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A study of underwater acoustic communication based on the joint
processing of passive time reversal and adaptive equalization

GONG Gai-yun"’, YAO Wen-bin’, PAN Xiang'
(1. Institute of Applied Mathematics and Engineering Calcuation, Hangzhou Dianzi University, Hangzhou 310018, China,
2. Department of Information Science and Electronic Engineering, Zhejiang University, Hangzhou 310027, China;
3. Logistic Technology School, Zhejiang Technology Institute of Economy, Hangzhou 310018, China)

Abstract: Passive time reversal processing only needs one-way propagation so that it can be implemented more easily.
While its spatial focusing can mitigates channel fading and its temporal focusing reduces intersymbol interference(ISI),
there always is some residual ISI depending on the complexity of the channel. Therefore a decision feedback equalizer
based on recursive least squares algorithm is used to reduce the residual ISI after passive time reversal processing. The
complex experimental waveguide results show that (1) the number of error symbols can be reduced to zero by this joint
processing while it’s impossible for the passive time reversal processing; (2) the number of taps of adaptive equalization
after passive time reversal processing is reduced largely so that the complexity of computation is also reduced. This
demonstrates that this joint processing of passive time reversal and adaptive equalization is not only reliable but also

effective in phase coherent underwater communication.
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