
constraints such as non-collision, environment dynamicity, or reaction time, while
mastering the related algorithmic complexity. These problem characteristics lead
us to develop techniques for reasoning about suitable representations of the space-
time, e.g. the space of instantaneous safe speeds, or iterative planning under strong
temporal constraints.

Other research interests include image synthesis; virtual environments for animation
and image synthesis of natural objects; 3-dimensional interaction; visual learning and
recognition; modeling, localization, recognition and interpretation in computer vision;
perception, recognition and integration for observation of activity; architectures of
networks of services; programming and operating systems for applications in real-time;
system validation; algorithms and scheduling for distributed heterogeneous platforms;
regularity; and massively parallel computing.
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9.5 Montpellier

Institution: | Laboratory for Computer Sciences, Robotics and Microelectronics of Montpellier
(LIRMM)

Address: 161, rue Ada
34392 Montpellier Cedex 5

France
Contact: Dr. Etienne Dombre
Phone: +33 467 418 558
Fax: +33 467 418 500
Email: dombre@lirmm.fr
URL: http://www.lirmm.fr/w3rob/

Faculty:
Post-Docs: | 1 person
Students: 23 Ph.D. students

Projects The Laboratory for Computer Sciences, Robotics and Microelectronics of Montpellier
(LIRMM) is a research center jointly depending from the French National Council
for Scientific Research (CNRS) and the Montpellier University. Its research activities
covers three areas : i) design, modeling, identification, optimization and control of
complex mechanisms, ii) perception, navigation and pilotage of mobile vehicles, iii)
optimization and supervision of complex systems. These topics are complementary
and interact through the application fields they address: manufacturing, industrial
robotics, machine-tools, medical robotics, intervention service robotics, underwater
robotics, artificial locomotion, and telerobotics.

The medical robotics group aims to create intrinsically safe robotics systems inten-
ded to assist doctors and surgeons. Our main research interests are kinematic design
and optimization, analysis of surgeon motion and of the interaction between surgical
instruments and organs, development of advanced robust control (model-based con-
trol, sensory-based control, position-force control), and skill acquisition through the
programming of complex surgical tasks. We are currently involved in the design of
BRIGIT (from MEDTECH company, Nimes), a robotic device to assist orthopaedic
surgeons, and are also designing a platform for the development and assessment of
advanced robotic functions for minimally invasive surgery (MIS), with great emphasis
on beating heart procedures.

Research in the Robot Design and Control group primarily addresses robotics systems
for medical applications involving force control, dynamic parameter identification and
advanced control, and the design and control of parallel mechanisms for robotics and
machine-tools.

Research in the Perception and Mobile Robotics Group includes omnidirectional robot
control, mobile robot localization and environment mapping, and and biologically
inspired robotics.

Networked Robots research focuses on cooperative mobile robots, hybrid posi-
tion/signal level control architecture using GPS/Wifi technologies, and supervisory
control for wireless connections.

We also conduct research into tele-robotics; navigation, perception and control of mo-
bile vehicles; cooperation and coordination of multi-robot systems; the management
and supervision of complex systems; and have developed the Autonomous Underwater
Vehicle TATPAN 1.
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9.6 Nantes

Institution: | The Communication and Cybernetics Research Institute of Nantes (IRCCyN)
Address: 1, rue de la Noé

P.O. Box 92101

44321 Nantes Cedex 03

France
Contact: Wisama Khalil
Phone: +33 240376946
Fax: +33 240376930
Email: Wisama.khalil@irccyn.ec-nantes.fr
URL: http://www.irccyn.ec-nantes.{r
Faculty:
Post-Docs:
Students: 15 Ph.D. students
Projects The Communication and Cybernetics Research Institute of Nantes (IRCCyN) is a

joint research center between two engineering schools (Ecole Centrale de Nantes and
Ecole de Mines de Nantes) and of the University of Nantes. The main research topics
of TRCCyN include automatic control, robotics, radar, communication, signal pro-
cessing, and computer sciences. The research topics in robotics include: modeling,
design, identification, calibration, and control of robots-manipulators (serial or par-
allel, rigid or flexible) and mobile robots (wheeled or walking), localization of mobile
robots, and tele-operation.

Robot modeling is the first step in the design and control of robots. This is necessarily
based on a good study of the characteristics of robot models. We model rigid robots,
flexible structures for robotics, and attempt to identify rigid robots and systems with
lumped elasticity. Accurate knowledge of the values of the geometric and inertial
parameters as well as electromechanical actuator constants is essential to any model
based control law and also to off-line programming.

Robot control is the principal objective of our modeling and identificatio