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Summary :

Recently, artificial intelligence methods have demonstrated their potential for solving electromagnetic
compatibility (EMC) problems [1]. These approaches, mainly based on the use of neural networks (reinforced
learning, regression, metamodeling, classification, PINN, etc.), have delivered promising results, whether for
optimizing EMC configurations, accelerating numerical codes or anomalies detection. What all these
applications have in common, however, is the need for very large databases for model training [2].

Obtaining these databases is often a technical, financial and environmental challenge in itself. This is
particularly true in EMC, where experiments are costly, energy-intensive and time-consuming. A typical EMC
numerical simulation can take several hours for a single case. Therefore, one of the challenges is to find
solutions to train neural networks on small-scale, but accurate, databases built beforehand.

The aim of this thesis is to develop new approaches for obtaining and using frugal databases. One of the
objectives will be to minimize the necessary data associated with a deterministic or stochastic EMC problem,
with a view to solving it using neural networks.

The research work will draw on recent developments in domain decomposition techniques [3-4]. These
approaches, for both one and three-dimensional problems, not only drastically reduce computational costs but
also preserve the confidentiality of the various models used. Experimental validation in a mode-stirred
reverberation chamber (MSRC) is envisaged.

Expected skills: Electromagnetic compatibility, numerical methods in time and frequency domain, MSRC,
notions of artificial intelligence.
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