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ABSTRACT

In this paper, we propose feasible combining rules for a decoding scheme of product codes to apply finite
soft decision. Since the decoding scheme of product codes are based on complex tanh calculation with infinite
soft decision, it requires high decoding complexity and is hard to practically implement. Thus, simple methods
to construct look-up tables for finite soft decision are derived by analyzing the operations of the scheme.
Moreover, we focus on using convolutional codes, which is popular for easy application of finite soft decision,
as the horizontal codes of product codes so that the proposed decoding scheme can be properly implemented.
Numerical results show that the performance of the product codes with convolutional codes using 4-bit soft

decision approaches to that of same codes using infinite soft decision.
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Fig 3. Performance of a product code with 3-bit soft
decision TB convolutional codes as horizontal codes

1.0E+0

1.0E-1

1.0E-2

1.0E-3

W L0E g ame s 3H|E GmE)

- EET (4HE AHY)
_‘_/\u#l:ig( ol-(lju}ﬂ)
-m- -;‘- #2(3H|E GIJ.L)-M)
-0-ZES #2 (4H| E HIY)
- FES 0 (T3 HEH)
B2 S #04 (3H E HTHY)
-0 FES #24 (4H| E ALHY)
A FE2T #24 (T3 AHY)

1.0E-5

1.0E-6

1.0E-7 +

1.0E-8

0.5 1 15 2 25 3 35 4
Eb/No

2! 4. #3 vE o
59 A vl
Fig 4. Comparison of product codes with finite and
infinite soft decision

W4 A v AR A A Fr

e = §3 Qe ¥ 1
o W B g e g2 Qg

fr

E 2 ~ E 59 A4 Hlo| o] ,
g Aol Aol I3t ghE adE <
| ol&stlar (3)& ol8ste] Bdiks
Aoz, 4ulE {IF odgrke o]87h AR
39 {N3oF 3 QA
el el ZATE Fl sidek =3 v

A wlolefe] Agte A= uf vie} (3)9] E4
3l tanhﬁ]/‘k— FaPalof sR= T3 AT A5l
So zhekl 14k Elo]E whow ngst}

o] HAEE UF & alsle)

2

519

www.dbpia.co.kr



rE L m

B

T

i
il

[1]

(2]

(3]

[4]

[5]

[6]

520

i)

i

& o189 85 J1He 49 vlE ARy

galo] ARElEE A2 odua] dlo|ele] Adt

& AL 73 A9AS ol8dt =& ¢
[e)

L
oXx, fo o

of

..

rvO

ol

oX,

ofr

flo

X

=
s

2

k]

ACH

=y

2

X o
r
2
29
ki)
o
e
fru
s
fol
i

22
r’\
o,
lo
i)
o
T
I.o{'
i
4
o,
—z
w
I8

T oo N
T

B fo |m

References

C. Yang, Y. Emre, and C. Chakrabarti,
“Product code schemes for error correction
in MLC NAND flash memories,” IEEE
Trans. VLSI

publication.

Systems,  accepted  for
C. Yi and J. H Lee, “Interleaving and
decoding scheme for a product code for a
mobile data communication,” IEEE Trans.
Comm., vol. 45, no. 2, pp. 144-147, Feb.
1997

B. Shin, S. Hong, H. Park, J. No, D. Shin,
“New Decoding Scheme for LDPC Codes
Based on Simple Product Code Structure,”
[Online] http://arxiv.org/pdf/1203.4040.pdf

J. Hagenauer, E. Offer, and L. Papke,
“Iterative decoding of binary block and
convolutional codes,” IEEE Trans. Inform.
Theory, vol. 42, no. 2, pp. 429-445, Mar.
1996.

R.Y. Shao, S. Lin, and M. P. C Fossorier,
“Two decoding algorithms for tailbiting
codes,” IEEE Trans. Comm. vol. 51, no.
10, pp. 1658-1665, Oct. 2003

F. J. MacWilliams and N. J. A. Sloane, The

Theory of Error-Correcting Codes.

Amsterdam, The Netherlands: NorthHolland,
1978.

[71 P. Elias, "Error-free coding,” IRE Trans.
Inform. Theory, vol. IT-4, pp. 29-37, Sep.
1954.

[81 R. V. Cox and C. E. W. Sundberg, "An
efficient adaptive circular Viterbi algorithm
for decoding generalized tailbiting
convolutional IEEE Trans. Veh
Technol., vol. 43, no. 11, pp. 57-68, Feb.
1994.

[9 H. H. Ma and J. K. Wolf, “On tail biting
convolutional codes,” IEEE Trans. Comm.,
vol. 34, no. 2, pp. 104-111, Feb. 1986.

[10] Y. Yasuda, K. Kashiki, and Y. Hirata,
"High-rate punctured convolutional codes for
soft decision Viterbi decoding,” IEEE Trans.
Comm., vol. 32, no. 3, pp. 315-319, Mar.
1984.

[11] T. Richardson and R. Urbanke, “The
capacity of low-density parity-check codes

IEEE
Trans. Inform. Theory, vol. 47, no. 2, pp.
599 - 618, Feb. 2001.

[12] R. and K. S.
Fundamentals of Convolutional Coding. NI:
IEEE Press, 1999.

[13] S. Lin and D. J. Costello, Jr.,, Error
Control Coding, 2nd Ed. NIJ: Prentice Hall,
2004.

codes,”

under message-passing decoding,”

Johannesson Zigangirov,

& & 2 (Pilwoong Yang)

20104 29 FahgaidiEta A
A7) g8 gshak

2012 29 Agdistal A7)
ZAFE S AL

20124 39 ~&A AgdEta
7] 73575 vk

<A Hol> LDPC H-3, &5

AT, A2

www.dbpia.co.kr



TR PENES $YFER AT FYE) 358 9T 42 A deld 23

Ht $ M (Hosung Park)

2007 299 Agdistal 2171
- Feal

2009 29 Agdigtal A7
ZAFEIEE AL

2009 39U ~&A] A
A7) AA5FEg e Ak

<IAlFol> s+= AA, LDPC

wE, BAIA

= M Y (Seokbeom Hong)

2007 299 Agdistal 2171
g Fepat

2009+ 29 AgdEha A7)
ZAFFEIEE AL

20091 39 ~&A] Agdsta
A7) AA5Feg e Ak

<A Fol vESIZ FH,

% A4, eRARYE

& 5 & (Bohwan Jun)

20114 299 Agdishal 217]%
- kAt

2011 39 ~&A] Agdisha
A7) A5 AR

<¥A)Hol> LDPC H3, o5
AR5, FAA2H

LR

(Jong-Seon No)

1981 29 A-gdstal A
sta} skt

1984 29 Agista djehs]
AAgsta) FakA AL

19881 5%  University of
Southern California 17|
gt ekl

19881  24~19901d 7¢Y  Hughes Network
Systems, Senior MTS

1990 94 ~19991d 7Y Z=dlstm Axlgsta)
g

1999 8L~ AElEtw 7] e
2l

<Fltel Al YA, AlHE, UES

z59, LDPC 3%, OFDM, °]5-354l, st

Al S & (Dong-Joon Shin)

19901 29 Al&thstal Ay
st gahal

1991 124 Northwestern
University, %7138} 33}
A}

1988 12  University of
Southern California %17]%-
st} eppaL

199911 199~1999'd 494 Research Associate
(USC)

199911 494-~20001d 8%Y  Hughes Network
Systems, MTS

2000 9~ 3hefhstan AAlEAl A e 2wt
i e

<Rl HAEFAL olikrsl, AlE, oFA

%, Jast

521

www.dbpia.co.kr



	길쌈부호를 수평부호로 가지는 곱부호의 복호를 위한 유한 연판정 데이터 결합
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 곱부호를 위한 복호 기법
	Ⅲ. 유한 비트 연판정을 위한 결합 법칙
	Ⅳ. 길쌈부호를 이용한 곱부호 복호
	Ⅴ. 모의 실험 결과
	Ⅵ. 결론
	References


