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Analysis of Performance according to LDPC Decoding Algorithms
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ABSTRACT

LDPC (low density parity check) code shows near Shannon limit performance by iterative decoding based on
sum-product algorithm (SPA). Message updating procedure between variable and check nodes in SPA is done by
a scheduling method. LDPC code shows different performance according to scheduling schemes. The conventional
researches have been shown that the shuffled BP (belief propagation) algorithm shows better performance than the
standard BP algorithm although it needs less number of iterations. However the reason is not analyzed clearly.
Therefore the reason of difference in performance according to LDPC decoding algorithms is analyzed in this
paper. 4 cases according to satisfaction of parity check condition are considered and compared. As results, the
difference in the updating procedure in a cycle in the parity check matrix is considered to be the main reason of

performance difference.

I.ME = B35S o]43dle] Shannon el TAlshe

Ao wolu g Fwlsl eEAAE o7 9l

1962 Gallagerel] ©Js A Alskel A DVB-S2, WiMaX, Wi-Fi 5 2] B4lo] 5o
2]€]7 A Hlow density parity check; LDPC)" 3% 2 s = 4 A duhle omxn

o] TEE 01 Bl Sl SToe] S
o FAR} AEAS AAEEH, thyoon @ee.knu.ac.kr, T3]
° —Mlxiz} Fofsta HAE3HE, ekjoo@ee knu.ac.kr, F413]%]
* ARGl Xﬁ}-‘—ﬁ 2 jintae08 @ee.knu.ac kr, 3]
T=HE  KICS2012-06-275, Adx) 120129 6% 7, HE=wAdadx) 20129 1149 79

972

www.dbpia.co.kr



) AR Y AR BE dae]gel] wE A vl 34

o]c}.

LDPC #3520 H3o= 3} 9] 7hdst 7 4t
nto g B37} 7lsdt - Yare]E(sum-product
algorithm; ~ SPA)& 7oz Foft  mE
BP(standard  belief  propagation) ~a2]&*e
LDPC 32| 535 A 33 dare|Eel & &&
2 FrR ko] Ak o ghEe] 3AE WA
o7 Aeshz wAelck v %5 BP daE|E
< 7R B3U)E A s WY ik S
3 W o FAlZ|e} gAlz|7h Hes Wk ol
g} o] 5 Eshr] Slal W 4] 2FHo] 8%k
o] At FA4l A]~Elel] LDPC #3525 #-g3h=
9l Qo] Aoz AAE wlebd ZF BP
darE]Ee] WS Helks|9le AFrse} v ENR
o] ake 3 e B4 AEshe 5 g
Z5o] AlgtElolen o] duEEFEe LR TH
I WHEEE Slpella] Mz 2jolE malh™ o
2} 7129 ATEddXE BE gueEed wE
FAATHo Y A WHEEE 3, EAEE v
oE Y5 A7l AEEE

ole] slel thgk QT vlulsiel

o

o

T
)
J
J

Boege [Ae] xR o]o] [[Aex{E= BP
LDPC %32 3 dyz|Es = 2
Ao sk ®F BP dueElEd) &3t

(2
K
i)
HIJNF
EL

LDPC %3t 33 dygl& 38 AFx s}

(belief propagation) dvE|Fo2 dezl & #
o WS v o R pegowy Hedd )
t} o]= Tanner 1|2 B3 Fajdoz
g 4= glth Tanner 1 Z AboA] AFkti= ¥

>

ok x

kKl

e lelEe] 7+ de dwsla, RlEREE dE
e ZAAbelEe] 7 o, & Fgele] 7 nlEe &g
ghetl zzela el Akl it 19l A
2 $He sgels AFecs) HERSE A
t}h Bsl A49 Zzte] xrr) delEldar 24

DEAFES BE 2 bR @ Al

(o)

= hES
shslol4

R hlie

2.1. % BP 12|

o

%+ BP ¢w2]ES LDPC B35 98 A=
Aok ¥ B3 whHoR ok At - dare
Foll AR Hl= AlFkese} vERTO] ik W
g Azgt}, = EF BP daElEdi]e 2E
HIEx oA BE A=A 2E ol &

Al ALE 3 o]F RE AFTEox BE H]
Ex oA FrR o] FAlel AdEic) o]
F HlErciE 0 1Y #E ke oAk &
RS B vERES] b B3 $9] s A4
Agkc}, olw] HIEES F b B3I wE H|E
x| FE 3 Azece] FrR gle] '
AAEE AL ov3it). % BP <aElEe o
2t WA Qlal] At o) wkE AEe] gl
ARE, 7F seld 88k AR B4l AEs)
7] Sl @ 5o FAe QA7) sEE w@

X

<2} BP &32]&2 LDPC E39| AM8EE= -
W daE|Ee] Amxcse} BlErxTS] oibs A
Aoz Adk) = 43 BP dvg|Zoxs A
|

N
iy
=
K
o
o
Y
ks
m
i,

T
€
o,
fr *
L
ftlo
=
)
(o

2 3o A IS o A B EksellA mix
HIERE7bA] pAPg o afste] A4 HlERES)
le} #ke] <=3} BP daelF
< SAHeE wERES gAlstme I 53
g T 54 HlEx=S A o), ofvl Al
oole WlExES] E = AR o 9e 54
]

gleh. gt she] s o A

Lt
it
=N
tlo
o
>
e
v

o

973

www.dbpia.co.kr



g EA18E3]3=A] *12-11 Vol.37A No.11

goz shie] Hibess) vERES 93 AP
S} FAIMOE ¥57} APed Aol A, @
W w93 A7) BE BP LwelEel vl
$30] olol] sel= NulwE 7l T

[<}]
AR

LDPC 3¢} 3o Zo| 672, 1248, 19203 df
Ao R FIGlal, FEES FEAHeE Wol AREE
12, 2/3, 34, 5/6= ARg3Rick Al Aoy
AWGN(additive white Gaussian noise) g oll4]
BPSK(binary phase shift keying) *1Z3l= 7o
7Hgstsict. 1ela Ho) wEES Sl 7 oA
2]5e] gE W3kE Sl WEEh] SlsliA 2003
2 ARl 7 Al AR ZE]le] e
1,000,000715 AH&-3)ct.

T daeEe] Adeakele] dds M) flE
A A 20 BE ng Few T
4 A A%z BRar dlele Axzdel ah
% F 258 Yol £F7} gl WA

< USSR e A FHd EEs 315 o
Aol = /5 AA3I 555 29 Aola, o]
2718 WSS @ e Hd) HbEEs 3l
o =23 w7 eRE AAIA FEle] B
S AT Eg Aleolrh el A9+= & 1

F 1. d2lE AxEAl v of el of3) R 47bA] A
Table 1. The classified 4 cases according to satisfaction
of parity check condition

Algorithm
Standard BP Shuffled BP

Case

Case 1 Satisfied Satisfied

Case 2 Not satisfied Satisfied

Case 3 Satisfied Not satisfied

Case 4 Not satisfied Not satisfied
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Table 3. Number of cases at 2dB~5dB

Case
Eb/NO Case 1 Case 2 Case 3 Case 4
2.0 767522 | 5491 2106 | 224881
25 867532 | 7011 1904 123553
3.0 932018 | 5534 1119 61329
35 969524 | 4249 706 25521
4.0 989211 2483 431 7876
45 996635 812 145 2408
5.0 998768 409 36 787
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