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ABSTRACT

A great number of papers have been introduced implementation of Viterbi decoding algorithm
for convolution codes. But it is problems that long constraint length codes need many storages
and hardware implementation is complicated. In this paper, we analized the Viterbi algorithm and
represented it with simple matrix operations. We also analized the Hamming neural network
which was a parallelism. The procedure computing the Hamming distance between the received
codes and codewords was applied to lower subnet in the Hamming neural network and selection
of the minimum Hamming distance used MAXNET in the Hamming neural network.
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Fig. 6 Hamming network
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Table 1 Computation process of conventional
Viterbi algorithm

t i,j 1 2 3 4 5 6 7 8910
60,0 2211202 122
2,0 1.1 22 0 1 20
0,1 203160 2 2 3

bm2'1 1 3 2 2 2 1
1,2 213 2 2 2 10
3.2 31 02 2 3 2
1,3 2112 2 0 1
3.3 1 1.2 0 2 1
0.0 245666 8 791
2,0 5 4 6 6 6 91189
0,1 2 2 7 6 4 8 8 9

prn2,1 56 6 6 8 9
1,2 4 3 8 86 8 9 9
3.2 74 48 8 9 9
1,3 4 36 86 6 9
3.3 54 6 6 8 799
0 245 466 6 7
1 2256 46 8 99

sm 2 4 3 446 8 9
3 4 3 4 6 6 6 17
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Table 2 Results of conventional Viterbi decoding

1 2 3 4 5 7 8 9 10
0 0 00 000 0100 01000 010000 0100100 01001000 010010000 0100100000
1 1 01 101 0001 01001 011101 0100001 01001001
2 10 010 0110 01110 010010 0111010 01000010 010010010
3 11 011 011 01111 010011 0111011 01110111
Table 3 Results of Viterbi decoding using Hamming network
t 1 2 3 4 5 6 7 8 9 10
u_jlol 1.0 1.0 2.0 2.0 10 1.0 3.0 2.0 1.0 10
u_j(1) 10 3.0 20 0.0 3.0 1.0 10 0.0 10 10
u 0 1 0 0 1 0 0 0 0
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