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Equivalent source method based on mirror source method
using plane wave expansion in shallow water waveguide
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Abstract: An equivalent source method based on plane wave expansion and mirror imaging is proposed for
predicting radiation from elastic structures in shallow water waveguide. This method uses the equivalent
source framework and represents the Green's function with plane wave expansion for virtual source intensities
and far-field acoustic calculations. For seabed reflection coefficients dependent on incident angles, the
Green's function decomposes the spherical wave from a point source into plane waves, facilitating accurate
reflection calculations on non-ideal boundaries. Comparisons with other Green's function validate the
computational accuracy. Numerical simulations of an elastic cylindrical shell under various excitation
frequencies in shallow water waveguide confirm the method's accuracy in sound field reconstruction.
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