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Abstract

This paper introduces the theory of ray acoustics, analyzes the underwater acoustic channel mod-
el from the theoretical perspective, realizes the BELLHOP model with Matlab script programming,
completes the underwater acoustic channel modeling, simulates the noise and multipath interfe-
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rence generated by the real ocean environment to acoustic signals, in order to obtain underwater
acoustic signals under the complex environmental background. The RTL code is written by FPGA,
and the LMS adaptive filter is implemented by hardware. Finally, the effect of the designed filter
on underwater acoustic channel equalization is verified on the Modelsim simulation platform. The
results show that the LMS adaptive filter can better eliminate the influence caused by noise and
multipath interference in the signal, which provides a simple solution to the channel equalization
problem in underwater acoustic communication engineering.
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Figure 1. Overall structure of BELLHOP
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Figure 2. Channel response
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Figure 5. LMS adaptive filter structure diagram
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Figure 6. Implementation structure of LMS adaptive filter
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Figure 7. RTL schematic diagram of LMS adaptive filter
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Table 1. Hardware resources consumed by LMS adaptive filter based on FPGA
= 1. FPGA LI LMS BIE R 25 HFE R 1 &R

Resource Estimation Auvailable Utilization %
LUT 398 3750 10.61
LUTRAM 16 2400 0.67
FF 468 7500 6.24
10 66 100 66.00
BUFG 1 16 6.25
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Figure 8. Signal contrast diagram
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Figure 9. Amplitude-frequency characteristic curve of received signal
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Figure 10. Signal amplitude-frequency characteristic curve after filtering
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