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In this research, forward and inverse scattering analyses for a cavity in 3-D viscoelastic media

are presented. After the formulation for a forward analysis using the convolution quadrature time-

domain boundary element method (CQBEM) for 3-D viscoelastodynamics is discussed, a linearized

inverse scattering analysis based on the Born approximation for a cavity in 3-D viscoelastic media

is introduced. The scattered wave forms in time-domain obtained by the CQBEM with an OpenMP

parallelization technique are transformed into those in frequency-domain, and their transformed data

are utilized to reconstruct a cavity in 3-D viscoelastic media. Some numerical results for a cavity

obtained by these forward and inverse scattering analyses are shown to validate the proposed meth-

ods.
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Fig.1 Elastic wave scattering in viscoelastic media.
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Fig.2 Inverse scattering analysis model.
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Fig.3 Three-element standard linear viscoelastic model.
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Fig.4 Elastic wave scattering by a cavity.
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by eq.(21) at z1 /a = 0.0, 5.0, 10.0 and 15.0.
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Fig. 7 Total wave fields |u| around the cavity in a viscoelastic
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Fig.8 Shape reconstruction of the cavity in a viscoelastic material

(a) z2 — x3 plane, (b) 3-D space (0° < ¢ < 360°,0° < 0 < 180°).

I'(y)/Tmax

08

0.6

0.4

z3

x2
T

02

Fig.9 Shape reconstruction of the cavity in a viscoelastic material
(a) z2 — x3 plane, (b) 3-D space (0° < ¢ < 180°,0° < 6 < 90°).
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