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Computer Congress held in Paris the previous year. An umbrella organization for societies 
working in information processing, IFIP's aim is two-fold: to support information processing 
within its member countries and to encourage technology transfer to developing nations. As 
its mission statement clearly states, 

IFIP's mission is to be the leading, truly international, apolitical organization 
which encourages and assists in the development, exploitation and application 
of information technology for the benefit of allpeople. 

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It operates 
through a number of technical committees, which organize events and publications. IFIP's 
events range from an international congress to local seminars, but the most important are: 

The IFIP World Computer Congress, held every second year; 
Open conferences; 
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The flagship event is the IFIP World Computer Congress, at which both invited and 
contributed papers are presented. Contributed papers are rigorously refereed and the rejection 
rate is high. 

As with the Congress, participation in the open conferences is open to all and papers may be 
invited or submitted. Again, submitted papers are stringently refereed. 

The working conferences are structured differently. They are usually run by a working group 
and attendance is small and by invitation only. Their purpose is to create an atmosphere 
conducive to innovation and development. Refereeing is less rigorous and papers are 
subjected to extensive group discussion. 

Publications arising from IFIP events vary. The papers presented at the IFIP World Computer 
Congress and at open conferences are published as conference proceedings, while the results 
of the working conferences are often published as collections of selected and edited papers. 

Any national society whose primary activity is in information may apply to become a full 
member of IFIP, although full membership is restricted to one society per country. Full 
members are entitled to vote at the annual General Assembly, National societies preferring a 
less committed involvement may apply for associate or corresponding membership. Associate 
members enjoy the same benefits as full members, but without voting rights. Corresponding 
members are not represented in IFIP bodies. Affiliated membership is open to non-national 
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Foreword 

This volume comprises selected papers from the 21st Conference on 
System Modeling and Optimization that took place from July 21st to 
July 25th, 2003, in Sophia Antipolis, France. This event is part of a series 
of conferences that meet every other year and bring together the seventh 
Technical Committee of the International Federation for Information 
Processing (IFIP). It has been co-organized by three institutions: In- 
stitut National de Recherche en Informatique et Automatique (INRIA), 
P d e  Universitaire Lkonard de Vinci and Ecole des Mines de Paris. It 
was chaired by Jean-Paul ZoEsio and co-chaired by John Cagnol. 

IFIP is a multinational federation of professional and technical or- 
ganizations concerned with information processing. The Federation is 
organized into the IFIP Council, the Executive Board, and the Techni- 
cal Assembly. The Technical Assembly is divided into eleven Technical 
Committees of which TC 7 is one. The TC 7 on system modeling and 
optimization aims to provide an international clearing house for compu- 
tational, as well as related theoretical, aspects of optimization problems 
in diverse areas and to share computing experience gained on specific 
applications. It also aims to promote the development of importants 
high-level theory to meet the needs of complex optimization problems 
and establish appropriate cooperation with the International Mathemat- 
ics Union and similar organizations. In addition, IFIP fosters interdis- 
ciplinary activity on optimization problems spanning the various areas 
such as Economics, including Business Administration and Management, 
Biomedicine, Meteorology, etc. in cooperation with associated interna- 
tional bodies. The technical committee is composed of seven working 
groups and is chaired by Irena Lasiecka. It was founded by A.V. Bal- 
akrishnan, J.L. Lions and M. Marchuk. 

System modeling and optimization are two disciplines arising from 
many spheres of scientific activities. Their fields include, but are not 
limited to: bioscience, environmental science, optimal design, transport 
and telecommunications, control in electromagnetics, image analysis, 
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multiphisics systems that are coupled by moving interfaces, free bound- 
ary problems, non cylindrical evolution control, etc ... The emergence of 
smart materials allows the existence of new actuators and new configura- 
tions, and thus we are required to revisit many classical settings. For ex- 
ample, the dynamical systems involved are often non autonomous. The 
uncertainty in the modeling and the robustness (or the lack thereof) re- 
sults in stochastic modeling. In addition, intrinsic geometry is increasing 
in control theory since the boundaries are moving and minimal regular- 
ity is sought. The coupling of fluid and structural mechanics leads to the 
superposition of Eulerian and Lagrangian representations. The coupling 
of several physical models such as fluid (wind, blood, solar flux,...), struc- 
tures (elastic shell, elasto-plastic crash, airfoils, arteries,...), electromag- 
netism (antennas, dynamical frequency assignations, nerves and heart 
control), thermal effects (rheology, boundary conditions, damping,. . .) , 
acoustics (supersonic plane, sound control, helicopter cabin noise reduc- 
tion.. .) , and chemical effects (climate, pollution, ionisation,. . . .) lead to 
hierarchical modeling associated with multiscale control theory and com- 
putation. Optimization and optimal control of such systems include in- 
verse problems and topological identification analysis for applications to 
non destructive control such as cracks and surface identifications. Many 
of these problems lead to non linear, non quadratic control problems. 

The editors would like to acknowledge the contributions of the many 
members of the IFIP Program Committee who have given valuable 
advice. They would like to thank George Avalos, Arunabha Bagchi, 
Francesca Bucci, Dan Dolk, Hitohsi Furuta, Irena Lasiecka, Catherine 
Lebiedzik, Guenter Leugering, Zdzislaw Naniewicz, Vyacheslav Maksi- 
mov, Luciano Pandolfi, Mike Polis, Hans-Jiirgen Sebastian, Irina Siver- 
gina, Jan Sokolowski, Marc Thiriet and Fredi Troeltzsch for accepting 
to organize minisymposia. 

The editors would also like to thank Michel Cosnard, head of INRIA- 
Sophia Antipolis who made possible the organization of the conference 
and Yves Laboureur head of the Sophia-Antipolis branch of the Ecole 
des Mines for hosting the conference. 

Finally, the chair and co-chair would like to thank their wives Monique 
and Bethany for their support and help during the organization of the 
conference. 

John Cagnol and Jean-Paul Zol6sio 



Organizing Institutions 

INRIA, the National Institute for Research in Computer Science and 
Control, was created in 1967 at Rocquencourt near Paris. INRIA is a 
public scientific and technological establishment under the joint super- 
vision of the Research Ministry and the Ministry of Economy, Treasury 
and Industry. INRIA's mission is to be a world player, a research in- 
stitute at the heart of the information society. INRIA aims to network 
skills and talents from the fields of information and computer science 
and technology from the entire French research system. This network 
allows scientific excellence to be used for technological progress, for cre- 
ating employment, and prosperity and for finding renewed applications 
in response to socio-economic needs. Its decentralized organization (six 
research units), small autonomous teams, and regular evaluation enable 
INRIA to develop partnerships with 95 research projects shared with 
universities, Grandes Ecoles and research organizations. 

P61e Universitaire Lkonard de Vinci is a private university founded 
in 1995, and located in Paris La Dkfense, France. It includes an ac- 
credited engineering school with several departments: Scientific Com- 
putation, Computer Science, Financial Engineering and Computational 
Mechanics. These programs have received very positive feedback from 
the industry. 

The Ecole des Mines de Paris was founded in 1783 by Louis XVI. 
It was originally a mining school. The exploitation and processing of 
raw materials formed the basis of the development of Europe's economy. 
The art of mining in particular was one area in which scientific thinking 
had to be applied. Naturally, the focus of the School closely followed 
industrial development and the Ecole des Mines now studies, develops 
and teaches a wide range of sciences and techniques of value to engineers, 
including economic and social sciences. Today the Ecole des Mines de 
Paris is split into four locations: Paris, Fontainebleau, Evry and Sophia 
Antipolis. 
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