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The research on anti-multipath-interference underwater
acoustic positioning for dam inspection ROVs

Qiao Gang, Li Zhuang, Sun Zongxin
(National Laboratory of Underwater Acoustic Technology, Harbin Engineering University, Harbin 150001 )
Abstract

To overcome the multipath interference with underwater acoustic positioning for dam inspection ROVs caused
by the water surface and the dam body, an anti-multipath-interference underwater acoustic positioning scheme using
the time-reversal mirror (TRM) technology is proposed. When using the scheme, the time reversal takes advantage
of rich scattering environments to achieve signal focusing, which enables the use of simple receiver structures with-
out sacrificing performance. A single element virtual time reversal is applied to beacon mode, which achieves the
time reversal by channel estimation in computer instead of ocean channel. A single element active time reversal is
applied to transponder mode, which takes advantage of the heterogeneity of the medium to match the acoustic chan-
nel automatically without any transcendental knowledge. The results of computer simulations and lake trials show
that using the time reversal focusing the channel multi-path characteristics can improve the precision of underwater
vehicle positioning and navigation.

Key words: dam inspection, remote-operated vehicle (ROV), time reversal, underwater acoustic positio-
ning, transponder, multipath interference
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