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A Combined Filter for Synchronous Detection in Underwater
Acoustic Mobile Communication System

. 1 . 1 . 1 .1 . 1,2
WANG Ling , SHEN Xiaohong , ZHANG Zhichen , HUA Fei' , WANG Haiyan
(I.School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China; j

2.School of Electronic Information and Artificial Intelligence, Shaanxi University of Science and Technology, Xi’an 710021, China

Abstract; A scale-stretching combined filter is proposed for underwater acoustic mobile communication receivers.
The combined filter consists of the sum of signals with different time stretching and shifting. Based on the matched
filtering theory, Doppler stretching scales, time shift, and the order of each component of the combined filter are
derived. The method proposed in this paper improves the matching degree of the filter with wideband Doppler echo
signals with different moving speeds. Simulation results show that the combined filter proposed in this paper can im-
prove the detection probability and synchronization time estimation accuracy of wideband Doppler echo. In addition,
the combined filter proposed in this paper has the same calculation amount as the matched filter. This feature makes
this filter suitable for the synchronous detection of underwater acoustic mobile communication with real-time opera-

tion and low power consumption requirements.
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