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Software Method of Implement Convolutional Code and Its Viterbi Decoding Algorithm

Xu Chaoying, Yang Guoan, Shi Yongguang, Zheng Nanning
(School of Bectronics and Information Engineering, Xi' an Jiaotong Universty , Xi'an 710049, China)

Abgtract : A ftware implementation of a channe coding technology usng visud C+ + 6.0 ispresented, which ralizes the functions
of convolutiona coding and Viterbi decoding. This software has the advantages of a smple decoding algorithm, and a larger coding
gan and provides a better error correcting performance, which belongs to a forward error correction coding technology. The experi-
menta results show that the bit error rate of the woftdecison Viterbi decoder islower than that of harddecison with alarger gain of
2 dB. The bigger the congtraint length, the lower the bit error rate and the better the decoding performance becomes. When the code
rate and constraint length remain constant , the peed hard-decison agorithm is higher than that of oft-decison. At current sage,
the scheme proposed here has been used in the highrprecison network color laser printer and wins favourable comments from the

users.

Keywor ds: convotional code; Viterbi decoding algorithm; hardware judging; sof tware judging

20 60 ,
, VLSI
[1.2]
B(B
12002 04 29 : (1976 ),

(60024301) .

) , N
(N 2=B) : N-B
, m
(K,B,N) , K=m+1
(Constraint Length) , m (Memory
Length) ; R =B/ N (CodeRate) . ,
(31 ’
4 (Ad

ditive White Gaussan Noise, AWGN)



152

37

1
2
1 : R=B/N=12,
m=2, K=m+1=3,
111, 101, R=12 K=
3 .
010111001010001,.
; 0,
0 : 0. ,
0,
00,. 2 , 1.
; 0,
) 0,
2 100, , 1, 2
10,, 1. ,
11,. 3 , 0,
1, 0. , 2
010, 1; 2
00,, 0, 10,.
0011100001100111111000101100 11,.
, (K,B,N) , B
K * N
; 15 ,
1 3 ,
m=2 , m=2
, 0.
“ " . , 00 11 10
0001100111111000101100 11 10 11,.
“ ” , m *B
: 0.
(State Machine) .
B=1 |, m=2
: 2MB =4
21, 20’
0 1 0,

1, 10;.

2 , ,
(3,1,2)
2(K—l) *B:2m*B ZB ’2m*B ,
28
1
=0 =1
00 00 10
01 00 10
10 01 11
11 01 11
2
=0 =1
00 00 11
01 11 00
10 10 01
11 01 10
2
(6]
; 6 .
(1) next-state[ 2™ "®1[2°], 1
2!TI*B:2(K- 1) *B
. ZB
(2) output[2™ "B][2°], 2
(3)input[2™ "B1[2™ "B, 3
(4) accum-err-metric[2™ "B 1[ 2], 4
: 2,
(5) state-history[2™ "®][ K *5+ 1],
, K *5
+1, ,



153

* 5 4 Ey+Ng '7dB
(6) state-sequence[ K *5+17, 6 13_0 30 S0 -
, ™ B
i 5o
1072
3
10—‘-
00,=0 01,=1 10,=2 11,=3
00, 0 X 1 X 107
10, =2 X 0 X 1 X
11,=3 X 0 X 1 E,-N;'/dB
1.0 3.0 5.0 7.0
100 T T
LIS 383
’ = 0 .\\::\Kfm
£33
23]
1074 \\
CPU Pentium - 1 GHz, 128 MB , U
i i i + + 6.
Microft Win2000 Pro, Visua C 6. 0. ) (5.1.3
E, Ny '/dB
1 , BER , En/ Ng 1.0 3.0 5.0 7.0
100 ] T gl
’ 0 EH R
' 2B . o5
1074
K , o
2 K =@
1074
R K 1
1078
1
4
t 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
00, 2 3 3 3 3 4 1 3 4 3 3 2 2 4 5 2
01, 3 1 2 2 3 1 4 4 1 4 2 3 4 4 2
10, 2 0 2 1 3 3 4 3 1 4 1 4 3 3 2
11, 3 1 2 1 1 3 4 4 3 4 2 3 4 4
5
t 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
00, 0 0 0 1 0 1 1 0 1 0 O 1 0 1 0O 0 © 1
0L, 0 0 2 2 3 3 2 3 3 2 2 3 2 3 2 2 2 0
10, 0 0 0 0 1 1 1 0 1 0 O 1 1 0 1 0 O 0
11, 0 0 2 2 3 2 3 2 3 2 2 3 2 3 2 2 0 0
6
t 0 1 2 3 6 7 8 9 10 11 12 13 14 15 16 17
0 0 2 1 2 3 3 1 0 2 1 2 1 0 0 2 1 0




154 37
E},'No_]/dB ’
1.0 3.0 5.0 7.0
100 T T —
&:K=3
®:K=5 y B N ]
o 1077
m 1
[=e]
1074 ’
10—5‘ y K ’ K il
(@ R=12 ,
Ey,Ny'/dB
1.0 3.0 5.0 7.0
0 T T M )
10 ©K=3
N K=35
1072 A K =7
ﬁ & K=9
a
107 [1] Rhee M Y. Errorcorrecting coding theory [M]. New
! York: McGraw Hill Publishing Company , 1989.
IO"EL [2] Michdon A M, Levesque A H. Error-control techniques
) R=V3 for digitd communication [M]. New York: John Wiley
2 K & Sns Inc,1985.
- [3] . [M].
,1989.
R K /s /s /s [4] - [M].
/2 3 0.09 0.74 0.52 ,1989.
5 0.16 2.34 1.59 [5] [M].
7 0.19 8.53 5.69 1986.
9 0.2 33.55 22.02 [6] Heming C. A tutoria on cnvolutiond coding with Viterti
3 3 0.14 0.94 0.61 S _
5 0.22 3.00 1.91 decoding, gpectrum goplications [R/OL]. http:  pwl. net-
7 0.28 11.08 6.88 om/  chip.f/ Viterbi. html , 2001 01  31.
9 0. 36 43.23 26. 52
2/3 3 0.14 2.77 1. 66 ( )
5 0.22 41.70 24.59
4
, 2000
0.151 268 ,2001 0.198 339 ,2002 0.283 427



