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This paper is concerned with the fast multipole boundary element method to analyze the reflection
and diffraction of sound by an object in a half space. The boundary integral equation is derived by
the Green function in the half space. To apply the fast multipole method to solve this equation, the
boundary integral is rewritten as an integral of the fundamental solution on the real and the image
boundaries in the whole space. The multipole moment in the image space is easily calculated from
the corresponding multipole moment in the real space. The fast multipole algorithm is reduced to
a half of that in the whole space. Some example problems both in two and three dimension are
analyzed by this method. The results show that this method is effectively applicable to analyze

the sound field in a half space.
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Fig.1 Half space and a scatterer
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Fig.2 Image space
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Fig.3 Cells in real and image space
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Fig.4 Far cells for a real local cell
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Fig.5 2D structure model and point source
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Fig.8 8D structure model and point source
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