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Design of convolutional code in underwater helmet optical

wireless communication system
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(1. Department of Weaponry Engineering,Naval University of Engineering, Wuhan 430033, China;
2. Military Equipment Repair Depot of Navy 92854 Army Unit, Zhanjiang 524005 , China)

Abstract : In order to improve the reliability of underwater helmet optical wireless communication system,a new (3,1,

1) convolutional code is designed. Underwater optical communication model and its requirement for code are intro-

duced, the bit error rate of uncoded system in underwater AWGN channel is calculated. The methods of encoding and

decoding are presented ;the calculated formula of bit error rate of encoded system is obtained. Both the uncoded system

and the encoded system were simulated in different system parameter, water quality and transmission distance. The

simulation results indicate that the bigger system parameter, the stronger ability of improving system capability by

code ;the bigger attenuation or transmission distance,the lower ability of improving system capability by code.

Key words : underwater optical communication ; convolutional code design; system parameter; attenuation quotiety ;

transmission distance ; bit error rate
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Fig. 1 the sketch map of underwater optical communication system
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Fig.2 the sketch map of encoder
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Tab.1 the variety in the work state of encoder
bl 1 0 1 1 0 0
b2 0 1 0 1 1 0
clc2c3 101 011 101 110 011 000

He 1 Al 0L, 24 %5 Ak 101100 B, % i 4 101
011 101 110 011 000, JF:Hr,000,011,101 1 110 &
VT4 ,001,010,100 A1 111 j228 HAS 4, A4
] fe/)y Hamming BH 254 2, GeAs il 1 4565
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Tab.2 the relationship between shift register state
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Fig.3 the state picture of (3,1,1) convolutional code
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Fig.4  the reseau picture of (3,1,1) convolutional code
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Tab.3 the first compute results of Viterbi
decoded arithmetic
F5 it YRS | Hamming BEES | SRAES?
1 000 000 000 4 &
2 010 101 011 2 P
3 001 000 101 2 &
4 011 101 110 2 =
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“1017 o BB T B P 2R SR AR I — 5 7
4 ZRAlRE AR, 20T S E AT S Oy 51 9 Ham-
ming FE, T4 RN T 4
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Tab.4 the second compute results of Viterbi
decoded arithmetic
FS | i ikl T PR | SR

IR | RB | PR

1 010 +0 2 00 2 4 =

2 011 +0 2 10 2 4 =

3 010 +1 2 01 0 2 2=

4 | o1 +1 2 1 2 4 a5

FAH AR E PHRNOY I s 3 A,

e R G 4 Z& B8R Hamming BF 85 /MO BE 12,
XF L B A T R P 8 o SRR B SR AT B
B EAE 5 s B H A4 R Hamming B #
I/ AR 0101100, X6f B 14 7 510 0 BV A 3 k2%
%1 101 011 101 110 011 000,
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Fig.5 the reseau picture of survive path when send 101100
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Fig. 6 the modified state picture
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Fig.7  bit error rate vs r
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