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Scattering problems in the wave equation in a region with obstacles

(cavities) are considered. The direct setup of giving an incident wave and observing the reflected
wave is formulated by the enclosure method, and the inverse problem detecting the cavities is
considered.The problems are to analyse the asymptotic behavior of the indicator function, and there
are already many results. Prior research has been limited to cases where the asymptotic behavior of
the indicator functions has the same sign, such as Dirichlet boundaries only, Neumann-type
boundaries only, etc. The lack of a "localization" perspective is also a problem. This study allows
for the treatment of mixed cavities where the signs of the indicator functions would be different if

they stood alone. Furthermore, by using asymptotic solutions in the construction of reflected
waves, we are able to perform "localization™ for reflected waves.
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