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Shortened RS code recognition based on Galois Field Fourier Transform
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Abstract: In order to recognize the shortened Reed-Solomon(RS) code, a recognition method based on
the Galois domain Fourier transform of arbitrary length is proposed. Firstly, the limited length of the
Galois Field Fourier Transform(GFFT) is extended to any length, then the GFFT spectrum of the shortened
RS code is calculated for different orders, primitive polynomial and code length, and the spectral cumulant
is calculated; then the decision threshold value is determined according to the probability distribution of
the spectral cumulant, and the decision is made so as to realize the identification of the coding parameters
of the shortened RS code. The simulation results show that when the order is no more than 8 and the bit
error rate is no more than 0.001, the correct recognition rate is no less than 99%.
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Tablel Maximal bit error rate of different code lengths for shortened RS code from (31,29)RS when a=3 and M=50

code length n, bit error rate t code length n, bit error rate © code length n, bit error rate t code length n, bit error rate 7
3 0.041 8 11 0.011 6 19 0.006 7 27 0.004 7
4 0.0315 12 0.0106 20 0.006 4 28 0.004 6
5 0.0253 13 0.009 8 21 0.006 1 29 0.004 4
6 0.021 1 14 0.009 1 22 0.005 8 30 0.004 3
7 0.018 1 15 0.008 5 23 0.005 6 31 0.004 1
8 0.0159 16 0.008 0 24 0.005 3
9 0.014 1 17 0.007 5 25 0.005 1
10 0.0127 18 0.007 1 26 0.004 9
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Fig.2 Correct recognition rate of code length for different bit error rates

[ 2 R KRR AP F I K R
32 HIERBERTM

AW B Ik 2.3 HoCE AR ORPEAL 7 s A IE AR R TS LA (31,29) RS B A 1 4 A RS B4 Sk B #E 4T 05 B 43
Br, HASEE 3.1. 4R IR 0.01, WAARBEXQOAFE], o=3W XN iR/ MEILE 2.
2 =0.01 fil a=3 B} (31,29)RS %L ALAI SRS RS DA RIS X 1 1 e/ M
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code length n; code number M code length n; code number M code length n; code number M code length n; code number M
3 13 11 41 19 929 27 219
4 16 12 46 20 109 28 242
5 18 13 52 21 121 29 267
6 21 14 58 22 134 30 294
7 25 15 65 23 148 31 325
8 28 16 73 24 163
9 32 17 80 25 180
10 37 18 89 26 199
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Fig.3 Correct recognition rate of code length for different code numbers
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Fig.4 Simulation results for RS code with randomly selected parameters
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