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Abstract

A communication system with low power consumption is required in
underwater sensor network because of environmental limitations. For the
low—-power system, it is necessary to reduce the transmit power, and to
optimize the sparse coefficients of equalizer, or the tap length.

In this thesis, the method that reduce a computation time by
optimizing computation process 1s proposed to realize low-power
underwater acoustic communication system. At first, dependency of
decision delay on tap length of linear equalizer was investigated using
simulation. According to the result, increasing the tap length resulted in
an improvement of MSE performance within a limited range even though
tap made system became complicated. Moreover, excessive tap length
induced over—estimation effect, thus it make error increase, and system

showed the best performance when decision delay of signal sequence

- vii -



had appropriate value.

In addition to decide optimal tap length with decision delay, we
extracted the MSE-decision delay graph. From the graph, we obtained
variance value of the MSE-decision delay, and estimated the optimum
decision delay range from the variance value. Also, using the extracted
optimal parameters, we performed a simulation. In this simulation, we
considered two cases of depth of receiver, 130 and 170m. According to
the result, the simulation employing optimal tap length, which is only
40% of maximum tap length, showed a satisfactory performance

comparable to simulation employing maximum tap length.
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Table 2-1. The relationship between available channel bandwidth and

transmission distance on underwater acoustic communication

Range [km] Bandwidth [kHz]
Very Long 1000 <1
Long 10 ~ 1000 2~5
Medium 1~ 10 =~ 10
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Fig 2-2. Multipath of sound signal in underwater
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