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Shape Parameter Estimation of the K Distribution in Acoustic
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Abstract:
The sonar system is one of the tools for detecting moving marine vessels such as high speed crafts. In marine

vessels detection, due to the high speed of movement, the received signal is combined with ambient noise
and affected by multi path, therefore it is necessary for the system to know the environmental parameters.
The underwater environment is a complex environment that is affected by various physical factors and due
to the non-stationary and nonlinear nature of the phenomena, it is very difficult or impossible to study all the
parameters affecting the sound wave. But for the analysis of acoustic phenomena, such as how the wave
propagates, how the signal attenuates in dealing with different surfaces and channel modeling, according to
theories of physics and mathematics, different statistical analyzes were presented. One of these models is the
K probability distribution model, which is used to study the underwater acoustic reverberation. In this paper,
a scenario of underwater channel reverberation are simulated and a resonant signal with k distribution are
generated. Then, based on the fitting of the curve of its cumulative distribution function, the k distribution
parameter is estimated using the optimization algorithm. The proposed method is compared with the some
methods such as maximum likelihood method, the method of moment and the zlogz method, which the
results of the analysis show the superiority of the proposed method over other methods.

Keyword: Acoustic reverberation, probability density function, statistical k distribution, parameter
estimation, optimization algorithm
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