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Abstract
In this talk we discuss the application of boundary integral equations method in inverse scattering problem which aim is the detection and the reconstruction of the unknown obstacle from the scattered far field pattern. This kind of inverse problem is of fundamental importance for example in non-destructive testing, seismic exploration or medical imaging. Using integral equations method, the direct scattering problem is reduced to a Fredholm integral equation of the second kind which is beneficial both from the theoretical and the numerical point of view. On the one hand, it allows elegant and compact analysis as far as the unique solvability and the stability of the problem is concerned with the power of functional analysis. On the other hand, it reduces the computational cost by decreasing the dimension. Having successfully solved the direct problem by integral equation approach, the integral equations method will also be favored for the inverse problem. However, the inverse problem is transformed to a Fredholm integral equation of the first kind which is ill-posed in the sense of Hadamard. Therefore, regularization is needed in solving the inverse problem. Several examples will be given to demonstrate the feasibility of our method.
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