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ABSTRACT

Inverse problems have been studied by members of the computational mechanics community
for many years. However, in recent years computational methods for inverse problems have
become more mature, and are starting to be employed in various real-world applications.
These applications include biomedical imaging, where the goal is to quantify the spatial
distribution of physical properties of tissue in the human body; imaging and identification in
solid earth geophysics, with earthquake seismology and oil exploration being the two major
examples; non-destructive testing (NDT), for the purpose of identifying flaws in structures
(health monitoring); acoustical source (noise) identification; thermal source identification; and
more.

The computational treatment of inverse problems presents unique challenges. Inverse
problems are almost always ill-posed, and this fact has major consequences numerically. In
addition, the computational effort associated with the numerical solution of an inverse
problem is typically larger by an order of magnitude than that of the corresponding “forward”
problem. Recently, some new and promising directions have been proposed for the solution of
inverse problems, which have the potential of enhancing the tools available for real-life
applications.

In this multi-session minisymposium, experts in computational techniques for inverse
problems will discuss recent advances in the field. Although the presentation of work in
diverse fields of application is welcome, an emphasis will be put on the general principles and
on the computational aspects of the techniques discussed.



