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A new time-domain fast multipole boundary element method (TD-FMBEM) for three-dimensional

acoustic wave problems is proposed in this paper. Convolution integrals with respect to time in

boundary integral equations are discretized by the implicit Runge-Kutta based convolution quadra-

ture method, which produces accurate and stable numerical solutions. However, the computational

cost for a number of time steps is expensive even if the fast multipole method (FMM) or H-matrix is

applied to a matrix-vector product with respect to spatial components. Therefore, the proposed TD-

FMBEM is further accelerated for a number of time steps using the rapid convolution algorithm with

fast Fourier transform. Considering arrival time of influence waves, the computational time is also

reduced by truncation of M2L moments. The computational complexity and accuracy of proposed

method are discussed through some numerical examples.
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Fig.1 Analysis model of acoustic wave scattering.
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Fig.2 Matrix structure for time.
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Fig.3 FMM cells for M2L translation.
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Fig.4 Plane acoustic wave scattering by a rigid sphere.
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Fig.8 Time histories of pressure at points A, B, and C obtained by
CQ-BEM"® and proposed CQ-FMBEM.
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Fig.9 Absolute errors of pressure at points A, B, and C caused by

acceleration techniques, FMM and rapid convolution algorithm(g).
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several time steps.
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