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Description du projet scientifique :

This PhD project explores the intersection of three key areas: Mean-Field Games (MFGs),
Riccati theory, and sampled-data control. It aims to develop a comprehensive theoretical
framework and novel algorithms for analyzing and solving optimal control problems in large-
scale, interconnected systems with sampled-data information.

MFGs provide a powerful framework for studying large populations of interacting agents,
where each agent's optimal decision depends on the aggregate behavior of the population. This
approach simplifies the analysis of complex systems by approximating the individual agent's
problem with a representative agent interacting with a mean-field representing the population's
distribution. However, in many practical applications, control systems operate with sampled
information, where measurements are available only at discrete time instants. This introduces
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challenges in analysis and design, as the continuous-time dynamics of the system interact with
the discrete-time nature of the sampled data.

This project aims to:

Develop a Mean-Field Game framework for sampled-data control systems:
Investigate how the mean-field approximation can be applied in the context of sampled-
data information. This includes defining appropriate mean-field dynamics and exploring
the convergence of the individual agent's optimal control to the mean-field solution.
Extend Riccati theory to sampled-data MFGs: Derive Riccati-type equations for
sampled-data MFGs, characterizing the optimal control laws and value functions.
Investigate the impact of sampling frequency on the Riccati solutions and the overall
system performance.

Develop numerical methods for solving sampled-data MFGs: Design efficient
numerical algorithms for solving the coupled system of mean-field equations and
Riccati equations arising in sampled-data MFGs. This may involve exploring techniques
from numerical optimization, dynamic programming, and model predictive control.
Investigate applications of sampled-data MFGs: Explore potential applications of the
developed theory and algorithms in various domains, such as networked control
systems, multi-agent robotics, and traffic flow management.
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Connaissances et compétences requises :

The ideal candidate should have a background in control theory and PDEs. Experience with
differential games or numerical methods would be beneficial.

This PhD project offers a challenging and rewarding opportunity to contribute to the cutting-
edge of research in control systems, game theory, and numerical methods. It will equip the
candidate with advanced theoretical and computational skills, preparing them for a career in
academia or industry.



