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Abstract

Low density parity check code (LDPC) is a subclass of linear block code with sparse check matrix.
Sum-product algorithm is efficient for decoding LDPC theoretically, but not practically due to its
complexity. Improved algorithms including minimum sum algorithm reduce computational com-
plexity by approximation but performance is degraded. In this paper, we introduce corrected
sum-product algorithm based on synchronized information, which improves the practicability by
reducing the iterations without performance degradation.

Keywords
Sum-Product Algorithm, Low Density Parity Check Code, Linear Block Code, Channel Coding

FIAEL{E 2 EIERNLDPCHFRIF

HE#E, XRd

RE RS BRES TR, 115 Al
Email: southernduck@seu.edu.cn

Weks HiH: 201545 H22H; A HEM: 20154F6 H8H; KA HM: 20154F6H12H

R
K EABERRE(LDPCOE —RAAMARKIERE FL i 45, MREERERWTTHLDPCKET

O,


http://www.hanspub.org/journal/hjwc
http://dx.doi.org/10.12677/hjwc.2015.53010
http://www.hanspub.org
mailto:southernduck@seu.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:southernduck@seu.edu.cn

FIH [R2E BAZIER) LDPC FIFR R

Hik, EESAZHTHEERE. BAONMEELLE OB EEERRELRE KgAK
2, UAERPER AR, e RE BN T AT, ASCRH TETFPEBBENMRELE, &£
RIFFEFERBIERERBEURIEERIETIRT, AARSEBNEEHITEE, AR THEEEN
wE, HLRERTIHFEERE, RE TSR,

K
RAREE, REEA RN, RIESAD, FERH

1. 518

B 5 T EA L A v T 32 SIS S AT R R S S B A . R R B AT A AR d R T 5
AEC PRI R) R A, T D0 A s e U 55 e M R . B AE A B PR RE L BRI TR DL R %
g, ABTCIEARTUIE T PO i VERE B0 R T B, il RLi% 75 R ) Z A I H R

FIE DY B R HIEOR, DI TUAR FRARAE B AL Sl S AN 1R = e vl Stk . AR 4
TUARMENE B T7 N E, w50 AWM. 7 HEAERI, B3R5 7 SLhrRH. Fsk EAATE
HERHAERND,  PRIH AT A e Viterbi ¥R, 1 22 48 2 43 A5 ) — B D\ o i A v R R ek
5o BRI, T LRk 20 LRS00 PR A R (R BB A SZ B, AT EESRHR3RAS TR Kk 8. 1962 4, Gallager
YT — RPONIRE AR SRS (LDPC) ) 4 LA A P Pl AME S B0 5% . BB )5, Tanner 4% Gallager
FIREZS PR S0y R B B — R G L, FH 7 A T A 1) R A A AR 6 T R K s A B AR [1] .

LDPC i Z Fh ikt 77k, MM S G R 18 BIRRAE, K LDPC RS TV A
T PR RS AN ) R PR o 5 AE R I R AR R )V B LU, PR R TR ERL, A 36 (1T B2
SRR R, BRI R . BRGSO T B ARG BN, Rk d /N D
B AR NEESE . B R E i E AR ROE PR, R BIEAGEE R A, e T —
E IRBUR[2].

AR 7T RS BB IEAIARS ., TR RR IR R JOA B A DURIEYE RERIRTIR T, A
MRS BRI SEHAT AL, AR08/ 7 ERIERUE, BIR/N 7R R R, e 1 RER s A .
2. MAEEFEREN] [3]

WIEA: B e IEARRE L, YIRS =1, TR R SOk E TS 18 IV AR R L
B, XA R LS AR R jeC (i), BB R AR SAL I IR S .

L(O)<qij)=|-(pi) (1)

AP 1:

1) ACEITI, X FTA RS A RIS HAR R i eR(]). 5 | BN, HHARRAT A
GAELL REPEUMEPSE

1 1 -
tanh (E L (r, )j = ielR_[j\i tanh (E L (g )j )
2) SEJT I, XFTA R AR MG ARSI A Je C (1) o 55 1 UGB, TR R 1T i
T A2 B T
L(I) (qij ) = L(Pi)+ H L(I) (rji )’ L(I) (qi ) = L(Pi)+ H L(I) (rji) (©))
<G\ <G

O,



FIH RZE BAZIER) LDPC FIAR AL

AR 2. HMk, IFHIE RS RAZEE RS ARG AR

1) Hg, #10(q)>0, Wc =1, MRS ST,

2) #HC =08i=1, SR, #HE W3, SNEEDIE L

AR 3. it PR A
3. AP EREERMRELFHRE

WE s e mORIEARIRE L, WIRIEARIRE =1, AR AUR A TS B LA 3 IR HL
B G AR DL ARSI A j e C (i) o 42a(L) B A8 1T IR0 1T s AR BB IR 4
THRIER WL IE “17 SRV BAE R E N -T , 50 “0” MMMYIHREERENT .

IR 1

1) ACFT5, XFTAA ARG A § RS HAHS IR BT A e R(j) . 55 | YBAR, $2aQ2) i
BT AR AR IR AT R

2) EJTI, XPTA IR MG HARARI T A jeC(i) . &8 1 UGB, 4%RE) I
BT R A T AR R AR R

3) FIH B A5 EXT AN BAERE Q Rl R BEATAEIE. RIRFILH R, MMamkBdk L men, T2
FEAFUCISAR 1 1o AR o AN 00 B TR S R R (5 B o RIS IS i [ 5 Ak 9 /R AR S 810 F) 0 AN AR
Q1 P A T B AT R SR KRN E LT DARR S e i B IEE B . B Ak 3 — o
TN 07, MAMBEENT, HHE—A “17, MEREE N -T .

ARR2: FPk, IFHIE R RS RIS AT I AR

1) HPe, #19(q)>0, We =1 MRS G R H i

2) A HC =0mi=1, 4P, HELE=, SMHERPE—.

AR 3. PR A

4. HEED R

LEWELL R T 3dB I, BORFEEA UG RIS, T HE S ISR T S RS R, vt
BT SRR B 1 — B M BELIRAK S, PR EE RN 1 s, WTLLES], fEEMEEOY 3dB I, JREEK

KieRETRAXZAXBELEHE
M0 ] s st

P § —& EEEBAERAR
| — 8 BElREESRBRAR
e —s BEEERAERaE |
1 ) S A S
£
b T e R
a2
| e B
L] o
.1 S H N S
10 AE:U ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
TD i
: [ o

3 4 5
{50 Lk/dB

Figure 1. Max iteration under large SNR
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Figure 2. BER under small SNR
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