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Algorithm for LDPC Codes
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Abstract An extrinsic reliability adjustment (ERA) scheme of low-density parity-check (LDPC) codes is
proposed in this paper based on theoretical analysis of the physical significance for two previous weighted
bit-flipping (WBF) algorithms, which have less complexity with poor error correcting performance. The novel
scheme significantly improves the check-node realiability accuracy of the two previous WBF algorithms. Therefore,
the flipping efficiency of the novel decoding algorithm is increased. The extensive simulations prove that the ERA
scheme can obviously improves the performance of the two previous WBF algorithms and a great decoding gain is

obtained over an AWGN channel, which achieves an appealing tradeoff between performance and complexity.

Key words bit flipping;

12 )% 23 (£ 36 (LDPC) A U & — i 1 75 4k JR
PIIFAS, ERASEAE . GIE AR P A T i 55 Ak 22 4
AR ZMNAY ., EILAAZ RISk, B
#%(belief-propagation, BP)PV%. 14— AL Mifki 4 BP
SRt e, (RS AL E R . APP-Based(a
posteriori probability-based)$ 2 Fl iz /N 1 (min-sum,
MS) 5P BPSTIL A AT BL,  SCHR[S-614 H
#1JH—4L. APP-Based (normalized APP-based) J—1t
/Ml (normalized MS, NMS)5 i #% &/ Fl (offset
MS, OMS)HIELEPERERI LI A A3 2] —E 1)
Prepo LLRFRH % (bit flipping, BF)BERD VLS I0E N
fif o, GG TSR R g AR B S . AL
BF(weighted BF, WBF)H VL LK B350 17 f A1 8 145
JEL T P A ot /NS JSE A b U A 36 7 A . 3
BRI8TE I 51 A AL, A it T WBF (modified

Wk H#E: 2013 — 10— 25; f&MIHH#E: 2015-01-12

extrinsic reliability adjustment;

LDPC codes; MAP

WBF, MWBF)&E L R ki mfa . 5
MWBFH LML, SCHk[9]3E H I IMWBF (improved
modified WBF)Hi%, WG T — @b, RE2%H
X EIRWBFHEIEM G IATIEIE, 1 T —Leokit
(RO S T FIRWBFSETT &, 15 57 SR
TR0 w22 ) A 38 (R AN A 3 A R (R AR 56 X
T OE N R A ), 8 T kA AL R A
RN, SEELAE R R K R

SCHR[ 171 IMWBF S & T I —fh 5 /M Al
(normalized MS-based, NMS-Based) 5 12 1) 5 L WBF
S, HWBFHVEAIMWBEH /2 IMWBE S 1 i
TE o H I3 ST IMWBE 732 50 R 501 4 7
ST AT i B, B ANBR I AT e
EIMWBFH.7: 4 fig 15 H WBE S AIMWBF 5325 . A
SRR R, E S HIMWBESEE, 13

BT B RFEEE4(61032003, 61271172, 61261021);  H RS EEAEIIR L 45 9 4 IR0 % 4:(A03008023901004); 15 2 A5t - 2 Rk 6 03

BHITRE42(20120185110030, 20130185130002)

PEZ S SREIZE(1984 —), U5, Wk, 2N SHEE g RSB TT I oL



520 R N

o 44 3%

H JHG 39 2 R 30 % 00T AR R T R TR A L S
HR, WM efg A, S5 HMWBF
HRIWBESEE, IR W3R ELR N ERER: i
Ja H Rl A FE B2 AME BV I (extrinsic reliability
adjustment, ERA)J7 E X WBFHIMWBFH LT
IS
1 EAREXEE#R

KK N A5 B KA K [ JCLDPCHS, A
M AT N SRS HBE H =[h, 1 RE . ST R0
LDPCHS, H B m ATHIREEH d %R, Hnbl
PSR d, KR H 105 m AT 0ALE AT RoR
M Am)={n:h, =15 B HIHRALE TR RN
B(n)={m:h,, =1},

c={c ¥ NP A, ZBPSKI )G 15 2
¢={2c, 1}, o & BENIN: e 0 1 M 75 A S 1 3
B8y =13 v, =@, =D+, 5 v, RN
Ty HEN T EITEMEE . x={x, ) A b
HFH, FIPHN N x, =[sgn(y,)+1]/2 . E={e},,
FORETREIRE, W x, 5, We, =1; Hllle, =0,

5E SO EAUSREE A -
P, =1ly,) 4
L =ln—2 212 — 1
TP, =01y N, M

PR A S ={s " =xH", 5, =1-5,Ns, .
x, ZIR S LG RIR N s, ={s,Ime B(n)} ,
BEmARETERENHRESTIEN
X! ={x |neA(m)} , x, ZINMAIKRKLES IR T
P tERFE A X! = {x, |ne A(m),m e B(n)} »
1.1 MS-Based WBFE £81ES

W EURE x, RAAS RIS IR N g, HORF x, K
AHER IR SR G, o T AWGNAE i,
g, =e/@ely o T E: In[(1-q,)/q,]1=

y,|. HIAPP-BasedZ:m[ 150
In| —22_ |1 { ple,
l-g, ple, =

o (s, le, —l,y)} ( J_
| p(s,,le, =0,y)
q,

N,

lls > V)
mn y)

o] 2Gule, —1y>} (
L p(s,,le, =0,9)

| ps,le, =1,y 1E1 ]
HLQ,) p(s,le, =0,y) q,

Zln{p(s’"k":l’y)}—ln(l_q”j @
meB(n) p(sm|en = 07 y) qn

H,

S 1-s,,
ln p(sm|en :1’y) :1n 1_rmn rmn —
p(sm|en =07y) rmn l_rmn

-7,

(2s, —1)1n[

1
—5[1— 11 (1—2q,-)J 4)

ieA(m)\n

-7, =1(1+ 11 <1—2%>]
2 ieA(m)\n

Kb, o, N x| X0\ x, ) A AN TR
%Uﬁﬁl&Ua%?”
H(l 24,)~1-2 max {q, }

neA(m)
UESE
4
GXP(—&I;}};}\”{%I})
Ton = il (%)
I+ex 4 min { |}
p N0 cA(m)\n Vi
LNIEEE
I-7 4
1 mn ~— 6
n( rmn NO EI:RH)]\ {|y |} ( )

PR OFNKE) 2

p(s,le, =1,y)
1{m o @50 min o
BRI R Q)5

(l—q ]:_(2 ) z min_ {» |}——|y| (®)

Ko, m(

" q"~ J ] HE S G B AF S (posteriori
—4q,

4
—(2s —1)x
N( w1

0

reliability information, PRI);

LeA(m)\n

Z min {| Vi |} A A] HEREAME B (extrinsic reliability

. . 4 NI, e e
information, ERI); F' v, | A AT HERE N 4% B (intrinsic
0

reliability information, IRI), B[l [ & {)A] 52 G50 05
B @M T L#RE A : 1) WRER>0,

HLERIBCR, L] x, KA R LA BOR ;. ERI<O,
H BRI BR300 x, E6f AR 8K . 2) iR



4]

R, A 1R AL LDPCRS A L B A s 47 521

IRI>0, IRIFME AL x, IEAI RO, 3) 4
JERI>IRI, BIPRI>0, WHiH G, >1-g, » % x, flf:
AN, AEEE . HBO 4/ N, AR TERE, )
—ARALFR S AF 3] FPWBFS T, HRE R BN -
E=Y (25,10, -]y ©)

meB(n)
XF, @, NIH—1LERI(normalized ERI, NERI)JIi
B, wm,7=i5123n1)1\n{|yi Vo, B4 SCHR[16]H ) MS-based

WBFH%. (25, —Da,, 2 5H m DN 7 R AL
NERIL, s, fl @, PIE; Z (s, —Vo,, K87

meB(n)

FEHRMEIINERL, s, A1 {x, | X7 \x,} WRiEs || 4

JH—4KIRI(NIRI), B x, (A SEREACIGE R E, N IH
—{LPRI(NPRI).

[FI AT LAS H DU R 4518 1) T EARHE AL {x, | n=
arg E, > 0} (1 ELEF 0 EAT B0, (PR IE A EAl e,
MS-based WBFHVEHXHL {x, |n= argmaxE,} L

FERNAG,  RIVRE R A= 108 ) B0 A 26 a5 K 1) L AR R 6
2) SCHR[18] 2 E WA I Max-log MAP(MLP) &1 3%
i 4 T 7 A RIAE ] A3 20 C(6) S5 R, 1S 21
X)L R . HMS-Based WBFHZ /&3 T MLPHE
MRy
1.2 IMWBFE XS

BRI o, B =EMSH LAY AL
AR W USRI, %183 o, K TBPH
VR a5 A S A T A B L, T
XfMS-Based WBF i/ H NERIEATIH—1L, {H13
FH—4kMS-based WBF"'®, LB #E b6 B0 K -

E=a' Y (2s,-Da,, -y, (10)
meB(n)
XA (TO)BEAT AR 4 J5 45 5]«
E=Y (2s,-Do,, -a|y, (11)
meB(n)

L, o \TULEME o E 51T, L)l 2
IMWBF 54 1R s 5, SIMWBFHVE 23T 1H
—4£MLP(normalized MLP, NMLP)E 4350,
) TR A P A I B 5211
SCIARTA]
2 ETERAHEHIWBFE L
2.1 MWBFEZMWBFELRHES

W 2 (4) K H BA R I

1
o ~5(1— 11 (1—2qn)J (12)

neA(m)

KADFEN {x, [n e A(m)} A A HCE R IR .

SNV R R
PGle, =Ly | 4 o
IH{P(smleﬁO,y)} N, (25, =1 min {y, [} (13)
SA3YBUA— AL B, RT3 x, Z 5 m A

R 7 1 ) HAR LR NERI: (2sm—1)ngi(2){|yn|} E|
I} % R FINTR S 75 2 MW BF 535 (1) B # s 50N -

E=Y (2s,-Do,-aly, (14)
meB(n)

X, @, = min {y,[} - WRAZEE x, INIRL, B
W x, 5 IR SEI0 S5 HE, I (14)28 00 -
E, = Z (25, Do,

meB(n)

A AR ) SCEk 7] IOWBE S VL . AW, 3
IMWBF .32 FNERTZEAT U6 n 15 2IMWBF H.34,
WBFHENEEMWBFE LA b, Wk x, ZEHE
H5EGENENE, Kk et fe DO RS AN L
JEAAE TP
22 ERAAE

M TFIMWBFH 2, MWBFHE T &
AR5, T 5 ISR PR, Bk,
MWBFH VLR m M TTFE W {x, | ne A(m)} &
PEIFINERIIR LR @, « SR {x, |i=arg min {|y,|}}

ieA(m)
#3321 FINERIIE 5 N 1% 0 7471 {|y,,|,n € A(m)} MR/
i, BPx, f52IMAME BT SERE G, FEBIE,
g X EYF, EESEIIX MR, ER A X Tk
B AL {x, |i:argi$%2){|y,.|}} (e BT A, AR 5 18 n 4L

AR S ARAL G I R AT Bk, R
(FHAE . T WBFSVEAYS JnT 58 845 B Pk
i, WA IR 56 T R T REAME BT R T R R SR
TSI p, NERE, BIAT A2 — AL 4t
SEITT RSN R T, BB BT

1) X p PR e A T PAL 28
S,| < .|ty (15)

2) KT S|y Ay SR PRI ES o

PR A HE T ERAMMWBE B 50 1

WA WIAHIEARIRE k=1, W5 RKIsR
WHK . o

1) WHEAEBER S, S 480, fFIRIES,
Hox s FWAEEm ANKRE R RE

= min {0,|}, I, M].
@, = min {0 mell, ]

2) AR R HON -
E = Z 2s, -Dao, —a,

meB(n)

Y



522 R N

o 44 3%

3) LLEFEIEE N -

x, =mod(x, +1,2), n=argmax E,

4y HISEFIE ) x vF AR, Wk s %, N
ZObis s WRANEE, (BB B &R
HBRE], BLaRIER. FW k=k+1, BkELH2).

B _EIR A HT AT, B SEBL i AT “n
RTOBEE. WEONTR R, g SEITkE S
SURFHEIN M AME BT s SR, TR sy &
X0 7 R A AR A JE T AU AT S B ARG 0. 1 4
BLAERR, W SEIL T & RIRE e A S 59318,
THEA R IR SCME, $EmieigbERe. b i (E,
A TR B REE B2 A T Lonikis 5, WAL S sl
TERTBE M, -1) WnikiaH . FE, H(15)
A, FT ST AT B I N Rk is AN
MG TT . WARERA T S v] [Al iz 1l TWBFH %,
MRS A3 S E IE R Ty 793R8 B — e
%, AT I A S A

3 (HEERMFEITS

AT ESHI T KRB N 311 (504,252)
PEG-LDPCH5(ic G 4)F1(1 008,504) PEG-LDPCHH
Ge A BY!M, SEAR Y HL 3 ) B K S0R11005 7
AWGNAFIE4E T, RABPSKIAHI, fEEAMEmE L
A RAED 0004 EL AR AR
31 SHERENEBERFy

SCHR 8] i 5 F R ¥ 7 5043 tH T MWBF A%
(B AR IR o B, SCRR[141@ 7 B T
FE TR A WBFEVE I s UIAUA 7o I 0L, 4
T8 PR 23 B 45 3 S0 P 00 S5 U0 DR AR R TR A
W, SRRSO A TR A RO % BT Harim
S ER AT B IE Ry B EAME, ASCR
SR RIS E.

—¥—SNR=6.5 dB

. —6—SNR=6.75 dB |[—=—SNR=6.25 dB
10’ ,,,,,,,,,,,,,,, S

~ AN\AH A

—e—SNR=6.0 dB

g

1A

107(6).10 0.i15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
BIEHEFy
KI1 AT, AFE{EEELLT y %TERA-WBF
VRN RE RO

K1 AN FEM: LR, ERA-WBFEE LRI A A
FRAN y b R LR R R . AT S, X
FIT A IR Ey/ No ] LA [lE AL iy, it
I e O ] 2B AN T, HAORFFRAIC A SE IR O
J. 6.0~6.5 dBI I EALAL ¥ 240.3, 116.75 dBEY 5

AT y 025, HEEF]6.75 dBIF y=0.25
7=0.3 I 1% RE B3 2K W] Zm& AN TF, WA SO B
ERA-WBFHIELEI A R AR y %52 403,
3.2 BESRMEeASTIME 2 E L

K2 S BN, WBARTEBAE 509 R fig
EL . MWBFSLE R S I R K o3 i e sE 0 0,24
0.3", IMWBFHIL (55 A AR B 15 52 4 0.2,
ERA-WBF &AL y 730 ¢ € 40.3410.2, ERA-MW-
BE AL y #VE 10.45. [EI345 HI BYE & PR 4L
NP IEAC IR L e . 44 S A/EIMWBF Al
MS-Based WBFH.VE T i LU BE

10°
1072 gi\%s\\’%
. \"§§
@ —o-WBF \;E
104 k| = ERA-WBF '\
~~MWBF NN
——ERA-MWBF
—4—IMWBF
10—6 i i PR i
25 30 35 40 45 50 55 60 65 7.0 75 8.0

5 Jap
N,

a. 44

10°

=

SN
TR

——WBF

\
107*F|-8~ERA-WBF \§§
—A~ERA-MWBF %\x

| L*ZIMWBE A\
l —0) 1 n 1 1 1 L L
2.5 3.0 3.5 40 45 5.0 55 6.0 6.5 7.0 7.5 8.0
E B
0
b. 4B
E2  BARIRSBLE S L N I RE L i
110
100
90
80 N
z 70
2 60
K 50
& 40k WBF
Ea sob | = ERA-WBF NS
—~—MWBF s S
20 e
ERA-MWBF
10| *- IMWBF

0 I i i
30 35 40 45 50 55 60 65 7.0

£ Jam
N,

K3 MBS FE TP RSB



a4l HKimiE, 5

T8 B 11 2 T LDPCHE A LU AR 4 190 453 523

10°

107 2

BER

A
SN
AN

—6—MS-Based WBF \

107

i T N
2.5 3.0 3.5 4.0 4550 55 6.0 6.5 7.0 7.5 8.0

L B
N,

K4 447FIMWBEAFIMS-Based WBESLVE T 1t fig
%1 BER=10", &EZ7EMBAFIREBTIERES T

i 54 B
SNR/dB 1425 /dB SNR/dB Ha35/dB
ERA-MWBF 6.45 — 6.10 —
ERA-WBF 6.90 0.45 6.45 0.35
WBF 7.20 0.75 7.15 1.05
MWBF 6.90 0.45 6.86 0.76
IMWBF 6.45 — 6.50 0.40

FILHBER=10"H, #HVAMMERE . th#k
1A%, 7ERSA%AME N, ERA-MWBF417%k 5 IMWBF
VLM PEBE LA — 5. fEBER=10"H, HIX T
MWBF#.3%:, ERA-MWBFH2%: 1] 35150.45 dBHI
ai; ERA-WBFHEIEANT T WBFH 1 3£150.30 dB
M. fEMBAAEN, ME/NoKT-4.25 dBIY,
ERA-MWBF R 2 4F TIMWBFH . {EE/No
KT5.0 dBIFt, ERA-WBF ik () ¥ fig th 22 4 1
MWBF& 2. W3R %0, &1 5 WBFH L FIMWBFE
LB BB AR BRI . A8, A
— IR WS A R T — I onEis 5. M EyY/No=4.5 dB
i, HE3EH, ERA-MWBFE VLA L
LU A% 48 5L BRAR 200k, vk s B3 B 2 B AR
20(N —1+d.d,)=20520 kM"Y, ffk L4 nikis sy
WH AL T 20520-N=19512 & . K BLI,
Ey/Ny=4.0 dBFI15.0 dBEY, Sk L P38 hnikis 5ksh
HBIRAK14 3824k, MIE4nT %0, IMWBFHIMS-Based
WBEF $32: 73 5l 2 5& T NMLP #E I FTMLP v ) 75 1
(17, DRIEHT M RE LRI T e

4 45 R IE

AL AN B AR FE A HIMWBF 5005 11 4 21
B i T IMWBFE VL 5 WBFHEIEHIMWBEH L
MIANTERER . LA LR H—FERA T X WBF
HAIMWBF S VLR T ok {7 45 R L W], AWGN
N, R N1070, SEgEEMEL, T

ERAJ7 % JWBE M MW BFE & V5 0] 73 il 38 13 4
0.70 dBF10.76 dBIIHE5i, [FII SEHLEL 2% 5 A %
%, AT AE LB Ik RE A S BT R i 2 )ik 3 T 4R 4
(V) P H5 DT L o SCHR[7-151RIAR SCHE H 1 eleidh T S 40 LA
F LR R A O R s, RIS UEAR I R i ox
AR ME R B K I LU AT B A, SRR T E AT
Hik. Z WU MBI A AR AT
UBAh, ASSCHE IR it Uy 2808 H AT RIS EAR
BUNWLDPCR o 17 45 KRB, ek 7 ) TAT
TS K LDPCHS WA KIE o £ X7 T4
R KMLDPCHY, 2 LRl T 1 ol 77 R48
R — DR

S £ X

[1] GALLAGER R G. Low density parity check codes[J]. [IEEE
Transactions on Information Theory, 1962, 8(1): 21-28.

2] & 2R, AEW. AT % TLDPCHA % A F k75 £[1).

W, T AR K 5 53R, 2013, 42(8): 205-208.
SHI Yu-chen, BAI Bao-ming. Multiuser cooperative scheme
based on nonbinary LDPC codes[J]. Journal of University of
Electronic Science and Technology of China, 2013, 42(8):
205-208.

[3] FOSSORIER M, MIHALJEVIC M, IMAI H. Reduced
complexity iterative decoding low density parity-check
codes based on belief propagation[J]. IEEE Transactions on
Information Theory, 1999, 47(5): 673-680.

[4] YAZDANI M, HEMATI S , BANIHASHEMI A. Improving
belief propagation on graphs with cycles[J]. IEEE
Communications Letters, 2004, 8(1): 57-59.

[5] CHEN Jing-hu, FOSSORIER M. Decoding low-density
parity check codes with normalized APP-based
Algorithm[C]//Global Telecommunication Conference. San
Antonio, TX, USA: IEEE, 2001(2): 1026-1030.

[6] CHEN Jing-hu, DHOLAKIA A, ELEFTHERIOU E, et al.
Reduced-complexity decoding of LDPC codes[J]. IEEE
Transactions on Communications, 2005, 53(8): 1288-1299.

[77KOU Y, LIN Shu, FOSSORIER M. Low-density
parity-check codes based on finite geometries: a rediscovery
and new results[J]. IEEE Transactions on Information
Theory, 2001, 47(7): 2711-2736.

[8] ZHANG Jun-tan, FOSSORIER M. A modified weighted
bit-flipping decoding of low-density parity-check codes[J].
IEEE Communications Letters, 2004, 8(3): 165-167.

[9] JIANG Ming, ZHAO Chun-ming, SHI Zhi-hua, et al. An
improvement on the modified weighted bit flipping
decoding  algorithm  for LDPC codes[J]. IEEE
Communications Letters, 2005, 9(9): 814-816.

[10] GUO F, HANZO L. Reliability ratio based weighted

bit-flipping decoding for low-density parity-check codes[J].
Electronics Letters, 2004, 40(21): 1356-1358.

(TE%$533Mm)



a4l s, 4

SCAAT ARG I I 0] e A W 9 533

PR A GE i N TAL G s 45 — U TARAE
TEo,(n=1,3,5-- )8 L TAR, A SRt Ar B ase
Fro AHTUGEBORTR A . A SRS R AT I
THEAT S R R AOb R R e AT S AT

Z ¥ x M

[1] NUSINOVICH G S, THUMM M, PETELIN M. The
gyrotron at 50: Historical overview[J]. J Infrared Milli
Terahertz Waves, 2014, 35(4): 325-381.

[2] BOOSKE J H, DOBBS R J, JOYE C D, et al. Vacuum
electronics high power terahertz sources[J]. IEEE Trans
Terahertz Sci Tech, 2011, 1(1): 54-75.

[3] GLYAVIN M Y, LUCHININ A G, GOLUBIATNIKOV G
Y. Generation of 1.5 kW, 1 THz coherent radiation from a
gyrotron[J]. Phys Rev Lett, 2008, 100(1): 015101.

[4] NOTAKE T, SAITO T, TATEMATSU Y, et al
Development of a novel high power sub-thz second
harmonic gyrotron[J]. Phys Rev Lett, 2009, 103(22):
225002.

[STFU W J, GUAN X T, CHEN C, et al. Design and
experiment of a 220/420 GHz gyrotron for nondestructive
evaluation[J]. IEEE Trans Elec Dev, 2014, 61(7):
2531-2537.

[6] THUMM M. State-of-the-art of high power gyro-devices
and free electron masers update 2013[M]. Karlsruhe,
Germany: KIT Scientific Publishing, 2014.

[7INANNI E A, LEWIS S M, SHAPIRO M A, et al
Photonic-band-gap traveling-wave gyrotron amplifier[J].
Phys Rev Lett, 2013, 111(23): 235101.

[8] HU W, SHAPIRO M A, KREISCHER K E, et al. 140 GHz
gyrotron experiments based on a confocal cavity[J]. IEEE
Trans Plasma Sci, 1998, 26(3): 366-374.

[9] SIRIGIRI J R, SHAPIRO M A, TEMKIN R J. High-power
140 GHz quasioptical gyrotron traveling-wave amplifier[J].
Phys Rev Lett, 2003, 90(25): 258302

[10] QUIMBY R S. Photonics and lasers: an introduction|M].
Hoboken, USA: John Wiley & Sons Inc, 2006.

[11] ZHANG K Q, LI D J. Electromagnetic theory for
microwaves and optoelectronics|[M]. 2nd Edition. New
York, USA: Springer-Verlag, 2008.

[12] WEINSTEIN L A. Open resonators and open waveguide
[M]. Boulder, USA: The Golem Press, 1969.

OB OE E

(E3FE523)

[11] XV R4E, FREA. LDPCH ) Pt ik X P E04435 50 B ok

[J]. iR K, 2012, 52(4): 488-491.
LIU Yuan-hua, ZHANG Mei-ling. An improved iterative
bit-flipping  decoding  algorithm  for  low-density
parity-check codes[J]. Telecommunications Engineering,
2012, 52(4): 488-491.

[12] CHEN T. An efficient bit-flipping decoding algorithm for
LDPC codes[C]//International Conference on Cross Strait
Quad-Regional Radio Science and Wireless Technology.
New Taipei City, Taiwan, China: IEEE, 2012: 109-112.

[13] X1 R4E, TR £34. L MILLDPCH &Y Bk b 45 &4k

Fik[)]. demipd K F IR, 2012, 35(4): 116-119.
LIU Yuan-hua, ZHANG Mei-ling. Improved bit-flipping
method for decoding structured low-density parity-check
codes[J]. Journal of Beijing University of Posts and
Telecommunications, 2012, 35(4): 116-119.

[14] K ZHE, B, Ha4h,F. KT -F 304 LDPCH e
A AFENGE AL ik []]. B F 545 8 F4R, 2013, 35(11):
2572-2578.

ZHANG Gao-yuan, ZHOU Liang, SU Wei-wei, et al.
Average magnitude based weighted bit-flipping decoding

algorithm for LDPC codes[J]. Journal of Electronics &
Information Technology, 2013, 35(11): 2572-2578.

[15] CHEN T. Channel-independent weighted bit-flipping
decoding algorithm for low-density parity-check codes[J].
IET Communications, 2012, 6(17): 2968-2973.

[16] NASTARAN M. New iterative decoding algorithms for
low-density parity-check (LDPC) codes[D]. Ottawa,
Canada: Carleton University, 2011.

[17] WU Xiao-fu, LING C, JING Ming, et al. New insights into
weighted bit-flipping decoding[J]. IEEE Transactions on
Communications, 2009, 57(8): 2177-2181.

[18] R B, x84, 53, RS E 1B A he iR K 4%
SFAATRT]. 3% 38 K 4R, 2013, 47(4): 35-38.
ZHANG Li-jun, LIU Ming-hua, LU Meng. A research on
weighted majority-logic decoding for LDPC codes[J].
Journal of Xi’an Jiaotong University, 2013, 47(4): 35-38.

[20] DARABIHA A, CARUSONE A C, KSCHISCHANG F R.
A bit-serial approximate min-sum LDPC decoder and
FPGA implementation[C]//IEEE International Symposium
on Circuits and Systems. Island of Kos, Greece: IEEE,
2006: 149-152.

ow oK &




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


