P 3¢

#xc—19

N H |

FEZREBRERX (HEHREMBE) ARBRBEE
PRk 2 54 54 1 BEUE

HEEES : 13903

MZEiER . EBHE(C)

BFZe AR : 2010~2012

EE®S . 22560370

MEFREL (F10) OEBEIEFEICEOSLDPCHENESEALEZDIGHA

MEEBER (EX) Decoding Algorithms for LDPC Codes based on
Convex Optimization and Its Applications
MRARE
FIELW 1E (WADAYAMA TADASHI)
LHEIXXFE - TEHRRE - B
MREHES . 20275374

MR OB EE (Fn30) « ARFHEAFZE ClrX, Mt 0B 2125 < LDPCHREE XY 7 1 i
VG FOEBEERET DL L BIT, ZOIHELTCDMA FRIZB 5~ F2—F 7 v
YR, 2 RITCV RNV TFHGBEICE LS LT VT VX LD EIT -T2, SHIT, KA AE
B BIE RHERE S W ST i L FIEZBIE RO T VIV X A 35 & EI AU LG REIC D
WIS BR IS TRl b oo RS, LW Y b7 )7 RS B0 e SR 1E 52
1H 7 AT BT S 2 BARE LT,

MRS OB ZE (J£30) : In this project, we have developed a class of decoding algorithms for
LDPC codes based on convex optimization. As other applications of convex optimization
based decoding, a multi-user detection algorithm for CDMA systems and a two dimensional
equalization algorithm were devised. Furthermore, thorough the concept of continuous
optimization, such as gradient descent method and linear programming, a novel class of
bit-flipping algorithms, called GDBF algorithms, was invented.

AR ERA
(EHHAL - 1)
[ERESES [REEEEN & &t
2010 4 1,100,000 330,000 1,430,000
2011 1,000,000 300,000 1,300,000
2012 -5 1,000,000 300,000 1,300,000
&t 3,100,000 930,000 4,030,000

IR e =
BFE OS5 - A - BRET LY, @E -y hU—27 T4
F—U— R 55, ik, LDPC 455, THHRIwm

1. WFFEBR A 2 H) DTS 5 DRINTETEY, TNLIIHFZHERICE
FOH LW E 7 50 H 5,

D ETIER 5 O S IEICER R ELOE 2
JiE N ST O i el (2002 4FEY)
ThHV ., TOREEM 244 L LT Feldman 2. TR B
HIZ K DB EIEICE S B SENZET
b, Feldman & @ fEF 2l S 41, ARFHEAFZED HEEITIRD 3 5 Th D,
Vontobel, Koetter, Yang, Burshtein 512X
O BEEHEIE SIEOW R, I K OFEGAIAT BEL 7' n—TF O A —F Tk~ % &




TR O WMETH HE - 3RV FTIELEL
ErE T OinEaEfbilEE LTESAMBL, N
MBI XY —%IC FoiERIEE T
LEBI2LEWVOIHLDTH D, iz
< ZAZEROBRFFFEL O - NAER E Dy
AL FIEICE S EET VI Y X LD
& BRER FRENT DM D) B A 2 D% TR ER
DL & HEe

HiE 2:BP OEBMERELZ#E X 5, BLEN G
H & T BP(Belief propagation) 18501
BMRER EEAT AU RAOE L & B 15
ha‘o

BEE 3 : it R ORF 5 HEROfMENL: {5 L
o EERE . EkeRE L, MG D R
kD7 v X FHHBIZENT, FHLWFS
HER O ATREME A BRI 5,

3. WD 71k

AFHERFFEIC BT, B2l & £
ME 23 5, BRI IC IV TiE, Rk
IRTATT B REFIBOFAETD L&

EFERANOHLTWolz, ZOTAFTIT
DNTIE, FTREKERICL VTS T T O
FZUERFEL, BLRLOIZHOWTIE, 7
N3 Y XAEGE, BRERORZED T\ oz,

4. RS
ARFHEAFZE B D B ek R a2 %0 5,

() Al TR E Y N7V v 718 5942010,
Wadayama et al.)
vy 7y R SR, BP T
FHERECIEKIER2 VWb DD, FHEEND
72 < A EIE AWV TV B 728, LDPC 7%
BOEBEE LTHEHSNTWS, (63K
DYy N7V y FRE RISV T,
M7 Rk 772 25Ty b7V
o T VIR B AL TN, ARAFSE
TI&, LDPC fF 5 DR ZEIZIB VT, &
LIEMEO BB ZER L., TOHEMN
B DO RIbDBICE FEZ ER Rk L
7B LT, ZoEA iz X Atk R
DEY F 7V w7 TNy X hEHRKRIZ
B ZLMAREL Ip oz, BET LT
AT, ERIE L L TENZE Y
PR REEEA BTS2 2ITNA T, £
DOILHEFE D B TH D, Z ORERITIT
B 5 AR ORI AR B & £ 58
FHORTHBRAF - Ty, LiFuik
SIS TV D,

(2) NARIEICHE-S< LDPC %5 D18 B4 (2010,
Wadayama)

Feldman @ LDPC 755 O E a1 HifE 51k
IZFB T, LDPC #5575 D18 = M A
TN L0 B F DREFZERIZES T DMk
EetERE L L oilmicesbctE %
ZEMIREINTWD, AAFZETIE, RN
ZERIZEE D E N 7R A E R
HZ EITE Y NRIEIZ X D LDPC 7575 D
WENARETH D Z L Z2FIE LTz, i
MIETHNAE L 2BERICB O TRES
AT, ERIE L i LT, HaICHE S
RO EAURS N, ik bz S
{EBHELEWVWIFHLWY T ZADEEIED
BER ATREME 2B 52N LT,

(3) 2 KEHEIEIZHS < COMA < /LT — PR
HI7 L= (2011, G - Fnm)
COMAIZHIT B~ )L F o —P i HRGRE L.
A B IR 7 [ RE 0 Sl B O [ R
DOEDTHD, RWFFETIE, ==—Fh
VEEAAT A LIk INHREED
W L Fa—FRH T LT U X AORE
E B L, 27T Y LT, &
S ERWVRY EEWNLTHHLOTHY
~ VT —H R EA~ O REE T 7 e
—TFT ORI EEIMETDHEDOTH D,

(4) #JE B E S AT RE 2R B S
(2012 ,Wadayama and Hagiwara)
BT E 1T, X7 v (,2,3,...,0)
WL OO EREZEHSETRLNS
NI MOEETH D, RLTIE, 77
v ¥ a AE Y ke EOIGHTEFIC R
WTCTHBERR 2L TWA 27 7 ATH
Do AWFFETIE. BUBHIKI S CRHAT
FIZHIFKIT D LN T AT TITESN -,
B LWEMF 507 7 A% RE LTz, &
FRFIE, BIEEHEE 2 W TRER L <
WEDRARETHD &V FFRE R,

PLEDRERIZ, 1EEE O GE, F 72 13E T
HBERESOWHmIGEICHEFH I T\ a,

5. EATERMIE
(o AR DRI R O
=Y

Udessimse) GEo )

1. il E, (L TIEICES D
STEHEDOE ST LY ZAZHONT (BE
YT, WEHEEE, BRELE, 2013

2. Tadashi Wadayama, Manabu Hagiwara, ~"LP
Decodable Permutation Codes based on




Linearly Constrained Permutation
Matrices, ™" [EEE Transactions on
Information Theory, pp.5454-5470, vol .58,
no.6, Aug. (2012)

3. HERIEE, Fol L IE, T2 REHEEIZR
S EH COMA = v Fa—FRmE 73 X
Lt B EHEE TS CEE A, Vol.
J94-A, No.8, 649-656, 2011

4. Tadashi Wadayama, ~Interior Point
Decoding for Linear Vector Channels based
on Convex Optimization,"" [EEE
Transactions on Information Theory,
pp-4905-4921, vol.56, no.10, Oct. (2010)

5. Tadashi Wadayama, Keisuke Nakamura,
Masayuki Yagita, Yuuki Funahashi, Shogo
Usami, Ichi Takumi, ~“Gradient Descent Bit
Flipping Algorithms for Decoding LDPC
Codes"", [IEEE Trans. Comm., pp.1610-1614,
vol.58, no.6, June (2010)

(Fa2¥E£) Gt 714)

1. R Fnji, Fa@ L 1E,Pure involution

%@ﬁ% THES T LWEWRRF 2D T,
TEHOE(E I TR, 1/20, B

j(¥n2012

2. Akiyuki Yano and Tadashi Wadayama,
Probabilistic analysis of the network
reliability problem on a random graph
ensemble, International Symposium on
Information Theory and Its
Applications (ISITA  2012), Honolulu
(2012)

3. Yuki Fujii and Tadashi Wadayama, A
coding theoretic approach for evaluating
accumulate distribution on minimum cut
capacity of weighted random
graphs, International Symposium on
Information Theory and Its
Applications (ISITA  2012), Honolulu
(2012)

4. Tadashi Wadayama and Manabu Hagiwara,
LP decodable permutation codes baased on
linearly constrained permutation
matrices, Proceedings of IEEE
International Symposium on Information
Theory (1S1T2011), St.Pertersburg (2011)

5. AEEFIIA, FAEILIE, > #E45 %@&
3< LDPC %5123 L 7= S 1E =ik, %r
é&ﬁ&i S e 90&;%%%%k
=, 2010

6. ik EE, FOHIL IE, T2 WEMEEICHE
S COMA~ LV Fa—PRH 7T LT ) X A-E
v NHRIEIC X D PEREdGE-"", & 33 [FIE#H
S L Z OIS AR T A, 12/1,E M
e A vLiR7/L, 2010

7. AV FES, FIEIL I, MIMO GE{E KIS
L7 B E R ERE R =, 55 33 [mlf
WHER L ZOIHY R T A, 1272, E
wia A vLsTr, 2010

(ME) G 0fh)

(PEZEY PERE)
Ok Gt 0fF)

Py
FEIFE
MEFIF -
FHSH -
H
HFEFA A
ENA DR -

ORI Gt 01F)

ZAFR
T
MEFIF -
FEEH
HE
BASFA A
ENA DR

(& Dfth)
AR Iy D

6. WFFTkLR
(DRI EE

FoE L 1F (WADAYAMA TADASHI)
A BT EERE - TR - #f%
e E% 5 : 20275374

Q)W






