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Abstract:

The study and understanding of the scattered field supports the development of radar and microwave and millimeter-wave imaging
systems.

These are known as difficult problems. On one hand, the scattered field cannot be measured directly, but results from the subtraction
between two measurements, which requires receivers with high sensitivity. On the other hand, once known, it can be used to determine
the object’s characteristics. The simplest stage is its localization. Under certain conditions, linear techniques such as back-propagation
can be used to find its shape, but the knowledge of the dielectric properties requires the resolution of an ill-posed non-linear problem
that is not straightforward to implement, can prove unstable and is not suited to real-time applications.

Radar and microwave imaging systems cover a wide range of applications: biomedical imaging, security, food safety, geophysics, civil
engineering... In many of them, the user wishes to discriminate a group of objects from others, based on knowledge of the scattered
field. This is known as classification. For the latter, it is generally a variation in permittivity that is sought rather than the value of the
permittivity itself, as when trying to identify a stroke using microwave imaging. Over the past decade, the introduction Artificial Intelli-
gence (Al) techniques has boosted research and developments in the fields of radar and microwave imaging. Real time operation starts
to be possible since the complexity of the problem is shifted to the training phase.

In this talk, I will introduce microwave imaging, explain the challenges of measurements and modelling and present recent advances,
including Al classification schemes, made by my research group at the LEAT (Laboratoire d’Electronique Antennes et Télécommuni-
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