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Abstract It is known that a belief propagation algorithm is a fast decoding scheme for LT codes but it
require a large overhead, especially for a short block length LT codes. In this paper an improved belief
decoding algorithm using searching method for degree-1 packets is proposed for a small overhead. The
proposed decoding scheme shows the desirable performance in terms of overhead while guaranteeing the
same computational complexity with respect to the conventional BP decoding scheme.

Key Words : Belief Propagation, LT code, Overhead, On-the-Fly Gaussian Elimination, Xoring,

1. MB2 Zd%el F& i (code packet) S AYAIA

AEsHA e 4l ol A= Bl HAE £A

WA AEE e AdEdl W2 BEC(binary o] A#glo] gaiel wWAx] mFlo] kA EH
erasure channel) A'd¢] HEAQ! FE2 F3ltt 2 w7 135 HAEL AP s =
[1]. AEl F& Ta #zlo] ALHE A Wz =3 13 AR 23e=d A1e4E o
ZL Wl e /7t TAE] Hoe HAEHE 38 XX gAl5Y 93 ARE 9 HE 48 AR
ol Al FH o] A= (packet loss) FAAE= A W (information vector)2ti dh=d], Al o
7} hR-Rolmz 4 oEyl WS BECE K A= 2E 7S AR A7 3 ALso2).
d5et= Aol Addetth. LT(Luby Transform) LT %32 9% =235 7|9 BP(belief
5= BEColA Ad &#Fol ZHs= 4SS propagation) 235 7|Ho] tlEAdY e B3
Hol= 32 %% &(code rate)o] A A wkAle] nls) A4k Bidws)l spg gk Row ok
% FREE FEEA 58 "EALE Al #A ok 2y dSetnat sk B35 do] k
Aes Be g wurt 5o Q1] 7} o #Z&4E o 3 =(overhead)7}t X}
LT #5& Aok & k JHe] WA szl XA Z71ebes 98-S 73 givh & o2 LT
o] AE AF wAA HAES AP ZFste] Rz e B3 s¥oR GE(Gaussian elimination)

# Corresponding Author : Department of Information and Communication Engineering Professor of Namseoul
University (hycheong@nsu.ac.kr)
Received : November 02, 2014 Revised : November 19. 2014 Accepted : December 2. 2014



224 SIHLHAMRSMIILSHA=LX M7 A4Z

5o dugEe 53 £571 BP dagFd v
8l =2la At Fo] Byl A oW =rt
Al fitkeE AHE 7HA A itk BP 53 7|9
3 GE B3 7|He LT 39 7E3¢ B3
7oz W= A ERE WA A=

o
o

Al(trade-off) & 7FAaL AT
OFG(On-the-Fly Gaussian Elimination)

f
)

H

=

Flal
o g1EFe GE 53 ¢ugFe] d4To=
AdA e Al HAZEe] A WA vk
A F1 HSHEH AR5 B HE
H4E Fdst= 5SS /A Ak HAE]
T2etE BE AIYR GEY B3 dagAgs
EANA B8 FAForA npxY sfzlo] =
ek & 2 Az Ul 55 AAS TR g
7] Wl A s XS ®WE BP
o daFEFolyt GE B3 d3EEF By o &
oH3]

2 =EddAe A SREE STRIIIA %
SWHAE BP H35 @ LHIE=E Fo]7]
A8 OFG 53 719 Xorings °]&3 744
BP 53 dug]FS At & =29 74
53 2tk Al 2 FelAE LT H59 H/ES
st #AE AFET A 3 oA B =EolA
Ak xoring AAHE ©] &3 BP H3 d3gFE
S AAE ZlEsth Al 4 oA olEel U3l
AlEAE T3 eHsl= HF B35 A4t
&S SR g Ay AAE vl FAEHAL A
5 oA AES Pt

2. LT 59 /253 114

A&t st Ao kIl wAA & b
21 m= (mg m,, smy_y) 2 ¥EASHAR LT
T3+ mo 94 3 58 A4y 238t B35
AZ y= (yp yp --.) = BHROl Az A
Seeh k JNe WAR] HRES o &3 A
= LT 739 F353t #4823 vha3 o4

RSD(robust soliton distribution) £¥Z o]-&3}
TZr [0, k—1]oll A A ZI T}

) ke wAA A FolA Pz d N
£ A9g & xor A4S Fdste] Fostd d)
2y E A (DI o] ATk

y=m, Ddm B...0Em (1)

Eaag AR Ll id=
(3) y; 9l xor AAbell ALEH A2 HFl AEE
@i e AR WY b= [by, by, - - oby) & &

Ay s AFsHA Ak A7 m7t y, 5 A

a7l 9ld xor Akl AEEAS AS
by=1 e Zn AEEA 2de A%
T

y= [yl,yQ,...,y”}Tﬂ]' g X AR Wy
B=loby ... )7 & A8 99 A% 94

2 Bm=y° 35 3]

A 9ot o7l Al2E Bm =y 2HH
=3o] ok 545 AANY B}y %
7t (kxk) 3E G9F (kx1) WH Y& d&
T UL Gm=YE F me 53T F AUrk
A2 Gm= Y9 = GE(Gaussian

<t ol
73 Frkehe wde st LT $5:
B b2 247} RSD 548 2E2 42
ste] 541 Bl GE %5 @
25 guelFel A8 F U=

E33ta 5 HA dol e BE TE
HHEIE Ao ‘0o 2 niH = 8o 3
%z A3 y & y9 xor A A Hh thA
b7k 191 & ol ik e B3 AH¥ES B

Yo A2sk BF 00 @ wriA wrEe)



B ¥ Yivt BF Qo] HWH Eovt AEs
Aol BF 00] A = Eeta 25
7F 191 o] glom HE mAHo| Frkyof A
stAl Aok 53 dgo] FHE™ A2 HAES
FAg & B PEY BE YUt 0o € w7
2 9] HEHAFE vHEgrH6].

OFG <3852 B 3 dsl] xoring %
swapping #48& E3 A4EE & F 9 o

dHE Fgte] & mE IR GE A
7I9s Fal dvkar & ¢ k. SR GE &
o= 2 kN9 F5 dFle] &=ad wrbA
Itbe]A] w, A =2stE HZRE xoring
2 swapping 8-S AlAste AE B o 47
SHtriangularization)& gty o] 7]o A

swapping #4-& 19| W7} HopA s sh=

o ghs BT

3. Xoring= O[&%t BP &1

Ol

Ao BP 35 o)A k e 4l b
S Falstel BP H3E 3 oF 6-8%

219 3w xRS HEsin
(ripple)e] WA Ho] EZ Aol Fed:
BP 537]= a1 2 RS 7iken A

Sale] AAe FAFTA 419 44 Aol
=

k)
o
o
_>‘£,
P
o
)
N
o
=
ol
X
1
B

?_‘l'

R I R R R EAR = B = e T
oldg B BE 22 FRE] B3d wrt
A REEETIE gl HEAHoR Ho7F 2
mell= 27 1eA = 5 Q= vhe} o] Al
ofdel HAL =& ol dol ASEA ¥
WA= Ape-le] AR =" 19 45 349
M AeHE = gk olE @ AFE 2 eHd
= kR olojAA Hrh i =ReAe  A
ol A Ak npe} o] BP H37]e] FHrigh o
HE =g Fo7] A% H5E dudsS AAsta

A g,

400

349

F— 300

1200

Transmitted Packets

1100 --—100

| ! | AR

1000 B Ve OV SOV, S S P | \JHJ‘T )

] 100 200 300 400 500 600 700 8OO 900 1000
Decoded Packats

oy 1 BP B3Vl gE
6=10.01, £=1000)

Fig. 1. Ripple transition pattern of BP decoder
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[3E 1] kel w& W3 =(c=0.1, §=0.01)
[Table 1] Overhead vs k(c=0.1, §=0.01)

Decoding [):L;_ 2] k Oﬂ = 'E‘fz %XHLE (CZO.L 52001)
Scheme B8P Improved BP [Fig 2] Complexity vs k (c=0.1, §=0.01)
Code :
Length (k) Decoding
100 0.657240 0.048820 Scheme B8P Improved
o 1oa ol Code BP
00 0.548430 0.024890 Length (k)
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