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Abstract

Abstract

Underwater sound communication has attracted much attention of maritime
countries, because it concerns various important aspects, such as national defense
hydroacoustics, the development and civilian use of oceans. China is a maritime
power with abundant ocean resources. As the exploitation and utilization of oceans
develop, there will be more researches on underwater sound communication.

Both radio wave and light wave weaken quickly underwater, so underwater
communication can only be possible by using sound waves. However, underwater
acoustic channel is a complicated time-, space- and frequency-varying multipath. In
addition, its features, such as strong noise, narrow bandwidth, low carrier frequency,
great fluctuation and long transmission delay, pose great difficulties for underwater
acoustic communication. Strong multipath effect and drastic fluctuations are the main
reasons for the poor conditions of the underwater acoustic communication, because
they can weaken the signal amplitude and cause strong inter-symbol interference. The
thesis is based on DSP and makes tentative exploration on the detection of weak
underwater acoustic signals with the help of correlation technique.

The thesis contains seven parts. The first part briefly introduces the importance
of the present study and the cuirent situation of underwater acoustic communication
both at home and abroad. The second part discusses the physical features of the
shallow water acoustic channels which is relevant to underwater acoustic
communication. The third part introduces the research on the detection technology of
weak signals both at home and abroad, and also investigates and summarizes some
frequently used arithmetic of weak signal detection. The fourth part focuses on the
application of correlation technique to weak signal detection. The fifth part uses
LabVIEW software to do multi-layer autocorrelation simulation experiment. The sixth
part introduces DSP system. The last part introduces the technical parameters and
implementation methods of main component of the system and gives the maritime

experiment results of Xiamen port.
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