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Study on the time domain sound field analysis by the CIP method
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Fig. 1 The method to solve advection equation.
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Fig. 2 Procedures of the M-type CIP method.
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32100000000

oboo0obOo0obO0o0obOO00b0000OFig. 4
oo 1mO100000000000 050
go0O000O0000 Fig. sO0000cip000O
oooooOoOO0oO0OOO0oO0OO0OOoOocO0O0ooOOo
Oo0FDIDOOOODOOOOOOO0OO0O00O0
ubobOoobooboboboo FbTD OO CFL
oooo0AOd0096msO0000000O0O0OCKCTIP
uboooooboboboooodn osmsOd
uboboobooaDO0ODOOOO0OO0Oo0Ooao

Source point: S
Receiving point: RO

| ® | X
0 0.5 1.0

Fig. 4 Geometry of a 1D sound field.
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Fig. 5 Pseudo impulse responses calculated by
the CIP method (A¢ = 0.05, 0.5 [ms]) and the FDTD
method (Az=0.05 [ms]) (Ax=0.033 [m]).
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Fig. 6 Geometry of a cubic cavity.
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Fig. 7 Pseudo impulse responses calculated by the
FDTD method and the CIP method compared to the
theory (A¢=0.05 [ms], Ax = 0.033 [m]).
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Fig. 8 Reverberation time calculated by the CIP and
FDTD method under condition that CFL is 0.52.
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Fig. 9 Square error with Ax and elapsed time.
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Fig. 11 Geometry of a 2D sound field and generated
meshes using random numbers.
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Fig. 13 Pseudo impulse responses calculated by

the CIP method (using rectangular meshes) and the
CIVA method (using triangular meshes).
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Fig. 14 Geometry of a sound tube with a porous
material (0.1 m thickness).
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Fig. 15 The incident and reflected waves calculated
by the CIP method with the Rayleigh model and the
CIP method with boundary condition using IIR filter.
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Fig. 16 Normal incidence absorption coefficients.
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