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Effect on Underwater Communication Performance by Underwater Fading

Variation Characteristic

Sanghyun Park

Department of Information and Communications Engineering, Graduate School,

Pukyong National University

Abstract

Underwater acoustic communication systems using acoustic wave 1S
required modulation methods to enable high speed information transmission
and to overcome environment of time-space variation. In the real sea,
Doppler spread .by surface fluctuation, multipath and- movement of a
transmitter-receiver by surface and bottom of the sea “are affect on
communication performance, In the real sea.

In this study, underwater acoustic communication performance are
evaluated modulation methods, BFSK(Binary Frequency Shift Keying),
BPSK(Binary' Phase. Shift Keying), and QPSK(Quadrature /' Phase Shift
Keying) according to- fading variation by Doppler spread. In the
experiment, fading. characteristic of channel .s. analysed by using
AWGN(Additive White Gaussian Noise) for dynamic and static statement of
a receiver. The performance of three modulation methods is evaluated to
dynamic and static statement of a receiver. And strong method for fading
variation by a moving receiver is evaluated through the experiment.

As a result, QPSK method is confirmed very excellent for high-speed
and lower error rate compared with other methods in underwater static
channel. Also, performance is improved when FSK method is applied to

system than PSK method in the dynamic channel.
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0.7 m

Transmitter and
Receiver depth

0.35 m and 0.15 m
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Modulation

BFSK, BPSK, QPSK

BESK Carrier Frequency

Mark : 19 kHz , Space : 20 kHz

BPSK Carrier Frequency 20 kHz
QPSK Carrier Frequency 20 kHz
transmission rate (bps) 200

Transmitter and
receiver range

02— 07m 07— 02m

Transmitter and
receiver depth

0.35 m and 0.15 m

Data

Image size(50 x 50)pixel 8 bit
total bit : 20,000 bit

Speed (cny/s)

0.7 IR0 8, 1.6~1.9, 2.2, 2.5, 2.8

System

LabVIEW

Water Tank

2Zmx15mx1lm

E 6. A AdEg dAd 9S54
transmitter ‘and .
) delay coherence transmission
receiver '
spread(ms) bandwidth(Hz) rate (bps)
range(m)
0.5 2.4 83 167
0.6 2.2 90 181
0.7 1.8 111 222
0.8 1.1 181 363
0.9 1.2 166 333
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