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Abstract

Ocean is the valuable treasure of sustainable development of human society, and
is the last living space of human beings in 21st century, and underwater
communication technology has a close contract with national defence, ocean
exploitation, environment monitoring, marine fish culture and so on. Because the
acoustic wave is most effective for underwater communication, underwater acoustic
communication becomes the most effective method in underwater wireless
communication, even sometimes the only way.

Underwater acoustic (UWA) channel is one of the most complicated channels in
wireless communication due to its time-space-frequency-variation and a number of
negative characteristics such as the narrow frequency band, high ambient noise,
multi-path distortion and transmitting delay. It brings a great challenge to the
underwater acoustic communication (UAC). In this instance, we can introduce the
Error Correcting Code (ECC) to improve the validity and reliability of underwater
acoustic communication. Convolutional code is ingeniously combined with
interleaver in Turbo code according to the idea of random coding. Meanwhile, as a
result of the use of soft decision iteration decoding to approach MAP decoding, the
excellent performance that close to the Shannon’s limit under low SNR makes it a hot
topic of the information theory and code theory. It is really a beneficial attempt to
introduce Turbo code to the abominable UWA channel, with the expectation to
improve the situation of UAC.

This thesis briefly introduced the development of domestic and abroad research
on UAC, analyzed the physical character of UWA channel, expatiated the basic
encoding and decoding theory of Turbo code, deduced the MAP and SOVA arithmetic,
built a shallow water acoustic channel model based on the BELLHOP model and used
MATLAB to give out a performance simulation of Turbo code working in UAC
systems. In simulation part, it firstly compared the infections to the Turbo code
performance in shallow water acoustic channel caused by different parameter, such as

component code, encoding rate, interleaver length, decoding arithmetic, iteration
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Abstract

times, etc. and secondly compared the performances of Turbo code in UAC system
working in three different sound velocity gradients in shallow water: constant,
positive and negative. Then it analyzed different impacts on system performance that
caused by different parameter, such as carrier wave frequency, sound source depth,
receiver depth, receiving distance, etc. working in these three gradients. Modulation
and equalization were also introduced in to consider the performance gain that the
UAC system may be obtained. The result of simulation shows good performance of
Turbo code in underwater acoustic channel, which can meet with the need of shallow
water acoustic communication. Summary and prospect were provided at the end of
this thesis.

The innovation of this thesis lies in its systematically realized simulation of
performance that Turbo code working in UWA channel, and the consideration of
impacts on system performance caused by different parameters. Then it gave out a
detailed analysis and summarize to the simulation result. So it can be consulted for the

possibility and practical application of Turbo code working in UAC systems.

Key words: Turbo code, under water acoustic (UWA) channel, bit error rate.
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