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Inverse Scattering Analysis for a Defect in a Plate
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A linearized inverse scattering method based on the Born approximation has been developed for the
reconstruction of a defect shape in an elastic solid. In order to fully recover the shape of the defect,
the Born inversion approach requires that the information must be measured at all frequencies and
from all aspect-angles with respect to the scatterer. For a defect in a plate, however, the data cannot
be measured at all directions and the complete information is seldom available. '

In this paper, the aspect-limited problem of the Born inversion is investigated for the inverse
scattering of antiplane waves. After the formulation of the Born inverse method is described, the
method is applied to numerically simulated data with limited aspect-angles for a defect in an infinite
domain as well as for a defect in a plate. It is found that the illuminated portion of the defect can
be reconstructed even using a limited amount of data. The defect shape in a plate can, therefore, be
recovered very well by utilizing the reflected waves at the bottom surface.

Pulse echo ultrasonic experiments using SH probes are conducted for a cylindrical cavity in a steel
block. The Born inversion is applied to the data which include the direct back scatter by the cavity
and to the data which include the back scatter due to reflection at the bottom of the steel block. It
is found that the reconstructed result when both sets of data are utilized is far superior than those
reconstructed by the individual data. It is also shown that even with the limited amount of data, the
Born inversion can produce much better image of the defect than the aperture synthetic approach
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