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Abstract: Concerning the girth problem of Low-Density Parity-Check( LDPC) codes, a newfrapid=algorithm for detecting
the girth of LDPC codes in combination with Dijkstra algorithm and the feaﬁim anner graph was proposed, and the time
0

complexity of this algorithms was lower. Compared with known algorit

also return the girth and edges only one time, thus avoiding redun 0

feasibility and efficiency of this new algorithm.

Key words: parity check matrix; Low-Density Parity-Ch @

0 5%

5% B R 55" (Low-Density Parity- de,
LDPC %) 4 Gallager 7 1960 S H , T Y4 R S 1) PR
il ,LDPC —HIZH %@Jﬁﬂﬁ%ﬂlﬁﬁ%ﬁﬁ 1996
4, Mackay %' %3, LDPC & — M HEREYE W, 7BNE
ZMET P ¥ BB B BT Shannon % FRY = 0045~ dBy J2 BF
Shannon HR KRBT AR o B, LDPC X 5| 2 2% AL 75 B
EW, BT LDPC MR MR, KRN REREET
TR EHE RN E BRI . 2 LDPCWR 5640 B X i
K Tanner EIFFLEIFRS , e — T B B REE T — KR
ERSWER S AT aSGHNERER —ERENR
W, B, BN R M LDPC R BR) — N EE R v, Bl
EE P BEIFNKE, A LDBE it i R B WD TR,
HikERATREA . F % FHEESE N LDPC, R HHH
Bk BFIEFEEWLRE X, X LDPC KiFEH F R4
BIER. BRTCAEF R BRI RS, k(5] 48
T —MRERER R NI ER AR H TRIERRITE R
MR T, R REERE KR E NI TR ESRIN
j(o CER[6 145 T —FpEET Tanner [ iS5 B2 50 I P U B

2R ZERESRRE R RN RARE, BitE D
fi?ij(o BRI 1WA — M E T EBABR R HTHEREK

Mgk, BT R EIT B MR R RN RE R, il
HEAE R EC,
ASCES 4 A B TR A B 9 Dijkstra B35 F1 LDPC

1S B 87 :2012-05-28 ; {& [E H #1 :2012-07-16,,

ritho”riet only can calculate rapidly, but

utatiofl. \AtAast, the simulation verifies the

) code; Dijkstra algorithm; Tanner graph; girth

Tapacr B 25 #4 I 1 5, 48 11 T —Fp PR 46 0 K 0 B
g VEIA n ANRSITIT R MRS R LDPC 75, 3
EREEEHEF O(m(m +n +1)log(n +1)), HAET Tanner
EIW SR AE P A R B AE B , BETT TR R K R 4 R IR

U AU B B K o Bk AT

WIS H ATRGLAE R R LR R R R
5 (LDPC %) . LDPC & {4 BE B84 B 7] LA A Tanner EIRFR,
B 1 S S G A BT AL B 1 i W RS T
BERENRZRIMLARER 1% LDPC 151G Bt
B 0 BN SAECH LRIIEM H = [hy],., , BE 0-1
SR, B/ Tanner B RS EEEA | 24 Tanner B H B &
B IIARER , SRR AR LR BUE N 1,60 h 0, A 348
SR B R g T, P R R AT

A - [0 o H' ]

H 0 Ixl
e H N H R, NI, HiE A 5S35 n + 1,

TI&H Tanner FIHISFIEIERE A J5, 5% /& LDPC 15 1Y
Tanner EZEMEF S XA n BITHT S [ KIS 54 Tanner
Bl 1 iR,

WEZ Tanner E 5, B TRIEM HRFRHH, Bt
Tanner [E]F §301 b5 /0 o X IE W LDPC A8 (n, A ,p) , HoAP A Filp
SRR AR MRS EMITE, W Tanner B HAEHN nA.
HtAEIE W &) LDPC, Tanner #2150t T LB S A B4R e 44
Hk. BT Tamner EHIEAZ , B ILEAEN LDPC K FEHK,

EEWE " AREHF AL S0 B (2009B090300393 ) 57 M T4 (38 ) 7=l & ¥ & BT BT A (2060404)
EEE A IR(1972 - ), B )7HREWN, BB LRI, 4, ZEATF 7 R A AR Bt Y i B B W R R

GeaeHy; RN (1984 - ) o, ARG, BB AR, B, EEBT S5 1 B iR A TEOE A

BTRUE, 4, FRWTE ) - RACE S RRELR
SRR

% (1980 - ), 5B, T BN A, BY

WL (1978 - ), B ARE WAL SR TR, 1, FRFF I LR E R 4


http://www.fineprint.com

% 11 4

IR RIS E BRI AR Kk 3101

18 % Tanner [ v B 550 BT ) B/ D IR HR Ok, B L BEAS
PR B RN R /N TAT 5 2 LDPC S . &3d Rl — 4550 1)
IREBIFL T IE—A, BN IR /IR, 7T A%
JEFI B FBE B R R SR KPR [ i B e B, B b B
KPR RIEL, WA R — AR, IR X AN Bl R 25 X 4k i
HIER/NIF

A .
&1 LDPC (¥ Tanner

B, %t Tanner B B4, Wil ez, (i =0,1,-,n -
1,j=0,1,--,0 - 1), T RASEFELAT 4R

1) KB o,z 588, RTINS o, BT AT 2 PSR AE R

2) ¥ BRI RE R I B 1, BNE BB 4 AT FE B I
N

3) WBERUFENR/NTRK, S REENTTEREK,

T B RTR B I B 0 i B v 2 Dijkstra B3  HE B
FERR—-NTEHEMTE Y SN RERE, NTE
WM EERRRE, X NMEE RS - 1 KRB, ESR
B IEE B PATHE BN O(n) , LB PAT R AT BN
O(n) , Bl MKERPFATHIBTE A O(n) B RE LB E
e 0" )P AR BIRECH m, Y m iR B R
B, FF - XOE A ER B TR O( (m + n)logn) ,
HEFSBRNREBRENELEBREO((m+n)lo
T, o, BT 2, MBS B Z AT 231 oz, GRAZR
TR ¢, TR 2, R/ VAR 3T A TR S84 T2 DN
IR pEEiPPaga2 Sul:il=2\ 13 N = =X -l
KK

B n ARSI A 4‘&%%)&&\\%{’0 5 Tatiner
EMAECH m AL ABERREETHELER&E BT
ISR M R B AR R , BRI By S5 R FH Dijkestoa B 1SR T00 s, (8] 5%
ABWEZRER O((m +n+Dlog(n + 1) ViR MG &T,
WEPAT LR ERE, I—HEER m KRR, BRENEE
5 METR BN e d, WAL EE A m I I, 11 LDPC
BHERAEEERN O(m(m Fint Dlog(n + 1)) JHMEIF
BBk 1,

x£1 TEERKFHERERKRE
%éf Dijkstra 23 B Wi ;g BT

m O(ym+Ya+hlog(n+l)) m O(m(m+n+l)log(n+l))

2 REFREKSHEE

g5 b, PO THA LDPC B REFT RS RANT -
1) Waht Ja A n METTH AT R, MR H
2) FIRAT RABRIEHE H T8 Tanner BFHEHIEA .

0, H
4= [ H 0]
3) T e (i = 1, ,0) RT3 = 1,---,0) , B
AR, MSEFH .z, ATIAS ¢, AR5, I Dijkstra B35
SR ¢, B 2, BORAH, Horft Dijkstra B3k 0 BB T -

A BAARABUER — MBI TR ¢; 01 ¢z IR
1IN w(ez) (AR S B RBMBEL R 1) WR .z

0

AR MR w(ez) = @,

Sl 9 — TR S,c B S PIEA TN R
RO AN, TS R A PTA TR, Wil 0 THER = ¢
S B ¢ BIFURERBERS o(2) , WP B RTHREN 0980T o,z B
BIKE.

PRI B S = fedsi(e) = 05Xtz = ¢, B i(a) =
w(ez),

B TE S ZAMEFE TS v 078 1 (0) = min(2) Mo A
SoHTEEM v th £ 1% At MBHOIS S LAARBE B - X 2 2 ¢ S
B3t vz, min{1(2) 1(0) +w(oz) } REHT 1(2) AR
1350 Sy Tanner EMPITA TURBUR Rz ¢ SH1(2) 2 = K
1k FRIEMFA TR v B d(ev) = 1)

4) FFEHL .z IRTIUBTLERG BT A TR BN < (e,
5) MWe(er,z) = 1(v) + 1 FERUHH BB NIRRT/
HIFF B ey 15,) = e(eyn0,) JURRBC (e, 12,) o

5) _ERITE#GEI , 55 e ST BN By LDPC
BB R

% 1,3k LDPC R4k B ARG BE (LK O(m(m + n +
1) log(n +Lydaiok 2 BB 1S BB 1 ) — B 0 AT A

iJrﬁElft, T SRR AETE TR 4 19
R e RN e e s B

S L D e R,
'!}E

BE— YAt R A R /A, O R 1 B T A LA S
R BHIROR

3, SEfI 3L

i Fi Matlab2009b 4% iR B IEHFITHET B, WiE
WMELE CPU 3 2.10 GHz, N4 2 GB,

XF3CER[ 1] Gallager 45 i (20,3,4) TEU] LDPC #47
437, Matlab B 7R B[] % 0.028 s, LDPC W EH K 6,4
AN 2, Hor, BEES I I K ER/DA 6 B, BV EHK 25

4
E/‘J%'féico T &y T € T2 > C5 T &30 > Cpo
cﬂ cl Ci 03 (“4/ CS cﬁ C7 cﬁ c‘? Clﬂ cll 612 CIR CI/l clS clﬁ cl7 CIB ;l‘?
E i g L 4 ]

T TE2 0a4 EWiRCHER

— &I = , LDPC HRS < KT 1000, B b P88 P L 6 0
SCRR[ 10 i 43149 Gallager £5 (1 008,504,504 ) AT K,
7E Matlab AP mARTIE (U 12 s BRI TIES R, 4310 LDPC
W 6, HE BB R : ¢ — 2105 — Coap —> 205 — €33 —

XFEESCRRIS ] Frag i, B A RE— U PR AR I i Rl
KHAUN, REERKKGI R B BTN 4.6 8- 3 JF B %
B RS EIE M H ) EERAGIIAY , B I 2k 1
T, HI S E RE RIS O(n™) 036 2 Pk . B, B
AR H MU R UL A PR B3 K, SCERES ] Br4a i
HWHGEEN SRS R, SR 6 18 A E EE N — R IE
M LDPC(1008,504 ,504 ) BB , 1B AT ] 12083 s, T 4
CHBETTR L LDPC BBy 8, fUTRE 12 s, RTE IR
T 1000 %, B, ASCHTRIVE LR LB BRI LDPC 1Y
B (TF#% 3106 ®)




3106 it H AL A %32%
FHSR R (12): 831 -842.

0.08 [4] DEMIR U, AKTAS O. Raptor versus Reed Solomon forward error
0.07 //\ correction codes[ C]// Proceedings of the 7th International Symosi-
0.06 L, A um on Computer Networks. Washington, DC: IEEE Computer Soci-

% = \ ety, 2006: 264 -269.
= 0.05 \ [5] SUKUN K, FONSECA R, CULLER D. Reliable transfer on wireless
% 0.04 sensor networks[ C]// 2004 First Annual IEEE Communications Society
0.03 \ Conference on Sensor and Ad Hoc Communications and Networks.

Washington, DC: IEEE Computer Society, 2004: 449 -459.
0.02 ~— [6] KAMRA A, FELDMAN J, MISRA V, et al. Growth codes: Maxi-
0-0150 55 60 65 70 75 80 85 90 9;00 mizing sensor network data persistence[ C]// Proceedings of the
TX/RX /% 2006 Conference on Applications, Technologies, Architectures, and
B8 HARHBET M-Growth Codes ERER Protocols for Computer Communications. New York: ACM, _2006:
" LAF WY, TX/RX 4 55% ~83% 22 [A}At , M-Growth Codes 255 -266.

MMENEZAR, BEAKF 7.85%, X TX/RX FH A [7] JIAO WEIWEI, CHEN CANFENG. Efficient data ‘eollection in

B AT, M-Growth Codes 14 AR R M,
7 HiE

AL T — IS R T TR AL s P 46 14 AT SR 00 (570
J75——M-Growth Codes, Z M 5| A T 25 T8 BE B4 B% iy 5K
W ARIE BT A SR ER A sink 7 I BAMERE T — Rl
GRS MR A T R R TR IR, W&

[8]

wireless sensor networks by applying network cedingf.G] // IEEE In-
ternational Conference on Broadband Netwbrk & Multimedia Tech-
nology. Washington, DC: IEEE Computer{S¢Ciety, 2009: 1463 -
1470.

GHOSH R. Network codingfaware, dafa aggregation for a distributed
wirelesg_sensor network yC] //dhternational Conference on Industrial
an Inﬁon Systems. “Washington, DC: TEEE Computer Socie-

301 —3200

JE B B R 50 HT , M-Growth Codes ] LITE AR BE L RIESL [ NG, SUNYUN, WU FENG. Compressive network coding
AR A R0, IR BRI A R R, < for\approximatéysensor data gathering [ C]// IEEE Globecom 2011.
S Q}%ashington, DC: IEEE Computer Society, 2011: 2166 —2172.
[1] AHLSWEDE R, CAIN, LIS R, e al. Network information SHWE HY, ADACHIF. Power efficient adaptive network coding in
[J]. IEEE Transactions on Information Theory, 2000, 6&& gitelessrsensor networks [ C]// IEEE International Conference on
1204 —1216. Cemmunications. Washington, DC: IEEE Computer Society, 2011:
[2] HOT, LEONG B, MEDARD M, et al. On the utility of ing 667 - 672.
in dynamic environments[ C]// Processing Tntemtionil Workkhop o NLUT DUNKELS A, GRONVALL B, VOIGT T. Contiki - a lightweight
Wireless Ad Hoc Networks. Tokyo: IEEE, 20045237388, and flexible operating system for tiny networked sensors[ C]// IEEE
[3] LINS, COSTELLOD J, MILLER M J. ommepeat—request B International Conference on Local Computer Networks. Washington,
ror - control schemes|[ J] . IEEE Communicat gazin€,' 198422 DC: IEEE Computer Society, 2004:386 —393.
(4% 3101 )
®2 OHHLERLR 1645~ 1646.
[3] SHANNON C E. A mathematical theory of communication[ J]. The
Bk AR PR 8 K IRl Bell System Technical Journal, 1948, 27:379 —423.
AXMEE  O(m(m+n+1)los(nel)) 12 [4] CHUNG, SY, FORNEY G D, RICHARDSON T J, et al. On the de-
SCHRLS] B9k 0zt *) 12083 sign of low-density parity check codes within 0.0045 dB of the Shannon
limit[ J]. TEEE Communication Letters, 2001,5(2):58 —60.
4 é:r]; _‘L_g [5] FAN JUN, XIAO YANG. A method of counting the number of cycles in
LDPC codes[ C]// 2006 8th International Conference on Signal Process-
LDPC B B s e iy — N EZE R, Yo ing. Washington: IEEE Computer Society, 2006; 2183 —2186,
B EEREEFEFEEWIEN. ACGERZGEW (6] K, XK, FL. T o R A MR 6 B 07
2 B 3 Dilestra B35 K LDPC. 1 Tanner [ 9%5 HyAS £, WL REBSET IR, 2009, 7(2): 119 -122,
SR AR RO T LDPC [ MOBT AT e s R A 17] M, R BAUL, 4. —Fh LDPC 0L SRR R L% U],
BSHEM, BERE R, N O(m(m +n + Dlog(n + MIRBETAL AR SA4, 2010,42(7): 1051 - 1055.
D)o R, AR FM TREAN Dikora ok |0 PR BTH EEFIliM. o BURL LA, 2006
H@@?ﬁ”ﬁﬁ}i%‘%[“'m ,%%E%Emﬁﬁ,ﬁlﬁtﬂiiﬁ?%%%{i [9] iiﬁi,;iﬂz @l@&ﬁﬁ:%[“’[]- 7 HE: o [ B2 B AR K
SR AT DAL R K L6 SR LA — 2 BB R I A o [10] MACKAY. D J C. Encyclopedia of sparse graph codes[ EB/OL].
J L SEBIHEAT s FAR H, BRIk T A SUBTHR M B R L A [2012 -04 —15]. http: //www. inference. Phy. cam. ac. uk/mac-
HPRETTH LDPC B EK, kay/ codes/data. html.
SEXM: [11] EFRL, DUIH, WEIE. Dijkstra SLRLIISIHT S )] . WIHLSE =
[1] Wbast. BAAmEIIAIM]. R Ah B L, 2007, VHITE 2 B2, 2008, 25(8) : 12 - 14.
[2] MACKAY D J C, NEAL R M. Near shannon limit performance of [12] ER&T, EME, 2= —R/p3 T Dijkstra F 8 M2 5 B B

low-density parity-check codes[ J]. Electron Letter, 1996,32(18):

BIELT . WS IR 4R, 2012, 41(2) : 195 -200.



