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Abstract

Underwater sensor network has challenges to be overcome such in long
propagation delay resulting from low speed of sound propagation, severely
limited range-dependent bandwidth, attenuation and time-varying multipath
propagation. All the above distinct features make the performance
degradation by generating ISI{Inter Symbol Interference). Also in case of
underwater sensor network considers the low power transmission hecause of
environmental limitations.

In this thesis, the performances of PSSK(Phase Silence Shift keying)
modulation technique for low-power commu nication in underwater sensor
network were evaluated. PSSK is a kind of PSK(Phase Shift Keying)
schemes, thus it is more bandwidth efficient than the orthogonal
modulations, such as PPM, FSK. In addition, PSSK can achieve power
efficiency because every symbol of PSSK has a silence period like PPM
technique. In the case of M-ary PSSK, one bit determines the silence

position of symbol and (log,M—1)bits determine the phase of the symbol. It

1s improvement of the combination either of PSK and PPM techniques.
Instead of traditional PPM, where some bits determine the position of the
pulse, PSSK uses one bit to determine the absence that is the position of
silence period of the symbol. Because the transmitter of PSSK transmits the
only half energy of a symbol for a symbol period, it can save the transmit
power by 3 dB. And 180° phase shift probability is lower than QPSK
because of this feature will cause back-off gain. It can also save the

transmit power by 1.5 dB. The result of experiment, BER(Bit Error rate) of
QPSK modulation method is 2.29x10"' and BER of PSSK modulation
method is 2.36x107 ",
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Table 2-1. The relationship bhetween avaliable 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
Short 0.1 ~1 20 ~ 50
Very short < 0.1 > 100
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HZE 7] QPSKUH] PSSKe] F o=
Power gain 3dB
Back-off gain 1.5dB
Bandwidth gain -1.25dB
Performance gain 1.5dB
Total gain 4.75dB
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Fig 4-5. Result of PSSK transmission
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TFA17] B&K-8103
HEEE 1 kbps
A %dl o] 100x70 gray scale image (56,000 bit)
Carrier,
Sampling(lin) 2479
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