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Simulation of reverberation sequence in shallow-water based on
normal-mode theory

YAO Wan-jun, CAI Zhi-ming
(Electronics Engineering College, Naval University of Engineering, Wuhan 430033, China)

Abstract: A method of simulating time sequence of reverberation is presented based on the normal modes theory and
the Point-scattering approach. The brief theoretical deduction, realization of the simulation method is given. Then some
characters of the reverberation sequence, such as the distribution of probability density of transient amplitude and
envelop, the time correlation, are tested. The comparison of the test with the theoretical analysis shows the validity of
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this method for the simulation of low frequency reverberation time sequence in shallow-water.
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Fig.1 Reverberation sequences for CW and LFM signal

| — 1
0.9 bt ! oo
o 07 Lot
Z 06 0.6 1
§a5 o5t
o 0.4 104
0.3 o3l
0.2 L ool
0.1 ot}

0100 150 200 250 300 (100 150200 250 300
B /Hz B /Hz
Bl 2 LFM {55 Konh R e 51 4tk
Fig.2 Frequency spectrums for LFM signal and its reverberation
sequence
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Fig.3 Probability density of reverberation instantaneous value
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Fig.4 Probability density of reverberation envelope
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