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Abstract

In this paper, we propose novel feature extraction algorithm for classification of seabed sediment. In previous
researches, acoustic reflection coefficient has been used to classify seabed sediments, which is constant in terms of
frequency. However, attenuation of seabed sediment is a function of frequency and is highly influenced by sediment types
in general. Hence, we developed a feature vector by using attenuation variation with respect to frequency. The attenuation
variation is obtained by using reflected signal from the second sediment layer, which is generated by broadband chirp.
The proposed feature vector has advantage in number of dimensions to classify the seabed sediment over the classical
scalar feature (reflection coefficient). To compare the proposed feature with the classical scalar feature, dimension of
proposed feature vector is reduced by using linear discriminant analysis (LDA). Synthesised acoustic amplitudes reflected
by seabed sediments are generated by using Biot model and the performance of proposed feature is evaluated by using
Fisher scoring and classification accuracy computed by maximum likelihood decision (MLD). As a result, the proposed
feature shows higher discrimination performance and more robustness against measurement errors than that of classical
feature.

Keywords : Feature extraction, Attenuation coefficient, seabed sediment classification, LDA
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Input parameter Parameter value
[Units] or relationship

Porosity 5

n,, [Fractionall 025 - 08

Fluid density

. 1023

[Kg/m?*]

Fluid bulk modulus

K [Pd] 2.395 % 10°

Grain density

. 2690
p, [Kg/m’]
Grain bulk modulus
(Pa) 3.2>10"
Absolute viscosity
g/ m —s] 0.001

Permeability d*n’ 1

k [m?] T 180(1-n)® V10

Pore size ~d n 1

a [m] “= 3 (1—n) 1.8

Tortuosity {1’35 D=4

§=9—03+041250 4 < g <8

s 3.0 ,Z =8

Frame shear modulus s 1o

" [Pa] 1, =1.835X10% Ta(Z)

shear log decrement P

5, 5,(z,) =6,(2)) f

Frame bulk modulus 24, (1+¢)

K, [P 3120

Bulk log decrement Z
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