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Listening feature enhancing algorithm for ship noise
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Abstract: In order to improve ship noise listening training for new sonar men, the listening features of the ship noise are
enhanced, which are closely related to the properties of the targets. The processed signals are applied to listening training
and the operation rate of ship noise samples is increased. The presented listening feature enhancement and its imple-
mentation method included 4 steps that are ship noise decomposition, sub-band analyzing, sub-band weighting and ship
noise reconstruction. Firstly, multi-resolution is introduced to decompose ship noise into several sub-bands and every
sub-band is analyzed through listening and various spectrum analyses. The sub-bands with stable and abundant infor-
mation are selected and enhanced with power spectrum, DEMON (detection of envelope modulation on noise) spec-
trum and listening analysis. By fine turning the weighted coefficient of each sub-band, the ship noise is reconstructed
with multi-resolution and applied to listening training. The comparison between original ship noise and reconstructed
noise is done with listening analysis and spectrum analysis. It illustrates the rationality and application value.
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Fig.1 Listening feature enhancing model for ship noise
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Fig.2 The method of decompostion and reconstruction of ship noion
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Fig.3 Ship noise A and its decomposition
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Fig.4 Ship noise B and its decomposition
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Fig.5 Ship noise C and its decomposition
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Table 1 The weighting coefficients of sub-bands for three ship noise
samples

1 2 3 4 5 6 7 8 9
A 01 071 028 03 1.0 054 0.09 0.04 0.01
B 0.01 0.01 0.78 071 1 03 0.01 0.02 0.01
Cc 011 069 078 1 03 0.13 0.05 0.03 0.02
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Fig.6 Power spectrums and DEMON spectrums of ship A noise and
its reconstruction
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Fig.7 Power spectrums and DEMON spectrums of ship noise B and its
reconstruction
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its reconstruction
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