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Identification and time—frequency analysis of direct components from
the underwater explosion in the shallow water
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Abstract: For obtaining direct sound component effectively to analyze real characteristics of the
underwater explosion source, a marking algorithm is proposed, which utilizes the local correlation peak to
identify the direct sound. The evaluation function for the algorithm result is established. Based on
underwater explosion experiments in the shallow water, the reasonability of this algorithm is initially
verified by comparing with results through the ray theory, and further the frequency spectrum analysis is
performed on the optimal direct sound interval(width about 1.8 ms) acquired by this algorithm through
Hilbert—Huang Transform(HHT). The results indicate that: the sequence of the direct sound pressure level
has a high autocorrelation and the corresponding relative array feature can keep stable approximately in
the short range; this algorithm can bring good local correlation peaks and identify the direct sound
components clearly, especially in the very short propagation range, with the correlation peaks even over
0.9; the main frequency band of the used explosion source is stable around 0-10 kHz, with the peak
frequency of 1 kHz approximately, but when the propagation range is relatively longer, the corresponding
spectrum profile will be influenced by the sound speed distribution significantly.
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Transform; frequency spectrum
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Fig.1 Typical profile of underwater explosion sound signal(reference pressure P;:1 uPa)
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Fig.2 Experiments for measuring sounds by underwater explosion in the Fuxian Lake testing field
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Table]l Measuring conditions in 4 experiments

No.  hydrophone type  sensitivity/dB  gain/dB  fi/kHz D d/m dJ/m

1 BK8106 -172+3 0 384.0 49 40 40
2 BK8106 -172+3 0 384.0 903 40 40
3 BZS10-01 -207.8+3 0 192.0 49 100 70
4 BZS10-02 -207+3 12 204.8 836 100 80
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Fig.3 Experimental result of the sound pressure level(e=1%)
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Fig.4 Sound ray groups under different propagation conditions
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Fig.7 Marking results of the direct sound components
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Fig.8 Logarithmic marginal spectra of the direct sound components
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