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Improved DEMON analysis of ship radiated noise based on
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Abstract: The envelope spectrum of ship radiated noise contains characteristic information such as shaft frequency
and blade number, which is of great significance for ship target recognition. In order to improve the demodulation
performance of envelope spectrum of ship radiated noise, an improved DEMON analysis method based on variational
mode decomposition (VMD) and narrow-band envelope correlation is proposed in this paper. Firstly, VMD is used to
replace the traditional band-pass filter to decompose the ship radiated noise signal into several sub-bands. And then, by
Hilbert detection of each sub-band, the average narrow-band envelope correlation coefficient is calculated to measure
the non-uniformity of modulation in frequency-domain. Finally, the envelope spectrum of each sub-band signal is
extracted and weighted according to the average narrow-band envelope correlation coefficient to obtain the envelope
spectrum of broadband noise signal. The measured noise signals radiated by different types and speeds of ships are
processed. The results show that the proposed method can effectively improve the demodulation effect of envelope
spectrum, and is more effective than the traditional method.

Key words: ship radiated noise; variational modal decomposition (VMD); narrow band envelope correlation; Hilbert
transform; demodulation
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140

120

100 E

80

% £ /dB

60

40 |

20

1 1I0 1 62 1 (I)3 104
A /Hz
Pel 2 i i S 7 Ty 4
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Fig.3 Noise power spectrum radiated by the test ship at low speed
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