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Progress of geoacoustic inversion in underwater acoustics
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Abstract Research on geoacoustic (GA) properties inversion has been a very active area in underwater
acoustics, since 1970s until today. Most of those approaches are “model-based”; thus only so-called “effective”
parameters can be obtained and critical distortion in a(f) exists due to “model-mismatching”. In this paper,
we recall the concept of bottom reflective coefficient and provide an explanation on the physical meaning of
“effective parameters”. In order to overcome the model-mismatching problem, we propose to use model-free
reflective parameters P and @ (P(f) and Q(f) for layered bottom). Two new approaches: “WKB+P(f)” and
“NxHHS” are introduced in order to invert the intrinsic a(f).
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®1 1973 3 2004 FEE R A YFRER
Table 1 The results of bottom attenuation inversion during 1973 and 2004

Author, date?® Freq.Range(Hz) Bottom typel!:16 C.A. (n) Type of Exp.*
Ingenito, 19732 400~750 Sand 19 1.75 M
Beebe et al., 19823 100~600 Medium to coarse sand 29 1.76 TL
Zhou, 198527 80~800 Sand-silt-clay 19 1.84 M
Zhou et al. 19878 100~1000 Fine sand and silt 21 1.6 INV
Tatersall and Chizhik, 199211:12 100~8000 Medium sand 24 2.0%* TL
Tappert, 1993,10 50~800 Sand-silt-clay 19 2.0 TL
Carey and Evans, 1998,* 500~1000 Sand-silt-clay 25 1.85 TL
Dediu, Carey, and Siegmann®

Rozenfeld, 200113 T47~604 Sand-silt 23 1.8 TL
Peng et al., 200414 100~500 Very fine sand 21 1.65 TL
Zhou et al., 20047 100~700 Very fine sand 22 1.63 INV
Holmes!7:19 200~1228 Fine sand 22 1.87 TL

C.A.=Critical angle,

The average value is (1.8) o =202

*M=Modal, TL=Transmission loss, INV=Inversion. **Paper actually reports

agreement with Biot theory, which gives n = 2.0 in the 100~1000 Hz range.

2Superscript numbers refer to References and links section.
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in this paper
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