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Fig. 5 Receiving waveform simulation results of different angles outgoing sound ray
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Broadband waveform prediction based on BELLHOP model

XIE Jun, DA Liang-long, TANG Shuai, FAN Pei-gin
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Abstract: To solve the problem of broadband signal waveform prediction under underwater acoustic transmission
channel for signal-level sonar simulation system, through the analysis of the basic principle of ray model, and de-
duced broadband underwater acoustic channel response function based on ray model. In the pekeris environment
conditions, waveform prediction results were analyzed and compared which on the basis of time-domain BELLHOP
broadband ray model and frequency-domain BDRM broadband normal mode model. The results showed that un-
derwater acoustic channel had typical time-domain digital filter characteristics, its essence was the pulse signals
were delayed, weighted andsummarized, this led to the system frequency domain amplitude response function ap-
peared “comb filter” shape. Under certain conditions, ray model and normal mode model had the same accuracy.
Compared with normal mode model, the ray model was more efficient, because just one calculation was needed for
all the eigenrays amplitude and delay. Using ray model can conveniently choose a particular grazing angle eigen-

rays.
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