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We introduce a statistical scheme to classify seabed from acoustic profiling data acquired using Chirp
sonar system. The classification is based on grouping of signal traces by similarity index, which is
computed using the K-L (Karhunen-Loéve) transform of the Chirp profiling data. The similarity index
represents the degree of coherence of bottom-reflected signals in consecutive traces, hence indicating the
acoustic roughness of the seabed. The results of this study show that similarity index is a function of
homogeneity, grain size of sediments and bottom hardness. The similarity index ranges from 0 to 1 for
various types of scabed material. It increases in accordance with the homogeneity and softness of bottom
sediments, whereas it is inversely proportional to the grain size of sediments. As a real data example, we
classified the seabed off Cheju Island, Korea based on the similarity index and compared the result with
side-scan sonar data and sediment samples. The comparison shows that the classification of seabed by
the similarity index is in good agreement with the real sedimentary facies and can delineate acoustic
response of the seabed in more detail. Therefore, this study presents an effective method for geoacoustic
modeling to classify the seafloor directly from acoustic data.
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Fig. 1. A schematic configuration of Chirp sonar system (model:
DataSonics CAP6000W).
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Fig. 2. Linear FM Chirp signal in (a) time domain, and (b)

frequency domain. (c¢) Return signal obtained offshore Cheju
Island. (d) Matched filtered return signal shown in the
rectangle in (c). (¢) Envelope of matched filtered signal in (d).
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Fig. 3. Ten consecutive return signal traces from (1) rocky, (2} sandy, and (3) muddy bottoms (a) before and (b) after time alignment. (c)
The reflected signal component after K-L transform. (d) The scattered signal and noise component after K-L transform. (e) The
plots of relative singular values in decreasing order and the computed similarity index.
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Table 1. The result of bottom sediment analysis (S=grab sample, Line Distance
D=diving sample) (=41, 1995)
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Fig. 6. The computed similarity index along the survey lines.
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