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Inverse Estimation of Geoacoustic Parameters in Shallow Water
Using Light Bulb Sound Source
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An inversion method is presented for the determination of the compressional wave speed, compressional wave
attenuation, thickness of the sediment layer and density as a function of depth for a horizontally stratified ocean
bottom, An experiment for estimating those properties was conducted in the shallow water of South Sea in Kores,
In the experiment, a light bulb implosion and the propagating sound were measured using a VLA (vertical line array),
As a method for estimating the geoacoustic properties, a coherent broadband malched field processing combined with
Genetic Algorithm was employed, When a time—dependent signal is very short, the Fourier transform results are not
accurate, since the frequency components are not locatable in time and the windowed Fourler transform is limited
by the length of the window, However, it is possible to do this using the wavelet transform, a transform that yields
a time—frequency representation of a signal, In Lhis study, this transform is used to identify and extract the acoustic
components from multipath time series, The inversion is formulated as an optimization problem, which maximizes
the cost function defined as a normalized correlation between the measured and modeled signals in the wavelet
transform coefficient vector, The experiments and procedures for deploying the light bulbs and the coherent broadband
inversion method are described, and the estimated geoacoustic profile in the vicinity of the VLA site is presented,
Keywords: Geoacoutic inversion, Coherent broadband matched field processing, Wavelet transform, Implosive signal,
Genetic algorithm
ASK subject classification: Underwater acoustics (5,5)
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veryfine 1 900 | 112 | 1680 | 100
Fine sand 1,950 1.15 1,725 080
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