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Crack determination analysis using LASSO in 2-D scattered wavefield
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We consider a determination of cracks in a two-dimensional infinite domain using LASSO (L1 optimization
method). Hattori and Yoshikawa’s research uses the distribution of topological derivatives to select candidate
cracks whose directions and lengths are determined, calculates the objective functional for each candidate
crack arrangement, and solve the inverse problem to determine the combination of candidate cracks with the
minimum value of the objective functional as the crack arrangement. However, when the number of candi-
date cracks is large, the computation of the objective functional is computationally expensive. To solve this
problem, Yoshioka et al. use LASSO to perform crack decision analysis for problems in regions governed
by the Laplace equation. In this study, we extend the method of Yoshioka et al. to a time domain problem
and consider the problem of determining the cracks in a two-dimensional infinite domain governed by the
wave equation using LASSO. The correct crack was accurately determined from the candidate cracks both
in the case of sparsely spaced cracks and in the case of closely spaced cracks with very similar orientations.
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