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On the inverse scattering problem with uncertainties
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SUMMARY

We focus on the inverse obstacle reconstruction problem, commonly known as the ”inverse
scattering problem”, which aims to determine the shape of an object using radar measure-
ments. This problem has significant applications in geoscience, medical imaging and non-
destructive testing. Over recent years, many techniques have been investigated to study this
problem, such as those in [1], [2] and [3]. In that work, we employ shape optimization meth-
ods, which have the advantage of not requiring movement to recover the object. To enhance
the robustness of the method, we will address the inverse problem under uncertainties by
minimizing the moments of the Kohn-Vogelius functional.

We start by theoretically studying the problem and the underlying equation, namely the
Helmholtz equation, and then proceed with numerical experiments to show the method’s
feasibility and importance.

Keywords: inverse scattering, shape optimization, robust method, Nesterov scheme, Kohn-
Vogelius functional

AMS Classification: 49Q10, 35R30, 65N21

References

[1] M. Benedetti, D. Lesselier, M. Lambert and A. Massa. A multi-resolution tech-
nique based on shape optimization for the reconstruction of homogeneous dielectric ob-
jects. Inverse Problems 25(1), 015009, 2009.

[2] O. Dorn and D. Lesselier. Level set methods for inverse scattering. Inverse Problems
22(8), R67–R131, 2006.

[3] A. Litman, D. Lesselier and F. Santosa. Reconstruction of a two-dimensional
binary obstacle by controlled evolution of a level-set. Inverse Problems 14(3), 685–706,
1998.

1Lab-STICC, UMR CNRS 6285
ENSTA Bretagne
Brest, France
email: thomas.bonnafont@ensta-bretagne.fr

2E2S UPPA, CNRS, LMAP, UMR 5142
Pau, France
email: fabien.caubet@univ-pau.fr

3DMA, cole normale suprieure, CNRS, PSL Research University
45 rue d’Ulm, 75005 Paris, FRANCE
email: jason.tridon@ens.psl.eu


