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Abstract

Feature extraction is an important preliminary work for target recognition and classification. It is
particularly important to extract stable features from channel distortion. Firstly, based on the ba-
sic theory of human hearing, this paper extracts the loudness feature of the ship’s radiation noise.
Secondly based on the ray theory, the multi-path parameters of the channel are obtained by
MATLAB simulation. Finally, the ship’s radiation noise is processed through the multi-channel,
and the loudness feature of different channels is extracted and compared. The results show that
when the ship noise propagates in shallow sea multi-path channel, its loudness characteristic is
larger and more complex when the propagation distance is large. The influence of receiving depth
on the loudness characteristic is much smaller, and the change of sound velocity gradient will also
have a greater impact on the loudness characteristic. It shows that loudness feature is not a stable
and reliable recognition feature, which deserves attention in sonar target recognition.
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Figure 1. Frequency characteristics of system functions with different propagation distances
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Figure 2. Frequency characteristics of system functions with different receiving depths
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Figure 3. Record the loudness of ship noise at different propagation distances
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Figure 4. Record the loudness of ship noise at different reception depths
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Figure 5. Record the loudness of ship noise at different sound velocity gradient
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