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Fig.2 Communication system in the case of two
sensor node and a fusion center.
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Fig.4 TIterative joint decoder of Turbo code for 1st
and 2nd information bit sequences in the case
of two sensor nodes.
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Fig.5 Iterative joint decoder of turbo code focused
on the decoding of 1st information bit se-
quence in the case of three sensor nodes.

FOBENENET S, Y — FE ol ED
BANEWETAZ TRV — FPFZoDgEE
Rl oTL BpiE, 3 (6) 2B 2D RF & DAHEE
R 5B o N FEHERFROFHAETH L. K
LTI, MAESLERICBIT A EEHRE v RO
HEFERER Lo(myr) ZRAD LI I VH ) —F
BN OBE~NLIET .

N
L (myx) = L8 (mie) + Z:wrbﬁwmw
i=1,i#j

(9)

I, o RFI S SE SN D FEAHEEER
Loga(tir) % ENZENRE w, TEAMITLAE
AMATWAZ &R D, FlziE, B/ —FhF=
DOYED Y — KRG 5 OMEEZILEL, K 4 2 hR
L, {5 CcEINE, M5 I3R5 my OESITEHR
LRE Z>TBY, 5 me, mz DREKICLTH
BRICE B ThbI A,

T IT, ZFRFEHERE v PRIIEOMBEIE LW
&, K9 BRRDL)ITHR) 2L TES.

N
LP (mj) = L () +w- Y LG (i)
i=1,i%j
(10)

ZOHBEIIBNWT, v MNRVEZ RN T HRE L
BEAhw EBRETHILEEZS.

BIzIE, w= 5 THHHE, R (10) iHMboREY
IV BOENDHEFHERIER Loaa(hir) OFHEL S
ZATCWBI LD, ZOBE, £/ —FHEN

1048

FHEL L THMORIINLDOFEOREINFIEILA
EEbLL WD, LU - NN 2RI L
WL BFIEDIEBLNII WS ERFEENE. T
BEDEATFHER wey EERIEETEH. —7,
w=1ThrHE, WMORFLHELNLFEFHESRE
] Loga(Mup) T3 NTRLEDLETVDLZ EILE A,
ZOWE, tUY ) — FE N 2HR 3 LoRHA2
LOEGNKREL BN T ELOBEFHREOHILIE
CCLE)ZEDTFHEHENSE, COBEDEATME
FEA wegg ST EET B,

¥ — RS ERCIZHEDOY v FE) REHFHAIZ
ROHZEEELL, WRRPEST VI AL, #
EUEFEHZ SICREKEFELTLEY. £ TR
MXTIE, BYETEFSLEITHLRVIES (uncoded
BPSK) IZBIJ5E Yy FRDROBFIA LY, Ev b
BOEAFNETHEARRD S, BYITE/RFLE
Tbrwvigs, X (2 TRENS MAPEFSOMRDY
WCZEEFMED MAP HIE%24T) 2 &il%5H. MAP
HEhk (2) L B% L EIE, SEERE LT, 55
DEHIZES VW ETHAE. ZDLHIZ, BYETE
Bt ZITh e VIBEICE Yy MANVREF/NETALE
AL, HFEOBEMHICL SR nE V) BRCERELE
ATH5.

DT 8.1 Tid, BYITEFFILEITbEVEE
IZBITAHE Y FRRVEOBIA LY, ¥y PRV ER
BNETDER we ¥ K0BH. KHALTRIOE
B Wepy DL ERBEALIFRILLET S, 4. T
&, BEER wopr &Y — AT FEHCTEEIEH
THIET, FHER way (0 = 7)) D5 VIEMNE
B Weaa (w=1) TBIRLIHELIDDRVE Y b
MORBERAEONAI Y Ial—va vl
NG

3.1 mEE &

9, LUt/ = FRZODREIC OV THAT 5.
ERMATEHELTLDI, Ta—TV IOV
Wy, 22T, B/ —=F1h5EY P mp =1
WREEBENLEEEEZL. ZEAD 72 —-Va vtk
V& —TiE, K\ TEENSL MAP HIEICLY L >0
oIy by =1, Li <0 %51y b iy =0
EHIETS.

Plmi=1|r

Ll:lnPEmlz():rl% -
Lo 2ty /—F1ekrH /) —F2D%EELY
NEOHBEER L D ES N AEREREREHV S

Le-mi+Le  (11)

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

WAy T =728 5 R EERRIH OB 2 FE L 7286E LB ) SIEES 3

ERTE, R (7) ROK (10) L kA ThkdDHN D,
P(rg=1)+ p P(1h2=0)
P(mQ—O) -I-pP(mz—l)

Lc"'2+p
+p eLc”’2

o) =W - n(1
Falra) =w I,

P)

)
(1-p)-
(1-p)
ZDELE, v/ —PFIDPHLDEELY P mp =1
ZEY b =0 EBo THELTL T ) HEERIZRA
TRINSD.

=w-In (12)

P(E)
=P(ﬁL1=0|m1———1)
:P(m2:1|m1:1)

~PQ&+£%%Q<O‘m1=an=1)
4 P(ma=0]my=1)
PO‘+L(M><O‘m1:1nmAO>
o )
N(ry— 1) drs
+ p/ooQ( QNEO” <1+L L(:2)>>N(r2+1) drs
(13)

NG E58 No/2 OF 7 AMEFEERTH 5.
Ih&bh, v hEDE PE) %ﬁi/J\&T%Hi@?ZC
EHIL wopt = argmin, P(E) THE2ZHNAB. Th
B L, B - R oD
(= Wavg = Waga) L% 5.

LY/ — PN OSGEBEKICLTE Y FERY
ReRODLIENTESL, TIT, FEELY MEOD
ST A—FI3ELL pTHHEIDETH. Th
5 NADOEFY Y b EDHEANT A —FPZNZEN
HEIL L qTHIEZEDOE Y b ms PHEETAHELE
ZAh. ZhE, ¥y bms ZERERDEL, \_h%
BREIL72&E 4 — FICBWTHES qfﬁi

Mbﬁt;%loﬁﬁﬂﬁﬁﬁitfw &L
T/ ZEHNTESL, ZOBAIFIEY MR Ufwﬁﬁ
ﬁ%iﬁ%%ﬁtikb%ptﬁféé

FT, LUH ) — FRZEODBEAICOWTE Y FEY
KERT., vV /= F1DLDBEFELEY b mi =1
YU My =0 EBWRoTHELTLE S #ERII
X (13) LA L TARNTREINS.

/E}Li Wopt = 1

'ms* --------- D p
®
“. P
q .
X[

6 Ev P m, RUBREEYY P my, (1=1,2,3) H
DR T A —F
Fig.6 Correlation parameters between bit ms and
each transmitted bit mj;, (j = 1,2, 3).

P(E)
=P(mo=1,mz=1|mi1=1)

Lg(ro,
.P(Tl_*;%z

+P(m2=1,m3:0|m1=1)

Lo(r2,73)
P<T1+ .
+P(m2=0,mz=1|m1=1)

-P(Tl-i- Lo(re,m3)

<0 m1=1,m2:1,m3:1>
<0 m1=1,m2:1,m3:0)

<0 m1:1,m220,m3:1)

L.
+P(m2———0,m3=0|m1=1)
-P(Tl-l-@ <0 m1:1,m2=O,m3:0)

(14)

ZIT, ¥y b ms RUBERELEY b my, (1=1,2,3)
BT X — 5 13 6 DBIRE oTHY, X (14)
DEI1TEHBREY b my EHLICEZSLILTUTO
LIERTES.
The 1st term of (14)
= (P(mz =1|ms =1)P(m3 = 1|ms; = 1)

-P(ms=1|m1 =1)

+ P(mga =1|ms =0)P(m3 =1|m, =0)

- P(ms =0|mi1 = 1))

Lo(r2,73)
L.

(1-9(1-q)(1—q) +qqq)

J[ely5e (e =22))

“N(re = )N (r3 — 1) dradrs (15)

~P(r1—i- <O<m1=1,m2=1,m3=1)

X (14) DB 1 EEUNSERICRRATE S, 72, &

1049

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

BT IHHEEF A5 AR 2006/12 Vol. J89-A No. 12

MiEL YR (14) O 2HB LB 3HEBEIIHF LW, B
2, p=29(1 —q) EVI)BERPHRYLODT, ¥y
MNEDE P(E) BRRICT LD ENTES.

P(E)
=(1-1.5p) // f(ra,m3)N(ra = 1)
-N(rs —1)dradrs

-I-p/ f(re,m3)N(ra — )N (r3 + 1) dra drs

+O.5p/ f(T‘Q, T'g)N(’I"Q—{-].)N(Tg—!-l) drodrs

(16)

f(mm)zQ( %(HM)) (17)
LC-'r,L

Lo(re,r3)=w - Zln = p +p eLj—fA (18)

FI#IZ LT, %/ —-FE N og4cd0oEy FE&
DEIIRRICT EDLIENTE S,

o= [ (R (+52))

: Z [N—lcn-l{(l -q)"¢" "

+q"(1—g" "}

-fiAKrr-n 1T ﬂf&y+ﬂ}dr (19)
=2 l=n+1

Le-rg
p)-e" +p
)=1w- E:M(I—M+ﬂ e (20

72720, p=2q(1—gq), r={ro,r3,- -, TN} TH5.

DEDERmE 72—V v 70O LEE~NLERT A
CLEBEZHTHY, 72—V TOHIEEDE Y b
BODFIANCTEDODLIENTES,

e[ [f o )

-Z[N1Cn—1{ (1- )nqN "

n=1

+q"(1— )N""}

-HN(Tl —a) H N(r, —I—al)}

I=n+1

1050

JIR”(a;)drda (21)

a={ai, a2,  ,an} THH, FHEEHICBITE7 =~
VT EARIBEREMTH L. RIBREME o &
FNENHEEERE R(a;) 129, v MRY
R PE) ZRAETIREZEIME, X (21) &Y
Wopt = argmin, P(E) T5 2 b5,

A (21) idr & a DRFUHE) 2N — 1 ERSGE &
i, LY — FEPSWIEETIIETENRE L
%5, LLEMED, SEMTIIHEEN T A—% p i
BETEUCEEELHVII LB DEDT, wep 12
BENEBEBVHERERLELE 252 (107° &
ETHS). 20720, vr¥ ) — FHPSWEAT
DERSITE L T AN IEICL ) BEICFTEATEET
H5.

4. ¥ & B

X (10) 2 W76 OREESEOE TR 2 FH
B Wag (W= 57), MEEAR waa (w=1), K
UK (21) 2o RO ONDBBEEHR wop 12DV TIHEL
5.

T, BEH wopr BED LI RMEEL B LDODERT.
/= FH N =3 084, XQ21)DEy 4
N P(E) B/ T HER wep = argmin, P(E)
3, 7T IORSNBMEE LD, AR, £/ —F
MN =4 OBEDER wey 1XH 8 IRENDMEE
L5,

B wopr Y BEHEOHIAIE 15 < wope < 1
EoTHY, KT RO o505 LH10, Eh

weight wopr
o
[{=]

o
)

0.7
-1

2 3 4 5 6
Eb/No [dB]
7 kVH - FH N =3 ICBIIAREESR wep
Fig.7 Weight w,p; that minimizes BER in the case
of uncoded BPSK for sensor nodes N = 3.
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Fig.8 Weight wgp that minimizes BER in the case
of uncoded BPSK for sensor nodes N = 4.
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Fig.9 BER performances of proposed joint iterative
decoder using averaging weight wgay, for cor-
relation parameter p = 0.1.
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Fig.10 BER performances of proposed joint itera-
tive decoder using adding weight wg4q for
correlation parameter p = 0.1.
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Fig.11 BER performances of proposed joint itera-
tive decoder using optimum weight w,,: for
correlation parameter p = 0.1.
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Fig.12 Comparison of BER performances of pro-
posed joint iterative decoder using differ-
ent weights: wayug, Wadd, and wyp for sen-
sor nodes N = 4 and correlation parameter
p=0.2.

FEN Z2HRLTOE Y MEVRERICES VT
EDOLHERTES.

=77, MBEAR weaa AVZHE, ORI LY
BONLEMEEREBRT TNTELADETVE I &
WZ%%, ZOBE, £/ — FRN 2823 Lo
RINDPODEGVPREL BN TEL0EEHEDS,
EPAELTLES. ChiE, K10 XY, o/ —
FEEN=3DEEIVb L F /) —F N=4D
BEDHHBE Y PR FHFUEPEL L ZoTLE> T
L5 ENLIERTE S,

RBES wopr T AVZHE, K11 IRENS X
5 iz, E!Z‘i/'jé]‘% Wavg ’i’j}ﬂﬁi& Wadd %}ﬁ\/‘f:i%{ﬁ\

1052

conventional(N=1)

Bit error rate
—
o
«w

Eb/No [dB]

13 HADBWICLZRFEFEOE v A RE:H
DB (BvH /) — VN =4, BT A%
p=0.1)

Fig.13 Comparison of BER performances of pro-
posed joint iterative decoder using differ-
ent weights: Wayg, Wadd, and wep for sen-
sor nodes N = 4 and correlation parameter
p=0.1.
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Fig.14 Comparison of BER performances of pro-
posed joint iterative decoder using differ-

ent weights: Wgyg, Wadd, and wep: for

sensor nodes N =4, correlation parame-
ter p = 0.1 and channel coefficient L, = 2.0
when E3/No and the fading amplitude are
both unknown.
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Fig.15 Comparison of BER performances of pro-
posed joint iterative decoder using differ-
ent weights: Waug, Wadd, and wepe for
sensor nodes N = 4, correlation parame-
ter p = 0.2 and channel coefficient L. = 2.0
when Ep/No and the fading amplitude are
both unknown.
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Fig.16 BER performances of proposed joint iter-
ative decoder using optimum weight wep;
when correlation parameters are different
from each other (p12 = p13 = 0.2, p23 = 0.1).
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Fig.17 BER performances of proposed joint itera-
tive decoder using optimum weight w,p; for
correlation parameter p = 0.1 when FE}/Ngs
are different from each other (E,/Np of
nodel is 2dB lower).
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