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Abstract

In this paper, we propose a new design of turbo
decoder. It contains the simple additional unit which
automatically decides the number of the iteration by
detecting of the reliability value as threshold value.
We investigate the relationship between the
reliability value and the number of the iteration. We
find the optimal threshold value without noticeable
loss in performance. As a results of the simulation,
it reduces the average number of the iteration

compared with the conventional turbo decoder.
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Fig. 1. The performance of turbo codes
corresponding to decoding method and the
number of the iteration
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Fig. 2. Reliability value according to the number
of the iteration (a) AWGN 3 dB (b) AWGN 0 dB
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Fig. 4. Comparison of the performance between
proposed and typical turbo decodes

SNR[dB] | Typical Proposed
Maximum | Average
—
5 18 1 1.00
4 18 1 1.00
- 3 18 1 1.00
2 18 2 1.998
1 18 3 2.326
[: 0 18 18 4882
-1 18 18 17.097
-2 18 18 18.00
-3 18 18 18.00
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Table 1. Comparison of the number of
the iteration between proposed and typical
turbo decoders

VL 22 2 %% A7

B =FdA4 AYY HE 537e Ad A% «



9N A BB F TS E IS8 MHAH W XK $H2%8 H18H 09/6

% AsHoz WEIFE ZASA, ofFA AFe
Mdel gl Fevld WES . =8 Ad
dotg ZFeeln Ay wEIps wadm, &7
g 2Eol 28 & &g AAHA &7 G V€
o dARg "ELRE I godd o] o
ol i Wi @e AN e dYx2It F4
g BB 2I7dM AFEAE di AFY F e
2 ohja, volrt AdHLANE AT e oF
B gyl Ao

23y, AR FEE AY ) we, 188 2T
WEe dobd A4E Aok IMT-20009) dloje F4
9 A Rzz AL HE ¥BE ¥ A5EE A
a7 NaA AN BErle) A &g Eeloh
@rh @A MAP %47 SOVA w4 5 Hz 237)
o AEHY B35 &5e ANL AFED Aok

o

I F 3 (EE References)

[1] C. Berrou, A. Galviex, and P. Thitimajshima,
"Near Shannon limit error—correcting coding and
decoding : Turbo-Codes,” Proc. ICC'93, Geneva,
Switzerland, pp. 1064~1070, May 1993.

[21 L. R. Bahl, J. Cocke, F. Jelinek, and J. Raviv,
"Optimal decoding of linear codes for minimizing
symbol error rate,” IEEE Trans. Inform. Theory,
Vol. 1T-20, pp. 284~287, Mar. 1974.

[3] ]. Hagenauer and P. Hoeher, "A Viterbi
algorithm with soft-decision outputs and its
applications,” IEEE Int. Symp. Inform. Theory,
pp. 131, Jan. 1990.

[4] Perez, L.C., Seghers, J. and Costello, D. ], "A
Distance Spectrum Interpretation of Turbo
Codes”, IEEE Trans. on Inform. Theory, Vol
IT-42, No. 6, pp. 1698~1709, 1996.

[5] Yi-Pin Wang, R. Ramesh, Amer Hassan,
havish Koorapaty, “On MAP Decoding for
Tail-Biting Convolutional Codes,” Proc. of the
1997 IEEE Intl Symp. on Inform. Theory, pp.

225, June 1997.

~76 -



