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ANALYSIS AND DESIGN OF PERIODIC STRUCTURES USING ARTIFICIAL INTELLIGENCE

Project context

Satellite communications and Earth observation systems are facing increasingly stringent perfor-
mance requirements driven by the deployment of low Earth orbit (LEO) constellations and the growing
need for accurate climate monitoring. These applications rely on advanced electromagnetic (EM) peri-
odic structures, such as polarization converters, metasurfaces, and dichroic devices, to enable low-pro-
file, lightweight, and low-cost hardware solutions that are compatible with mass production and space-
borne constraints [1]-[2]. However, the analysis and design of these advanced EM devices involve
highly parameterized geometries, strong electromagnetic coupling effects, and stringent performance
trade-offs across wide frequency bands and incidence angles. This leads to a heavy reliance on compu-
tationally expensive full-wave simulations, resulting in long design cycles and limited exploration of
the design space. In this context, artificial intelligence (AI) emerges as a promising solution [3]-[4]: by
learning the complex relationships between structural parameters and EM responses, Al-based meth-
ods can drastically reduce computational cost and enable rapid optimization, paving the way for effi-
cient development of next-generation, low-cost, and high-performance components for space commu-
nications and Earth observation systems.
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Objectives of the PhD offer

The main objective of this PhD project is to develop advanced methods for the analysis and design of
EM periodic structures for polarization control and radiometric applications, by combining EM theory,
periodic structures, and Al-based optimization techniques.

Work context

This thesis is part of the ongoing collaborative activities between IETR and the French space agency
CNES (https://cnes.fr). This interdisciplinary project will be carried out at IETR — UMR CNRS 6164
(http://www ietr.fr) and it will strongly involve two of IETR’s technological platforms:

1) nR (NanoRennes) platform, https://www.ietr.fr/en/nr-nanorennes-platform with experience in
microfabrication.

2) M2ARS  (Manufacturing Measurement Analysis of Radiating Systems) platform
https://www.ietr.fr/en/m2ars-manufacturing-measurement-analysis-radiating-systems-plat-

form, with experience in advanced antenna metrology and prototyping.

The PhD student will conduct a literature review on Al tools and on the analysis and synthesis of peri-
odic structures to identify the most suitable Al-based optimization techniques for the design phase. This
will be followed by the prototyping and experimental characterization of the resulting components,
which will be fabricated and tested using IETR’s world-class facilities.



Candidate

Required education level: Master or equivalent degree in electrical engineering or physics.

Duration: 36 months.

Required background: antenna theory, microwave engineering, antenna arrays, periodic structures. Pro-
ficiency in written and spoken English (knowledge of French is not required).

How to apply: The call for applications will be open from February 2 to March 13, 2026, on the CNES
website https://recrutement.cnes.fr/fr/annonce/4132755-26-153-analysis-and-optimization-of-periodic-
structures-using-ai-35700-rennes

To apply please use the link above to send your motivation letter, CV, and recommendation letters
(optional) and send them by email to the contact persons (see below).

Contact persons:
e Dr. Nicola ANSELMI

IETR, Université de Rennes, France.

Email : nicola.anselmi@univ-rennes.fr

e Dr. David GONZALEZ OVEJERO
Email: david.gonzalez-ovejero@univ-rennes.fr
IETR, CNRS, France.

e  Prof. Ronan SAULEAU

Email: ronan.sauleau@univ-rennes.fr

IETR, Université de Rennes, France.



