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INVERSE SCATTERING FOR RECONSTRUCTION OF CAVITIES
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The linearlized inverse scattering methods based on the Born approximation and the Kirchhoff
approximation are presented to reconstruct the shape of cavities in an elastic solid. Both linear-
lized inversion methods give the Fourier transform relations of the far field scattered amplitudes
with the spatial functions representing the shape of cavities. The cavities can be reconstructed
by applying the inverse Fourier transform to the scattered amplitudes measured in experiment.

Experiments are carried out using a water-immersed ultrasonic pulse-echo testing. Specimens
are made of cylindrical aluminum, which have cylindrical cavities at the center portion. The
measured scattering amplitudes are normalized by a reference signal and are substituted into
the inversion formulas. The crosssectional 2-D images are reconstructed for a single cavity as
well as for multiple cavities. The accuracy of the inversion methods are fairly good, comparable
with the simulated images using the boundary element method. The images for the adjacent
boundaries of two cavities are, however, not clear because of the dynamic interaction of two
cavities.
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V7 TR T L D B AR TR 2 BET S
PERHDHZ &, FA L BEEES 1~3MHz T5
BB Th ol 2 LETH S, BT 5, B

DREBEE DL LT, BIAICRIT B (10) 55
W (14) OB EE R BIF A TRALETH 5.

7.

E 2

KBBERFERIC L > THONHERFIZE R
VIEEETR B ONT XV e R 7RI 2 B 2 TR
{LFREYTIEZEH LT, T = U ARENEOZE
?Iﬁlﬂﬁféﬂi%ﬁﬁ L. UTO X R %28,

o H—DMEHERICR LTIL, Ay, sAaes7

ﬁi%ﬁéhé ERBRPFRTE . Fi,
ﬁﬁ%%&%%mkﬁﬁv:nVMVE/@ﬁ%

EH—H L, AW FE O NCERFFEOT —

ZABENEETH B Z LR ENRTE.
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time (1 sec)

E-12 BEFERER (¢ 4mm & 3mm ZRE TV, 2MHz
ZEfbT).

o BEEET A 2EDERET MK LTIL, Ay,
NERTHIZKEXBRBEEDYD, BERRERER
IXHRCE o, ZORRITHE, ZEiFB O
ETFHIZIBRNVBLOF Ve R 7 O RHEE
DIET, EBROBIERE, MR CHW R
HROMBEREREZOND.

o A%, BRHTIEORELED HTWICH, Ry

000 ~12.0¢

RXRNVERT OFERTL 0 BREE TEET 5T Yot xy (mm)
L, REBTCRONTRZFHE L L CHER
W B T Z e R EBMETHA ). B-13 (a) #AN LSRRI X A RHEEET & (b) X LR

BEE . RO —IISCHE Bt B AR T
(B)07555636, It DN EAEHFE (A)06555132 DB % 5%
T lebhvE L.
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