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This talk is concerned with the inverse acoustic scattering problems by an obstacle or a
cavity with a sound-soft or a sound-hard boundary. A direct imaging method relying on the
boundary conditions will be proposed for reconstructing the shape of the obstacle or cavity.
First, the scattered fields are approximated by the Fourier-Bessel functions with the
measurements on a closed curve. Then, the indicator functions are established by the
superpositions of the total fields or their derivatives to the incident point sources. We prove
that the indicator functions vanish only on the boundary of the obstacle or cavity. Numerical
examples will also be presented to demonstrate the effectiveness of the method.
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