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Abstract

Abstract

In contemporary ocean exploration, marine environmental monitoring and marine
military activities, underwater acoustic (UWA) communication technology provides
important support for reliable underwater information transmission. The shallow
water acoustic channel is considered as the most difficult wireless communication
channel so far. Therefore, realization of high-speed, reliable acoustic communication
becomes a challenging task.

Characterized as a band-limited time-dispersive fading channel, the shallow water
acoustic channel exhibits the characters of time-varying multipath propagation,
frequency offsets and phase fluctuations. The key technical problem in UWA
communication research is to overcome the multi-path effect in underwater acoustic
channel, especially in shallow-water acoustic channel. The band-width efficient
phase-coherent modulation techniques provide a feasible solution to achieve high data
rates under severely band-limited UWA channels. In the implementation of
phase-coherent modulation system, the adaptive equalization is the most commonly
used technology to mitigate the inter-symbol interference (ISI).

In this thesis, firstly the characteristics of the UWA channel, as well as the typical
equalization algorithms such as least mean square (LMS) algorithm, recursive least
squares (RLS) algorithm, and sigmoid variable step-size least mean square (SVSLMS)
algorithm are introduced. Considering the sensitivity upon step-size parameter which
causes performance degradation in practical applications, parallel filter banks least
mean square (PFB-LMS) algorithm is introduced. In order to alleviate the dependency
on filter tap-length, this thesis presents a novel dual parameter adaptive algorithm
which enables hybrid adjustment of step-size and tap-length based on PFB-LMS
(DPPFB-LMS) manner. The performance of these adaptive algorithms is compared by
simulation and experimental data to investigate the performance of these algorithms
in several factors, such as the constellation, the convergence and the symbol error rate.

Data processing results verify the improvement of the proposed algorithm in terms of
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Abstract

robustness upon step-size and filter tap-length parameter.
Finally, the practical performance of the DPPFB-LMS algorithm is verified on the
TMS320C6713 platform. The results show that adaptive equalizer can overcome ISI

caused by multi-path propagation and improve the performance of communication.

Key Words: Shallow water acoustic channels; Underwater acoustic communication;

Inter-Symbol Interference; Adaptive equalization, DPPFB-LMS algorithm; DSP
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