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The linearized inverse scattering analysis based on the Born approximation is a method to recon-

struct defects in a solid using scattered waves generated by the interaction between incident waves

and defects. In general, the Born approximation is known as effective for weak scatterers like inclu-

sions. However, the Born approximation has been empirically used for defect shape reconstruction

of strong scatterers like cavities. Therefore, in this research, the applicability of the linearized inverse

scattering method based on the Born approximation for a cavity in elastic and viscoelastic media is

considered. After the formulation for the linearized inverse scattering method for a cavity is intro-

duced, the effectiveness of the far-field and the Born approximations is discussed. Some numerical

results for several cavities are shown to check the applicability of the linearized inverse scattering

method based on the Born approximation.
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Fig.1 Inverse scattering model.
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case(1):circular cavity case(2):ellipse(3/a = 0.6)

case(3):ellipse(8/a = 0.2)

X P(0,—R)

Fig.2 Target cavity shape (a) circular cavity, (b) ellipse(8/a =
0.6), and (c) ellipse(8/a = 0.2).
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Fig.3 Three-element standard linear viscoelastic model.
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Fig. 4 Incident wave forms u'"/uo caliculated by eq.(18) at
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case(1):circular cavity
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Fig.6 Real part of boundary and incident wave values on each cav-
ity for case(1)-(3) at non-dimensional wave number akro = 2.5.

(a), (¢), (e) an elastic medium and (b), (d), (f) a viscoelastic medium.
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Fig. 7 Imaginary part of boundary and incident wave values
on each cavity for case(1)-(3) at non-dimensional wave number
akro = 2.5. (a), (¢), (e) an elastic medium and (b), (d), (f) a vis-

coelastic medium.
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Fig. 8 Real and imaginary parts of boundary and incident wave
values on 30° inclined cavities for case(2), (3) in an elastic medium
at non-dimensional wave number akro = 2.5. (a), (b) for case(2)
and (c), (d) for case(3).
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Fig.9 Real part of boundary and incident wave values on each cav-
ity for case(1)-(3) at non-dimensional wave number akro = 1.25.

(a), (¢), (e) an elastic medium and (b), (d), (f) a viscoelastic medium.
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Fig. 10 Imaginary part of boundary and incident wave values
on each cavity for case(1)-(3) at non-dimensional wave number
akro = 1.25. (a), (c), (e) an elastic medium and (b), (d), (f) a

viscoelastic medium.
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Fig.11 Shape reconstruction of each cavity for case(1)-(3) in (a),

(c), (e) an elastic medium and (b), (d), (f) a viscoelastic medium.
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