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Convolutional code design avoiding malignant codes in underwater
optical communication systems
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Abstract; In order to prevent laser sending a long “0” or “1” signal list, avoid communication system making infinite bit
errors in underwater wireless optical communication systems, a new convolution encoding scheme was adopted. The encoding
method was designed and Viterbi decoding theory was analyzed. The simulative demonstration of bit error rate performance was
carried out. The field programmable gate array( FPGA) design of encoder was implemented with VHDL language. The bit error
rates of encoded and uncoded system, the signal noise ratio demanded to attain the same bit error rate was received. The result
show that this code can reduce the bit error rate of the system, improve communication reliability, and reduce the need of the
signal noise ratio in underwater wireless optical communication systems.
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Table 1 The variety in the work state of an encoder

b, 1 1 1 0 0 0
b, 0 1 1 1 0 0
16565 101 1o 110 010 001 001
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Table 2 The relationship between shift register state and input-output codes

last state b, input b, output ¢; ;¢4 next slate b,
0 001 0
0
1 101 1
| 0 010 0
1 110 1
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Table 3  The first compare results ol Viterhi decoded arithmetic

serial number  path  corresponding list  Hamming distance
1 000
2 010
3 001

2

2
4 011 1
52 ARG ERAWUT IR G4k 3 (21107
BRI T MR I — %5 XA 4 &l fE
&L E e S #0F 51 # Hamming BE R, H5A
ZRIITRS P,

Table 4 The second compute results of Viterbi decoded arithmetic

survive?
001001 3 no

101010
001101
101110

yes
no

yes

serial last survive new new total .
survive?
number path distance  path distance distance
1 010 +0 2 00 3 5 no
2 011 +0 1 10 1 2 yes
3 010 +1 2 01 2 4 no
4 011 +1 1 11 0 1 yes
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Fig.5 Symbol of encoder compiled by VHDL
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Fig. 6 Modified state picture
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Fig.7 Bit error rate of uncoded and encoded system when different SNR
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