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LABORATOIRE MATHEMATIQUES

ETINFORMATIQUE POUR LA COMPLEXITE
ETLESSYSTEMES

Mathematics in Interaction
with Computer Science
(MICS)

oundedinthe early 2000's, MICS (for-
merly MAS) is the research laboratoryin
Mathematics and Computer Science at
CentraleSupélec. Researchat MICS is
concerned with the analysis and mode-
ling of complex systems and data, whe-
ther they come fromthe industry, life or social sciences,
financial markets, information technology or networks.

Research Axes

- Biomathematics: Data-driven and Knowledge-
based Mathematical Modeling, Statistical Inference
and Computational to help solve major challenges
in life sciences and health. Methods for Biological
Systems and Data. Applications to precision medi-
cine, neurosciences, molecular biology, gene-
tics, plant science, epidemiology, decision-aided
diagnosis.

¢ Quantitative Finance: Microstructure, high-
frequency massive data: auctions, manipulation,
market making, reinforcement learning; Covariance
matrix filtering and investment; Agent models: cog-
nitive biases and investor behaviour, money mar-
kets; Robust transport, mean-field games.

* Fundamental Mathematics: Harmonic analysis
and geometric measure theory; Analysis of par-
tial differential equations; Harmonic analysis and
geometric measure theory; Numerical analysis;
Stochastic analysis (rough paths, Fokker-Planck
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equation); Probabilistic Modeling and Statistics of
Stochastic Processes: Regularity of stochastic pro-
cesses (fractional processes).

» Scientific Computing: Massively parallel compu-
ting; GPU computing; Algorithmicinterface between
parallel computing and the numerical analysis of
partial differential equations and algebraic differen-
tial equations.

» Computer Science: formalisms and methods
based on logic, probabilities, graphs, category the-
ory, mathematical morphology for software-based
systems.

- Artificial Intelligence and Decision Modeling:
Deep learning; Representation learning; Few
shot and continual learning; Explainable artificial
intelligence; Al for computer vision; Al for NLP;
Multicriteria decision making, preference learning,
knowledge representation and reasoning, explai-
ning decisions, multi-objective optimization, collec-
tive decisions.

Application Domains

+ Industrial systems (aerospace, construction,
energy, transportation);

+ Environment (plants, hydrology, landscapes,
acoustics);

« Information technology and networks (Internet,
multimedia, knowledge management);

« Life sciences (medicine, molecular biology,
genetics, epidemiology);

+ Markets and companies (finance, capital markets,
business intelligence).



HIGHLIGHTS 2023

PRIZES

The jury prize for the national MT180 competi-
tion was awarded to Arthur Ledaguenel, for
his thesis “Al neuro-symbolique : apprendre a
partir de donnéesetderegles’ (Neuro-symbolic
Al: learning from data and rules). Arthur is a PhD
student at the MICS Laboratory, under the su-
pervision of Céline Hudelot.
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Javier Maass, a double-degree stu-
dent from the University of Chile, has pub-
lished a paper on the work of his Research
Track at AAMAS, a rank A" conference.
Co-authored with Anaélle Wilczynski and
Vincent Mousseau, researchers at the
MICS laboratory, his paper is entitled “A Ho-
telling-Downs game for strategic candidatures
with binary viewpoints”, in the field of ‘computa-
tional social choice”.

The 22nd International Conference on
Autonomﬁ"ﬁ Agents and Multiagent Systems

* London, 29 May-2 June 2023
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Gurvan Hermange was awarded the 1 Prize
ImpactScience2023bythe FondationCentrale-
Supélec for his thesis work in MICS laboratory
and Gustave Roussy. His subject is the Math-
ematical modeling of myeloproliferative neo-
plasms, from their development to their treat-
ment with Interferon alpha.



RESEARCH PROJECTS

As part of the government’s France 2030
plan, the Prism National Center for
Precision Medicine in Oncology be-
comes one of 5 University Hospital In-
stitutes with a €40 milion endowment.
LedbyGustaveRoussy (Pr.FabriceAndré),and
involving CentraleSupélec, Université Paris-
Saclay, INSERM and Unicancer, the Prism
program is based on a transformative, long-
term vision of cancer treatment and intercep-
tion.

A Franco-Quebec research team, comprising
Jose Dolz and Pablo Piantanida from the ILLS
laboratory, and Maria Vakalopoulou and
Stergios Christodoulidis from the MICS
laboratory, has won the second call for pro-
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Created in 2023 with Transvalor, a French
specialist in the simulation of materials shap-
ing, the Artificial Intelligence Chair for
the Simulation of Materials Shaping Pro-
cesses aims to revolutionise the use of sim-
ulation tools in the decision-making process
of manufacturing companies and to make
Industry 4.0 and the digital twin an operation-
al reality in their day-to-day operations. This
could lead to reduced use of raw materials,
energy savings and more innovative manu-
facturing processes.
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jectsinthe France-Quebec bilateral collabora-
tive research program: artificial intelligence in
healthcare, run by the Fonds de recherche du
Québec - Santé (FRQS) and the Health Data
Hub (HDH).

possibilities offered by artificial intelligence ap-
plied to digital simulation. Simulation calcula-
tions will become faster and easier to perform
and understand thanks to Machine and Deep
learning, bringing us closer to real-time calcu-
lation, a key factor in the digital twin.

Chair holder: Frédéric Magoulés, MICS
laboratory

Chair co-holder: Emmanuel Vasquez, L2S
laboratory
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Annonce des lauréats

y2e appel
Programme bilatéral de recherche collaborative
France-Québec U'INTELLIGENCE ARTIFICIELLE EN SANTE

28 Novembre 2023

Fonds de recherche
Santé

Québec
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Industrial Partners

+ AIRLIQUIDEHEALTHCARE -
- BNPPARIBAS .
« CYBELETECH .
« DASSAULT AVIATION .
« DASSAULT SYSTEMS .
- EDF .
+ GEHEALTHCARE .
- IBM .

ICONCFD

ILLUIN TECHNOLOGIES
INCEPTO MEDICAL
RANDSTAD
SAINT-GOBAIN
SCIENTALABS
SERVIER

SICARA

Academic Partners

Institut Gustave Roussy, CEA, INRA, INRIA, INSERM, AgroParisTech, Cambridge, Oxford, Georg-August-
Universitat Gottingen, Sapienza University of Rome, Polytechnic University of Turin, RUDN University,
Bar llan, TU Minchen, University of Tokyo, Doshisha University (Japan), Beihang University, (China),
Providence University (Taiwan), University of Washington, University of Michigan, Temple University, Berke-
ley Lab (USA).

Key figures

» Professors, Associate Professors & Researchers

Engineers & Administrative staff

PhD Students
PostDocs

Publications of the year (WoS)

SNCF
SUNZULAB
THALES

THERAPANACEA,

TRANSVALOR
VITADX.
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http://mics.centralesupelec.fr

Director: Céline Hudelot

@ +33(0)175 316560

Y celine.hudelot@centralesupelec.fr

Assistant: Fabienne Brosse
@+33 (00175316791

Y fabienne.brosse@centralesupelec.fr

CentraleSupelec

Campus Paris-Saclay
Bouygues building

9, 9bis, 9ter rue Joliot-Curie
91190 Gif-sur-Yvette
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