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ABSTRACT. In this work we consider the inverse prob-
lem of detecting inclusions or cavities in an elastic body, us-
ing a single boundary measurement on an external boundary.
We discuss the identifiability questions on shape reconstruc-
tion, presenting counterexamples for Robin boundary condi-
tions or with additional unknown Lamé parameters. Using the
method of fundamental solutions (MFS) we adapt a method
introduced twenty years ago by Andreas Kirsch and Rainer
Kress [20] (in the context of an exterior problem in acoustic
scattering) to this inverse problem in a bounded domain. We
prove density results that justify the reconstruction of the so-
lution from the Cauchy data using the MFS. We also establish
some connections between this linear part of the Kirsch-Kress
method and the direct MFS, through matrices of boundary
layer integrals. Several numerical examples are presented,
showing that with noisy data we were able to retrieve a fairly
good reconstruction of the shape (or of its convex hull) with
this MFS version of the Kirsch-Kress method.

1. Introduction. The identification of inclusions or cavities in
an elastic body from external boundary measurements is a problem
in nondestructive testing. This is an inverse problem that aims to
reconstruct the shape and location of the burried object from the
knowledge of the Cauchy data. This problem has been addressed in the
literature for both scalar and vectorial potential problems with different
boundary conditions. For the Laplace equation, with applications in

Received by the editors on April 27, 2007, and in revised form on May 28, 2008.

DOI:10.1216/JIE-2009-21-2-153 Copyright c©2009 Rocky Mountain Mathematics Consortium

153


