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ABSTRACT : Underwater acoustic communication has multipath error because o reflection by sea-level and sea-bottom The
multipath of underwater channel causes signal distortion and error floor. In this paper, we consider the use of various channel coding
schemes such as RS code, convolutional code, cross-layer code and LDPC code in order to compensate the multipath effect in
underwater channel. As shown in simulation results, characteristic of multipath error is similar to that o random error, so
interleaver has little effect for error correcting. For correcting of error floor by multipath error, it is necessary strong channel codes
like LDPC code that is similar to Shannon’s limit. And the performance of concatenated codes including RS codes has better

performance than using singular channel codes.
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Fig. 1 Encoder structure of turbo code

Fig. 2 Decoder structure of turbo code
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Table 1. Simulation parameter

Modulation BPSK
fs[Hz} S50k
fc[Hz] 20k

tolE %% E(Dr)[bps] 100~600

Channel u(t) distance : lkm

multi-path : 3path

k(7 &7)=7, R=1/2,
Convolutional
G(x)=(133,171)8
N=255, t=8,16,32,
RS(N,K,t)
Channel K=N-2*t
code Turbo 4state, Iteration=>5
LDPC N=16200, Iteration=50
Concatenated RS+INT+Convolutional
Upper layer RS+VINT
Cross layer RS+VINT+LDPC
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Fig. 5 Performance of Uncoded BPSK by underwater
channel
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Fig. 6 Performance of (2,1,7) convolutional code by
underwater channel
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Fig. 7 Performance of 4-state Turbo code by underwater
channel
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Fig. 8 Performance of LDPC code(N=16200) by underwater
channel
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Fig. 9 Distortion of receive signals by multipath
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Fig. 10 Performance of RS code by underwater channel
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Fig. 11 Performance of upper layer by underwater channel
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Fig. 12. Comparison of performance based on error
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Fig. 13 Performance of concatenation code by underwater
channel
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Fig. 14 Performance of cross layer coding by underwater
channel

- 107 -



TE B AdAX eFHA4E

llolt
oX,
olf
M
2

Fig. 145 % AA'dolA cross layer 249 A& o}
Btk 45& AWEDA Fig. 89 LDPC #39 A5
Fig. 109] RS(255,191,32) #3529 A4%< A F&Z, LD
35 & %3 BERS 10°~10°22 #H3A I8 RS B3
BH UeA ef78 FYA HE e ¢ 5 Ak

8

BER Performance by Underwater, D"=6mbps

............................

§ == =Uncoded

4~ Convolution

+§ ~~4— Turbo

| ——DPC

j ~—e— Concatenated

] B t=324INT

'}~ Craoss layer

[} 5 10 15 2 25
EsNo(dB)

Fig. 15 Performance based on various channel coding
by underwater channel
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