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Performance Enhancement of
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for Reed-Solomon Codes

Student : Chia-Jung Hsiao Advisor : Dr. Chung-Hsuan Wang

Institute of Communications Engineering

National Chiao Tung University

Abstract

Reed-Solomon (RS) codes have been the error-correction codes of choice in many
communication systems because of their good correction capability. For the decoding of RS
codes, it is known that soft-decision decoding (SDD) of RS codes provides significant
performance gain over algebraic hard decision decoding (HDD). There are many researches
including reliability-based ‘decoding and iterative decoding which are devoted to better
trade-off between the decoding complexity and performance because of the high complexity
of SDD. In 2006, Jiang and Narayanan (JN) proposed an iterative soft-in soft-out decoding
algorithm of RS codes by adapting the parity check matrix. In this thesis, we discuss the
reasons of decoding failure in the JN algorithm. Based on our discussion, we propose
different algorithms to avoid the influence of the errors in the most reliable positions and the
output of JN convergence to an erroneous valid codeword during iterations. We propose the
algorithms using the Ordered Statistic Decoding algorithm which was proposed in 1995 by
Fossorier and Lin to modify the message passing rule during the iterations in JN algorithm
and helps to improve the decoding performance. Finally, compared with the original
JN-OSD(1) algorithm, our design has about a 0.5-2.0dB coding gain while decoding RS codes
in the additive white Gaussian noise channel under binary phase shift keying Modulation.
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A2 ¢ B TR il s RB IS5 F el B dre g2 (Additive White Gaussian
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=S
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10000101010 11-0-1-1 1112110
010101011117 1T1T110100001
H - 0601010101011 011110100
117000100121 122.00012101111
0100111100011 01111100
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B PR BRI A ERAD S 2 RERAE D P RBEHBECERGCEFTS

2y 3 > @3- B A HEL(Row Reduced Echelcon Form)4E* G - 5 it d
ARERMEE R JIFFEERZEE IR P HT IR MY E
Fﬁgﬁur’“%ﬁﬁﬂ*ﬁﬁ¢ Foiv o Pl R EF R TR M T - B
=% EFED GE N EE G ok B S TR ) 7};- B Eh
> =% (Most Rehable Independent Positions, MRIPs) > izt i= % ¥ ruigd & 37
BEA 25 - R L (Identity Matrix) oom 22+ & 2z =28 mfﬂfv\*“ﬂ\’%
v P RIS B iR ¥ (LeastReliable Positions, LRPs) -

T\TW‘

(2) EATHABIFE:
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2-4 iF BT A BRIFE 2
2-4. 1 FREZABEFEZHA

Loc=lc, ey on)h AT R B G BT 0 KiE BPSK 33 %22 AWGN i i end
B A T 5 r=C2c-1+n- EFRICG G BF P F B 1ad 4o TR HEEN
“ 5 (Log Likelihood Ratio, LLR)* & » 3+ & = ;4 2

1 N
e
Pr(c, =0]r, VN, ar,
L(e) =og T =211 — log -
rc; =1/r) 1 N No
e

(2.6)

B AWGN 3 3 To B LLR 2@ 3 g [ L(C) [ 2t e~ g eniz m & d 2+ L(C;) > o
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o O O+ O
o O O O
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Exlﬁi F‘I;% 3—1

S fey ([0, +00] > [-1L+1] 5 #-L(c) p LLR #pt 64 % tanh 8 2 S

L_
v(L):tanh(Ej: eL 1.
2) e+l 2.11)

5 - ¥— (one-to-one) ¥ p: = (onto) ik o

5 Hc ¥ & 3-2

vz F sndiey i [-1,+1] > [=0,40] :

gy e 1+t B
y (t)—ln(I:Yj - te[-n+1] .
RS Sl < R - 1

FT R B A B % S LLRCL(C) ) » F & 48 {1 Sndic v &k 3-1 #-7 B 1=
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