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Comparison the State Vector Fusion Methods for Data Fusion in
Multi Sensors Networks

Bijan Moaveni, Shima Rouhi

Abstract: In this paper, we compare the performance of state vector fusion methods for data
fusion of multi sensors networks by comparing the estimation errors covariance. Here, we represent
the three main state vector data fusion methods and we prove the equivalency of the estimation
error covariance matrices corresponding to these three methods. In last part of the paper, the
simulation results are presented to show the effectiveness of the theoretical results. Also, we
analyze the computational load of these three methods by simulation analysis.

Keywords: Multi-Sensor Data Fusion, State Vector Fusion, Kalman Filter, Estimation Error

Covariance.

s ol slas ) gy K din Sl ol Sledbl LS 5
;..;SJJ (Sl ;.:SJ.: o) L;..9 Slosl sl ol L5.*:Ua.-
fb a5 sl ge sla a5l 5 51 (S K L3
IS 4 Sl S 5 g sgde Syl i p JA] ol i ST

350 el ans 53 (S 55 & LT e sled 4 (G b g OT ab

! Multi-Sensor Data Fusion
2 Decision Fusion

doddo -
S5 SSs s 4 Ko i Sl S5 p e
b S 1 e a0 S5 5 ki (gla S 1 ool LoD
35 b s Vb B L slas 5 031l 4y glas da L aS 5515 o0
Sl S 4 (o s il 228 I 5 sl i 5 odalie AT 5
Shentizal b jzis Oluabl bl 5 &8s 4 olaws G 5 Cad 1,

o sb ol a | i oLl ~ 01l 335 1) 5 ST Oledige ezl o =S Aloee

Salre 05 1L 15 0dgs s 5


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

Yo 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

LSl Slay il pobie 4 el 2ld 93 5IBC 55, 5o
S A Sl e 5 6,5 o e S 55 Sl 51 a3lizal
Jis Slaimi s dl o 53 S 53 61 Sl e 5 55
b or oS 5 SRS b ot Solas o ol slme olad b
IV AVAF] 550 Jolb ladl 5sg oS tie Sl mads
L gl 0T Gl sl OBGUI 0I5 (o 1y B5 (ol otas Sy uioms
S5 K 33 SVl S 5 s Ssle 4 b Sldalie cus s
Sl S5k Ll s oS 5 Sla ) o s 33 (S s
33 DAL 4 2 e "0 e )87 Lo 5 VM Dl s 8 FKF 25, )
MalS” oy gy oo sl ks 5o s, S eIl 5 eSS a sy 0!
S s e gl il ol 5 fuols BB 5 Lsd o iy Jae
G BN ey ol 03 i e S 5 KA b sV S
sl a SleMbl S 5 51 eslizel L il peess OGI BC
g 33 S S 85 s BB 5 e oy s sy S
53 el ke gy el Ol E Sl Sls ST e sl )
K ¥ sl gl 5 Lol Sl s aks Ll 457 0k o pLa1 [14]
2 e sl ey K 51wl BC a8 p b 4 sl BB
5;,‘,;,)L:l‘cw.uugg)t,;j,)got;@au)\gﬁg,;;
S blge 5o 5 il o FKF 3, edi asls 03 g Olos Y
IYA] 5505 5,585 Wil o Laiel Slaslie alis 5 Kol
4 Ol oS 5l gy Sl ws l Obe 03 O15 ( Grimes
LYY 550 o el Oldaline Wbl Ogs s pess
S L 53 5,5 s s @ 8 el Olides
o3L3l 5 5,05m 4 4o sk Ol o Ko dir I Jool> LoD
Sl 33 53 MBI S 5 L Ods oS gl [Y] 3 a5
ks b sy 3 Sles s sl 5 0ks plani) a6yl o
Cro035 Sledbl LS 5 5l 8s caeSli e alia il B gl ol
o 03 el odd szl 0> 8 Com Sge 535 2 S s
s aslial (5,5 o3I S 5 s 5 SNl S 5 sl Gk
Conlas oo sl &S s K SVl S 5 sl [P] s ol
Slp i oy g e oslatal 2l - s dalsh (6 65 ) Lina
33 el 0l )l by SLOG Hsbhte 4 b K Sl LS 5
22 SAe Jeoly wsos opt Sheslial b L ol 6l Gees gl
G o) 85 5 0T el e slgity o e S L OSG
O S50l s 0T b 5 b Ke Sl o
Cola i & [F] 53 ol e Jidl a5 3 &5t
Calies gla S gloosls oS5 51 oslial b &S Cosl 0 1 b
s e 9 455 5 b3 55 L glulid 4 2887 (g 0kl
1 OT (87 & bl sla Ol b lasl b (22575 5 5 ol g0 Cond 3o

8 Carlson
® Covariance Intersection

o o 5 Syl 035 05 5l Olwdign 5 Oliioms 4 5
5 0Ll O 3 5 T Sy Lo (DMWl LSS s
5 leld Gl Caliden ot Sl S 5 Lbls (Ol
o= 3 Jels Dbl S el s sy JRS
53 el el 3BT 5 bl s 51 5 G35 oL5)1 4 eSS
LA 505, o Caliten Lol 5

o S 5 J S OGl e G s o il eslinad
b Shs s Wl P U S P PR e
a5 ket s S 65 Sl izl 4 ol (5554
4 0l5 (o 4o sy ANl sdate wlie Sl eslizal blje o et
IV V] s gasoplal 555,00

5 F i sl S o VL Sk A o

S ol s s e

Spdedalio g ndi agy NI @

b sl Koo loslinl Ol sl L ls ayja talS @

SRR ST SR

Ly gls s 3 Sl S 5 Gl ke sla )
o 5345 Sl o Sl 5 G35 s 4 (o 2ed 5 gate 4y (6 S
s i 5 5 SIS (gls gy s 53 4y T 015 0 JS
e 555 e oy 4 015 (e NS sl g 1S s
3Tl S S eslinal oy 55k 45 e oS 5 (OWA') o
DIV 05 051 T Jas - s (63 50 IVl jy (e o 7 ioman
(o Slapn s SIS 015 o a0 Sla 5 48 same ] i
DFOY] 51 06 636 s 5 536

(ol S e SIS DM S sl ) Ol
SW] Al sy S5 e Sl i Sl eadane sla i,
BESrS PO P g A TR N § PR 2 R P PN AT
S B S0 52520 ps et N SOlsa- S s S pe- SHls
Globy oS5 e A Sy S5 sle s, [YY L
L VA Jle 3 b odsl (S sle Kiass 3l Jool> Sl
e oS 5 g 55 68 Gl OT Sl ey s 8 e
—eskinl sy 4 015 e T e S 2aS il
DAL s (FKF) "oss dmze IS ks 55, WV] 55 BC) 4uls”
3503 05U V4] 3" palkis 4L oo Loy,

! Ordered Weighted Averaging
2 Bayesian

® Kalman Filter

* Dempster-Shafer

® BarShalom-Campo

® Federated Kalman Filter

" Millman

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oslat d o o 25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l \ig

90 bt (Galae O3

Juﬂ;ai,x:tgptﬁM,:,gﬁmtf@@tjj,malo;ﬁ
ASL.M) sl (ﬁ}.«« g}f'."u 6\:; 67.»)3 LLSJLN 4.:..:1 rl;u‘_j WLJ
i 02 3,8 s e b s Sl Sl o

A el Sl (S o 5 iy e 5 i ol Ll 5 oy

= oo Oledbl s § Al Olgal =Y
=25 LST R )

}FKFcBCﬁ)ﬁlmwa&Tﬂﬂ}ﬁJlﬁ
T 5 oSl (8l Llss 5 (e o) aw ol o 4ty s
ol ol 53 a8 oylal 55 el 1 e &S kil 3 8 e 4l
\Aji.‘a- 03l3 a-\.ﬁfs_,.:fj}‘ )_’la.ammﬂfj;l:s(;y:lxﬂ Bl LAU:})
éﬁiy’ Ol 5 s g5<:““}:i sk 4 14 ‘”st“ osliul
,'Ll:éﬁ}:ﬁu;ﬁl;;)jf LC,@;: aals] BERE™ 43‘)‘ 6\1@}@YJL&A
RS V‘A‘F QTﬁ Vfl’. QY:&;;L}JK

PN [t I
Jio 3l aslizal sliw r 45 Sl (23850 ang akd &K T s
Gl Sla e o Kils 03505 paien o by S o (gL
Pl OYslas 3 (glas gaza él}p e ol bl o fes e
Sl Sas w A e 55 plul S Sl WSl e cpeds sl
3yl dl e 55 A8 e e Dlialie Sl G5 4 s Sb)
b it ol e A0 53 5 358 Ut e Sy G b
- ol uu%wx,mfcy.;t,?'\ Sldalie 51 eslial
Ly b Ko 6,8 oIl 5 o Vsl 8 a8 55 55 5

g o o 5 5 bl

Xy =AX, +W )

Zyani =Hyi X Vi i=12..1 )
S 655 3l Sls 7y cbxlslel b Sl Sls xS
5 Ao oSl b Jie 5 e e 8 G5 Vi Wy gl
25 Olse 4 S dsl o Ris Q Ll sl by
s IS 2 ony S s e bt (6 S o5 S8 5 AT

Y]l Oy LB 5 o)y 4 4l

XAk+]Jk,i =Ak)€k|k,i )
T
Pesaki =AxPeii A +Q *)

T
Kiai =P i Hicai

T 1 )
X(Hk+1,i P i i +R; )

S siS Culda Gl Gats ol 5o lel e Culda i (e 4
G GlaekiS S5 LS5 g e et Sile sy
e b gl S0 R S 5 6 [0] 5 ol ol eslinal
e GESL el oS5 b gl ) Sl Gler ek ge (e
S ez O (G3le ad gl ol o oslinal | g ) (500
e Bl gy Sl Sde GYsb 35 e e (oS 5 e
S e ands 53w e Ol 055 U e
O e 3 52l U e 53 S S [P] 5ol Sla) 5
maglie gy ods e UKF T oSS 4y 5 JulS™ o5 4 Sler Snise
) S 5 Bl an g GalST il s A s Shes (sl e
S sl b 55 [V] 3 sl 85 S yp0 (5 0b e 53
S 02 CCD s 55 5 &gl Fyl Ko 55 DD
BB slaylys 5 Ll by dsbes lanl OT Lalul o8 ol o
il bl dm g IS A8 3l szl b Dy O gal e 53 et
Slazes o8 53 0l 035 (et bgas W L s 335 o0
Lme 55 Sl Camdge (ool St oSz romen 5 Ol
"’f?d‘c""‘d

Ol ol 5 SVlhe 5,0 8 o)Ll 5 2y o 6,Klen
uﬁ,)ﬁ\;f}yawbtq;L;urz_,}inm,)“.u;u
53 Sliios sdad 4 STz o o)l 3 (s S s s
3U5 g 55 oS5 e g DL 1) S 3550 § 0 50 msl 0> (0
Flas Jo 5 as Slagsile ooly S 1) e o) OBl LT
3y 03 ol S akb S 5a g e g el pe g Al | Gl
et 3 ey p 4 Sl A Ll ol 15 G sla sy s 455
S 5lae 3l 6) g5 sl o 451 5 edks wlf (sla o) SN Ay lie
ot A Y Gl pme e 5 B s )l e
Ay

SFKF BC otas g, aw aglin 5 Jdowd ¢ gy 5 4 dlis o)
SMEe Sl SE Il ol S5 e Sla b 45 seme Sl ek
SOl o)y 8 Gladon 8L L 5 Olulbee pzem 5 pesd sl
Jebos sk ol 4oty dal g 5l et e lie 5 L
s sl Wl ST gl o Pl i sl
b amlie Sy wipdy bl KuS b T amlie 5 b s,
'ﬁ)}g‘ St Ol (g2 Go b Slesls S 5 gla Ss) (Slwlows
2P Al JS 53 a8 el S a e Calodd pu s o
S0 3 5 ditd pbl BB andlae 3550 sla K oS ol
ol 228 Ol O ol IS 3 5 Wilazsls bl

3605 Sl g A el o dlas oyl £33 LS )2

Jolan UL €10 b cppm i 53 iy an al oS el

L INS resetting
2 Unscented Kalman Filter

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oplat © o (25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

A% 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

oslazwl C)Lﬁw‘g_,.:{jf d\ﬁuﬁﬂéu)bu)‘ db)‘bjg_,.;j X\k+]_lk+l| =X\k+1lk i +Kk+1|

X )
><(Zk+1,i —Hii Xuak i )

.&\;,;Mbﬁ-L«jT)'IC}lujj)wgﬂqﬁalfaﬁ@

BC g;bj) Hloslasl b oJ> )‘éﬁ M;}g W A 4
g Pusgic i :(| —KyaiHia, )Pk+uk,i V)
35 5 S 93 3l Jols Sledbl S5 gl S BC s,

s 03 elial b K o5 5 Sl ool sla o3ls 87 Il

SSoh wlie Eay cpl 5o [IV]euE @l VAP Lo s dsb s

Poiari 2 o Slay omeds Xy 88 S¥olee o
Azea K +1 r\f)a (-li /S > o .“Gw&li)‘};w)b

4 IS s S5 Dlalin 1 e pae o sl ) IS 6 S X R
Gl o a ol 5l e 355 e eslital il eai St
Ao b S 53 pais sl S Slam sl 5 s
(P =0) Ko 53 sl i sl Jliza il s 87 51055

PPV O] 858 e oS 5 0 1 (@) 5 (A) S¥olae S50 4

it (eSS allS s lul s SleMbl LS 5 o 5
Gl iy 3 eslimal e ¢SS ol o jtege 5 LSS &S 2l 2

2 Sl s 4 semme 53 Sl Db sy S5 e

A X -1/ A
Xk +1,8c = Xoak1a T P11 (Pk k11 + P2 ) (X k+lk +1,2 ~ Xk +1k +1,1)

W)
-1, -1,
=P iaks2 (Pk k11 + Pk +1,2) X1 + Pisiosaa (Pk k11 + Pk +1,2) Xk 41k +1,2
-1 1
Pk +1k +1,BC = Pk +1k +1,1 Pk +1k +1,1 (Pk +1k +1,1 + Pk +1lk +1,2 ) I:)k +1k +1,1
-1
=P k11 (Pk k1 + Pk +1,2) Pk +1,2 @

-1
=Piais2 (Pk k11 + Pk +1,2) Pk 11

sbobsy o 4 Xy 109 Xagrapg oYole ol 5o

Thiera 'K_Fl| T . S Pk+1l|(+ 1Y o) sl by edd es) s Db
Fiitgsra Fretlk+15C 33 e gl byl ST Gla s sl 35 a5 Py +1k +1,2

Tpera [ ®E, | Frasfiesa o Prvtlk+rac bl S5 al p oeeds )(Ak+]1k+1,BC sy Yo A
o Pevsiess S 5 Jeel e sl WIS e Pruaganae

.~ BC j}))b

KF) Ko ¥ 3l (g1 BC Laly s 3l oslinal b Sl s o8 50V JKs 5 e s sl 1y ldalie Sm | slis e o

LI L R
pALs STl alie Bl (53 & 53 oS 5 5l 5 L, L
3 503 o3litnl Ol 5 o ¥ IS
fic+1|ic+1,1. -
Lkt =] KF, L+ 1|k+1.502
L1 5
R+l|®+1l | Fuser Frertjkrrmc
zR+L: -KFE k+1|k+1.2
P ymrrz Lh+1|k+1502
Fuser
- E—
e Ah+1|k+12
Zh413 KE = P;c+1|k+ B2
1, = -+ = 1.BC,
Proitrra
Aft1|k+LFCI-1 .
—_—= Xh+i|k+1ECT
Polis Fuser
2 E+i|k+LECI-1 —
k+ilk+1d
- KF, mron Fysvnrrecs

Pic+1|R+L:

(WL o oIS 25 5 e KF) Ko | sl (61 BC Ll Sloslinal b Il s o8 57 IS8

Journal of Control, Vol. 5, No. 3, Fall 2011 WA 5ol o oled B Al oJ S aloes


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l YA

90 bt (Galae O3

Thetlk+11
Zh+11 g LKF,
Pic+1.|;¢+1,].
Ei"+1.|ic+1.,: -
Xpotliet FuE
Zye11 LKF, Miaster k+1|k+1FEF
Pesqjgera i | ——
Pertlisrrrr
h+].|h+L1
Zhe1d r-l
P+1.|.<‘+L4

FKF Josy 5l eslizal b Sl s o8 5 7 S
S 5l U pmess gl Wbyl S e sl FKE 34, s
S &S Gl s BB (1)) S jp0 40 K | slaws SleMb
.um};m)\\v),;ﬂ
-1

Peiagsr ke = Zpk+uk+l| (QA))
i=1

- Ol Al opl o Sl ol () daly )00 53 a5 JB &S5
S b Ko s (6,5 el F5 6 Shpe 3 cda
2 i gl bl st 0.5 51 YL b K ol
e sl Sl 5l elpes b K Sledbl LS5
b mads > GRIB el pl 5 03 5 Sa S o sla s
s 0L [ FKF gy el s Oledlbl S35 5 eslizul
I b Jb b S sl bbbl S5 Y
o LFKF gy 5 eslizal b 5 (1) 5 (1) 53 s 4l,f adalis
S b L Da e K e Ko 5 Shes Glojen
o e gl S5, o Hlastl 53 1, (V) &g 0 s
A e e (sla 2k 45 L

Gs 53 1 e sl o SSle (1)l S eslizal b — LS

FKF 49y 3 oolainl b ol 5109 ey -Y-Y-Y

2 BC iy, JSKas Jo sk 4 VM Jle yo FKF 25,
B 3351 S b 6 S 8 S Ml S 5 o g
A ool Jols FKF pg) olal p Sl rades 028 4
03 Asl e ¥ S P Sl oSk wlie sV A S o
e 03551 Gy 6l (LKF) Jows oudIS 2ld a0 gy o
bosls s day o 55 5 03908 Joo Ime S 4 Db (la i
dslan 1 oslizal b 5 Sl Slareds edd Jls 055 ¢ gemee dbsy
Il e B Ly g oS 5 SIS b sV A8 S 55 (1)
IYEXVOANYYFYA] 55 8 fole a5 gy &S 2o

I -1
X = Y Pt
k +1k +1,FKF — k +1k +1,i
i=1 ()
|
x) Pt X
k +1k +1,i * k +1k +1,i

i=1
i sla bl ST Ko Sl e 05 e 6l iy o
Shee 531 835 6,53k sla Sy 5 (S Olsm s sla 2k
g By oSl Hls S 5 ) s el asd o0 eoliiel OWA
e Sl Ko e Jlize e gl ilsls S STl
s 5 i 525 53 6,5 I bagg s (P =0) el s s
S 2 S Olge a Sopanl b wsl (R =0)
i iz 1S 5 ez S el s [YY]s2 e e
Shils b osls S S50 53 5y0p) S el ok b o e cla
oS CE A e (h) ol Sl esliaed il Glig s
b awlie )3 FKF (2g) odes O dbali 457 Cal S5 4 p3Y 555
G AV L 5 Dl a2 a5 05 (o 1, BC 25,
335 e b 6K i sla K 55 Sl S 5 s FKF

iy K
-1 |
-1 A
E |:(Xk+]Jk+1FKF Xy J (Zpkmkm J (Zpkmku,ikaku,i J_Xkﬂ
=
T
-1 A
[Z P ki X i ]
i-1
I
- ZP’l Ix
s k +1k +1,i k+1 \Y)

|

| 1
:{Z Pkfuku,i} E Zpk_&ukﬂ,i ()(Ak+uk+1,i —Xk+1):|

Li=1

|
Zpk+uk+1| [ Xk+]Jk+l,i _Xk+1)J]

i=1

Journal of Control, Vol. 5, No. 3, Fall 2011

e

Sel O esled o W oJ 28 de


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

¥4 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

35,5 aculowa (V) Sy g 4 et (Sl il ol r)")?

|
(Z Pk,
=

s> 8 DU FKF iy el 5 omed 35 bl 09 o)

coredd gl Wl S e dbe sk 4 fromes ol

=
| |
n 1 -1 ~
(X k+1 7 Xk 4k +1,FKF ) =Xk —[Z Pk i J (Z Pk i Xk 1, j
i-1

i=1

i=1 i=1

“Iroa [
-1 -1 A
J (Z Pk 1, Jxk+1_zpk+uk i KKK L v

-1 |
-1 -1 -
{z Pk s j |:Zpk HK i (Xk+1 =Xy ki )}
i=1 i=1

3 dal g dcle S (VF) O o 4 opmedes sl byl 87 1

. . T
Peiksarcr =E [(Xkﬂ ~ XY 41k +1,FKF )(Xk+1 ~ XY 4k +1,FKF ) }

[ “Irra [
-1 -1 -1 ~
{Z Pk i ] [z Pk s, JX k+1~ Z P Xk sk s
i-1

i=1 i=1
! | " ol
-1 -1 . -1
X Z Pk Xk~ Z Pk Xk s Z Pk i
i i i-1

! !
-1 a1 R
{Z P 1, JX k+1~ z P a1 Xk sk i

i=1 i=1
1 ! 7
= -1
T [Zpk+1|k+l,i] on
i-1
Hzpkmmujxkﬂ Zpk+ﬂk+1lxk+ﬂk+1|

EOne

i=1 _
. (zpkmkm Jxkﬂ zpk+uk+1lxk+uk+ll -
i i=1
:[z Pk +1]k +1,i ] | | {Z Pk +1k +1,i \J
T -1
{Xkﬂ(z Pk i J Z K +1k +1,i Pk +1k +L,i
i=1 i=1
s )2
. 1 i
|| DD P (ke = Rk ) | T
_ 1 i=1 -1
= Pk +1,FKF= Zpk+uk+1,i E | Zpk+1]k+1,i
i=1 R T T i=1
x Z(Xk+1—xk+uk+1,i) Pk +1,i
i-1 i B
I -1 A A T p-T
zpk+ﬂk+l,iE (Xk+1—xk+nk+1,i )(Xk+1—xk+uk+1,i) Pk 41,
| 1| \i= (o)
= zpk_l K +Li
i=1 ke L. 1 T T
+ Zzpk+uk+1,iE[(Xk+1—>fk+uk+1,i)(Xk+1—>fk+uk+1,j) }Pk+ﬂk+1,j
i=1l j=1
Iij |

T

|
1
x Z Pk 41
i1

C..&\Jﬁ\f‘:y.ubw‘_f,“b-L..SJ}u\:uf}&»&l{dh%cﬁd:&fﬁbf@db%ﬁL;Ua:-d)u.lw‘uﬁ;la

Journal of Control, Vol. 5, No. 3, Fall 2011 WA 5ol o oled B Al oJ S aloes


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l AN

90 bt (Galae O3

E |:(Xk+1_XAk+ljk+1,i )(Xk+l_XAk+ljk+1,j )T }= Pij=0 (%)

=

[
= Pk = Z P Hk +Li

i=1 =
ka +K +1,i
| T
-1
x Z Pk s,
i=1
-1

Zpk+ﬂk+l|

i= i=1

|
-1 -T
Z I:’k +1k +1,i Pk +1|k +1,i Pk +1|k +1,i Z Pk +1]k +1,i

Zpk+ﬂk+1| [(Xk+l_)(k+uk+l,i )(Xk+l_)€k+1|k+l,i )T }

%)

1> a3

I L I o
= Poiaiarcr = [Z Ptk J [z Pk ][z Ptk ]
i=1 i=1 i=1

| =l
= [z P ]
=1

J= (1) 5 (1) SV¥sles oS Il ol 03Y S5 15 55
oslizul 5550 (14) Wslas )3 e delons ) haie 4 0T donss 5 a8

5,8 )3

X 4k +1,Mill :ch+l,ixk+ﬂk+1,i ()
i-1

L sl LxL B 03y sl Ck+1,i , i1 =12,...,1 &
53 o 0313 OLis SYlas o&aws o 5148 sl o Sl ls sl
28T Cands 05 a (YV) 5 (YY)

Cy +1,1Pk +1k +1,1 -Cy +1,1 P +k 1,1 = 0

Ck+1,2Pk +1k +1,2 _Ck+1,l P« Hk+1,1 = 0

Ck+1,| 4P 1k +1,1 -1 _Ck+1,l P k1,1 = 0

L

|
D Ci =1, =diag@,....1) an
i=1
ool Sl ol ga il o XL slal b ity s Sle IL Ny
303508 b0 (55 L Ll oS 2 pasa gl bl S
aloms B (YY) oty Sl oalimal b s K blize a1 87
.[\QLYDLYf] Sl

T
Py 1k +L,Mill = zckm Py +1k +1,iCk+1,i (YY)
i=1

OA)

i b S Glojer pde Do g3 S Sl S5 pY
]38 358 e Dlajen b (sl K > (S5
LS ods Syl Oljan b Ko 3 53 (Spjil opeid sl
N=2 slaw (Gl ojb s 55 Olbojer b 6,8 o3Il N1 oslizal

a3 o s S5l (5,5 031l 4k (gl dslns

ool 593 3 ol b eIl IO gt -T-Y-Y

dlwe sl G ol )l FKE gy alin 55 oake )
38 iy ol ol e 1y Ko 53 5l e Sl LS 5
S alae 5 b Eay 3 Lles (ol odd &l Yerf Jle
2 s o s sl ome IS (sla 2 51 S ol S
SV eS phe Sl e Culg gs s led o esliel Sldalie
Soge 4 abe Lals) Sl ealinal b (does Dl gla i S5
DAYF] 355 o Jool> (1)) 5(Y0) (09)

Fhelk+ra
Zht1a g LEF;
PR+LIJ<‘+1.1
~ ~
e Eh+t|k+1,2 - X+ 1)+ 1,00l
Zp+12 LKF, illman
>
o Puirjgarz Fuser P
. R+ 1]+ 1ML

|

fF"+1.|F.'+1.J
LEF,
S

Pi.'+1.|)<‘+1.,r

R+11

ooker iy Sl ealizal b Sl s S 5 F S

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oplat © o (25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

) 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

93 Gl Cl p"YFKF Do) 03 et Gl bl S e
s 5 (1))l Sl aslizel U358 (e 35k 25 Sopo & S
o i slas bl sS (1 =2) Ko ¥ slaw gl ) o

sy el Sole Sl (5l sSae 48 ST
1 1 -1
Pk +LrkF = (Pk Tk +12 + Pk +1,2)

-1
P P +P
:Pk k11— k+1k +1,1 ( k +1k +1,1 k +1k +1,2 ) )

xPy k411

)
=Py +1,1(Pk k11 + P +1,z) Pk +1,2

ol S Jliie 03 OLSS sdias 3La (4) 5 (YY) Lol auslis

L o Sy 93l 05 mede sl

&l s () datly ¢SS 4 1 FKE 5, 6l (Vo) dasly uoean

g0 (s 55k 25 Doge 4 OlF (o S ¥ sl

5 (V) 53 ok &)l s le dslas | Jo a8 ol s 2y 6

led oo Jooms o) il 50 ) @V Gl oz (TY)

QQJ.:.QSFKF BC gslhu’;'ag)&»g'lﬁn—r

s G b 5l ale s FKE BC (sle ) auslin 4 23w !
23 e L5 e Olgie 4 e sl bl S gle e e
s dal g b K Sl S gla By
FKF b9y it ool > BC g9y V-V

)90 J:}M‘;J’-‘ FKF LBC 6&&}) Cﬁ’u’i"’.?);
53 .28 Gl 5 dnloes e sl byl S lae FKF iy,
3 o sl lslesST G 90 ol aslie sk 4 i
8 n 13 st 3 S caglie 3590 oS 5 DY slae

oS5 @lp BC rs) s oLl ol 3l i S 48Kk
S Sl 53 opl 55,8 o 15 eslinal 5y S 93 SleMb

9 g_,.:{j OYslee s (S gl shyls FKF d;})

" 1 " 1 "
X ke = Besakes rre (Pk+uk+l,lxk+ljk+l,l + Pk+uk+1,2xk+11k+1,2)

- -1 =] o -1 o
- ( Pk+iuk+1,1 - Pk+]4k+1,1 ( Pk+]Jk+1,1 + Pk+1|k+l,2 ) Pk+1]k+1,l) X ( Pk+]4k+1,1xk+1lk+1,l + Pk+l]k+l,2xk+1|k+l,2 )

. 1, 1,
X1l ~ Pk+uk+1,1(Pk+uk+1,1 + Pk+11k+1,2) Xeaara + P (Pk+uk+1,1 + Pk+11k+1,2) Kk +1k+1,2

(YF)

A _l ~ ~
s T Poaken ( Peraks11 T Pk+uk+1,2) (Xk+uk+1,2 - Xk+uk+1,1)

Ck+1,1Pk 1k +1,1 _Ck+1,2Pk +1k+L,2 = 0 (Yd)
Craa1+Cri2 =1L (¥$)
RGO R V':'hb’ 1

-1
Cri11 =P (Pk k11 + P +1,2) (V)

-1
Crir2 =P (Pk k1 T Pk +1,z) (YA)

(YY) S oslimad b akn poeds (gllas il sls ST o e e 53 5

Dl s g dal g S yle (YA) 5 (YY)

4o gozme 25 BC gy a8 5,505 0T 51 0Lis ) L (YF) dasl) aslis
V;E@U}%T@)ugﬁojbé\M&\ﬁFKFJ’I:})

g dal g OLSS MlST gy 53 ol 3l eslizal L SleMb!

oo 9BC sy gy awlae  -V-Y

ol S 5 e ST S 5 sl s 51 Ko S
S5 Gl S el ke sy k8 e g3 i 53 &S
@l 03y Islae ol 228 slgiy Ko (3 50mals slis Db
238 SBIY 5k 5l 5B b by il 02 S 5
23 s gl Pzl byd 4 peke 5 BC 2y, 50 -V f
b Slalin — I Jie b K ¥ 5l (gl 5 Jome (sla s
lzn QLSS (gllas il 1587 gl

c LN () Ly, (1 =2) Ko ¥ slaws ), — ST

13 50d o 836 (Y9) 5 (YO) &) 50 4 O 55

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oslat d o o 25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l vy

90 bt (Galae O3

_ T T
Pk +1|k +1,Mill _Ck +1,1Pk +1]k +l,le +1,1 +C k +l,2Pk +1]k +l,2Ck +1,2

-1 T
_ T
=Py 11,2 (Pk k11 + P2 ) Pk +11 (Pk k11 P2 ) Pk 1,2

-1 T 1
+Pyaca (Pk k11 + P2 ) Pk +1,2 (Pk k11 F P2 ) Pk 11

-1 T
=Py 11,2 (Pk k11 + P2 ) Pk +11 (Pk k11 P2 ) (va)

T
x ( Pk 11 + Pk a2 )

-1
=Py s 11,2 (Pk k11 + Pk +1,2) P k11

-1
=Py s 11 (Pk k11 F Pk +1,2) Pk 41,2

dolee 53 (YA) 5 (V) SV¥slee 03Kl b s (Sole 4 opiman

ol (..:.a\? (\4)

Xk samint =CroaaaXicak 411 FCk 112Xk 41k 41,2

ooble S e il O il SOl (A) dslee b (YQ) alie o7

.QMIN,BC\;;)}A)AWJ‘_;M

-1 )

1 A
=P a2 (Pk k11 F P2 ) X1 + Pk (Pk k11 P2 ) Xk 41k +1,2

P35 ol o e Sl (gl i paid 5 ped sllas il S
s gl sl il Ko | =1 slaw glaosls oS 5 &l
Q) 5 () oY) «(08) Lty ke 2oy sl 5 S | =1

g0 o #3253 D 4 0I5

| -1

Al—1 ~
Xk +1k +1,Mill =ch+1,ixk+uk+1,i 1)
i1

Cy +1,1Pk +lk +11 -Cy +1,1 P Hk+1,1-1 = 0

Ck+1,2pk +1k +1,2 _Ck +1,1 —lPk k411 -1 = 0

(¥v)
Ck+1,| P 1K +1,1 -2 _Ck+1,l P 1k +1,1-1 0
Cria+Cpuao++C g =1 )
1 = T (¥F)
I:)k +1k +1,Mill = ch +1Li Pk +1k +1,i Ck +1,i
i=1

Bl FKF iy oSl Lalsy S | =1 slaws gl oman

3500 g $53b 55 Dyl 4 Olg o 1 (V1) 5 (V) SYslee

N =
Xy stk +1rkrE = Pk +1rke
1 )

|,
-1 A
X D P Xk i
=

1 a1 -1
11 P + Pk
P ik s = 1 %)
+o P

S 5oy ey 53 ool O5g Joles (A) dslas L (M) aslan &

s s olas )i—“" 95 SleMb|

MSFKF S &5) Ao Y-V

BC sy 4w o5 das (oo 0L T-F 51 i 55 s 6yl ol
slee Ko ¥ sl Sl S 5 ol S (6l eks 5 FKF
Yol b s, e 0op dolee Sl 4 e LSy s
ook 5 FKF ) 33 03 dslae izl 1 Sl o SS1 S
Jslas A @&,u\;i,b.muw@tﬁvguuﬁ
238 o DU iy 53 pl 03

I slaws gl coalee 5 FKF Sl LS5 2s) 53 =) duidd
S L s
5 OLSG Gl uilly ST ile Ghols (lome Gla kS ads
d Oy (Slalied peads iopas

5355 s iyl S 5l 03 dsle DU 5k 4 — O
b o o3limal el il 51 ek s FKF Sl s, oS5 b,
Jslee Ko 53 505 (sl Bas 93 opl b o,Lal iy & ghailes
ity Ko I =1 slaw gl iy 55 opl Sl (55 b ks
o ales w3l GLS Sl sl 5 s il S e e
s sy edalie | osldes ol cpass (gl aibjls ST e Sle
35,5 Sl Cj‘y ke s FKF

e sl ol S Sl D3 Jolas YF 5 AT 2o
S K 33 6l Sl oS 5 55 ke s FKF 255 53 61
OS5 s S Sl (K Bl Pl sl ol T 28

sl Sl 55 L dle el gae glyls 0T @l Sl

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oplat © o (25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

s 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

T )3
) -1
p! —[(p' _ +pt
k +1lk +1,Mill k +1k +1,Mill k+1k +1,1 (%)

WL sl (FA) dsles 3 oslazul b

-1 -1 -
| | Pesasa + P2 4
P s min = + P (fV)

+"'+Pk_+luk+1,|71
Wl aal ;:L« 4 (FV) 5 (F+) dlsles aslan |
I _pl
P +1k +1,Millman = P +1k +1,FKF (fA)

95 33 e slas bl ST e Sle 055 Jsles odas Ol S
il o Ko | slaws gl ake 5 FKF 2,
L (F)) alaly 05 oo (F4) 5 (FF) ¢ (FY) Ll 5 onlizal b ioman
Dy g 5k 25 Do e

st = P, (Pkl;]}k it + P )71
XXALiijﬂ,MiII +Pk|;]}k FLMill (F4)

-1
11 .
X(Pk+:uk+1,MiII + P ) Xk 41k +1,1

)A(Il+uk+1,Mill = *liliku,min
. Pl!l]}kﬂ,min (PIJIJ}kA,Miu + Pk ]_1 )
X[Xk+ﬂk+1,l ‘Xiilﬁm,mmj
25 Lose )y (M) dal)y 015 (o (YF) dal) 5l oslial b iomen
2505 (g 9 5L
Xhll+]1k +1FKF :XAlijlek +LFKF
Pkliﬁk HLFKF
+ X(Pkllﬁk ke Pk ]71 e
X(kakm _XAII(;%JM-LFKF)
Sole 4 (FV) Walee loslizul b5 0Y) 5 (8+) alslee awylin)l
R V.:.a\?

~

| ~
X 4k +1,FKFE = XK 1k +1,Mill oY)
OS5 Sy 95 53 b Sl s G0 dolae sdias Ol &S

Al o s K LSS sl I ool ke 5 FKF Sledol

u

SHlwdad s -¥

oWl el 02 dolee LLES LI L 5 s i 5o
o de Sl b Dl gl dasd (Glaads iomen 5 e gl
L og eade Je £l L Jida cpl 535 8 S ks s FKF BC
B g 2 ok Sl SLLES il fa)s G5l and plal

2 8 sl

SVYslae uimman 5 (F0) 5 (M) OVosles ozl 55 wll 5 &S
Wl (.:.alf a5 g Lius Jolas (FF) 5 (YF)

-1 -1

Xk 1k +LFKE = Xk 2k +1,Mill %)

p-L pL -1
k+1k +11 T Pk +1k +1,2

pll _
k +1k +1,FKF — 1
+o P a

(¥A)
=Py Sk ami

ETITENTYIN RO VAW P T RGNS =

9353 ) il (ol abim) ads imman 5 uadel sl Wbl S

Loshie cpl a3 s SUT Ko | slaws 6l 5 oeden s FKF 23,

C\I&)‘yb-e.lﬁuwbjimg-l—ls_ﬁfng_ﬁ;j

:@l;v.:alji-FKFdS})J:

ol _pl
Xk 4tk +LFKF = P41k +1PkF
-1
P -1 X | -1
y k +1k +1,FKF k +1k +1,FKF (¥4)

-1 ~
P X

-1
pl-L -1
p | _ k +1]k +1,FKF
k +1]k +1,FKF — L
P
= -1
- -1 -1 D)
= Z Pk + Porass
i=1
| -1
_ -1
- Z Pk +1k +1,i
i=1

S | =151 Joolo SleMbl S 5 gl ks B35 55 (iomas
ke 8L an il Sl eslial Lol | K 51 folo aalia b

RGN m}-\‘}ﬁ-
N I -1,1-1
Xk +nmitl = C Xk min
o (a))
+C i X 411
-1
Cra+Cyi =1L (FY)
I-1p1-1
Ck+1Pk+]Jk+l,MiII _Ck+1,l Pk+uk+1,| =0 (Fv)
I I-1p 1 -1 =Y
Pk umin =CiaPedj smin (Ck +1)
(FF)

:
+C 11 P21 Crra s,

(“Q> 4.]9.") J‘ oslaiw! W E) (f“‘) E) (f") Jﬁ.a\j) J‘ oalaiw! L: 1

2505 o $3b 25 Do w  (FF) daly Ol 5 o0

-1
I -1
Pk+]1k +1,Mill = |:'k +1lk +1,1 (Pk+1]k +1,Mill +Pk +1lk +1,1 )
el )
k +10k +1,Mill

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oslat d o o 25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l vf

90 bt (Galae O3

uu..:\J}b)}dmd\#Jﬁj})wwb‘jddl&w\\_ﬂ:{;

el ol 630

| BC
| T . F
3| | Maman 0
— ~
o a
2| 45
1 -1
0 =11 1000 D 500 1000
D5y a
r b
0
A o4
05| ¢
-1 - (1 - ]
0 500 1000 1] 500 1000

No. of samples

1252 S 5 Fas a3 s gl Gl ST e Sl ol S
G|

I oeke s FKF BC sla is5 035 olae s (ol o35 052

Sl ol ol etz LS o2 ) SN 3510 5 Olej oSCp s (oo 0L

l,t:.l)lﬂlﬁél,ﬂbuﬁo-d;.&,j.:fc,.oﬂFKFu;j,«f

D paw 393 laosy 53 akes BC (gla o) Sl s ool

.v\ﬁ)‘b

o 511 S 5 53 ke 5 FKF BC (sl o2, 5801 gl 1) Ut

Methhod mean (trace (P, 1)) | () isls 0 0l
BC 3.0866 158
FKF 3.0866 1.44
Oalae 3.0866 150.85

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

G 2o 9 (5 5 4m -0
awu::})&ﬂob;cﬂ\i&‘..\?a)FKFcBCj})%d&ﬁ&{‘)}
L 8 I3 g 9 el gl 3550 Sl s S5 e
s sl iyl S e il 03 dalae o 51T 03 50
Sl bl S e Sl g 5 amles b e Aoy DU 4
3 L esls Olas guijjwé)')!radw}FKF S 9> e
Oleily ot 4 b b Ko oo (6,5 ponndl 25 S Sy
lsed gy aw ol 3 cpeds slas sl 0.5 1 YL b Ko
Aol s g a5 ome IS Gla A e s SIS S
B .;ﬂ;dui:.n&;a,;;,tnwq;duu;,,@:ﬁ;tow
odd &yl sLlas C‘b &L& L;)Lu‘\:...&(-l:u‘\aﬂlia di‘ J”'Tu:"”
Sl o2 S gl Gl oo iman (258 5 b 355
3 s 3500 b 0y Sl Ol g Gib ) s
oS Flaloe oo FKF o2, 81487 o3l 0l 0T (b 5 23 8
S w0 m la gy 25sm s ae Ole 5o by 6 YL e e s

.uujlsntf..a‘x.:\)‘_;j:.:ﬁgl.,ﬂbuv»W}Bcdhﬁ)}g|

Sl e le ol en 4 ) Slslie 5 JLKw SYslee — Jlo
ol Je S 5 55 5 s 4 Sl g5 8T 5
S OT st 4 Sl Sl pss 43 e Jobo & I (51 0
©8) 5 OF) ;5 & 6 Klen 555 0 6,8 Ul K 4w 3 b
Sslie Koo aw pl 53 6,8 SN g bl 355 e e

RG]

Xy .4 = —08 09 Xp +W o
k2701 05|k K

R,=1,R,=25, Ry=3 (®0)

Q= 160 ®%)
o 4

dw t ) b s e Cpmmen 5 b Sl Bl Hliie 0 S
i b Ll S0l o das e 0L ek s FKF BC i,
solie o1& JSKE 53 ppmes Sl LS de ) A 3
0T a5k (o edalin gy a3 et uills S e Sibe
..\.u@ou:;\,d‘:”a..ﬂ);@uo;jou&

polas s il s sl gl Hs Sl S a ey
T 5 55 5 ods a8 i 53 0L s i) oles sl Bolas
@5 515 b 5 aST 550 T il 5 b LK D3 ik
Lk Sl bl ST (Sl S Sy 5 Shas imen .l
S o 5 ) s s I D3y en E 5 D3
el 43

5 r‘)‘
M

1l
o A kM A
. “”‘;’"‘5‘.'\' \'o"‘l‘\f e «'1 "\ l

LIE ol
g { l Jlfl"!ﬂ{“]pf’ Vi,:‘ff'r-a,ﬂ}
5 b { ‘f (i ( 4

Iﬁl ‘,".:N“,.‘. ";!'1
f l{‘."“"»:‘.' Ay

10 1 s 1

g 20 a Bl =1 100

»_x_portarce_8C
§__3_ponianen__FWF
—— a3 peniete_Nman

5 \ 4
- [ N
A [ | " AN Tal)

o o A aapd Y A A L VYA
ok LOFY WARIA 4y e g U

W v'{ \v,\' \vr L " If b “/ Y ¢ L n“‘. l_v ‘{1

» ' Y, |
5 "
0 20 a0 B =1} 100

No. of samples

S 5l S 5 g a5 Sl (6la e 5 bl Sl S

b trace o Sile jlie (§5le and mls iy par 55k 4

3 i sla 02, 8 (sl skt 4 Y 0L s s bl sS

! Innovation

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oplat © o (25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

¥o 6 i gla 8 55 I ls Sy e SN S5 Gl s aglie

90 bt Galae O3

on Aerospace and Electronic Systems, vol. 37,
no. 1, pp. 273-280, 2001.

[17] Y. Bar-Shalom and L. Campo, “The Effect of the
Common Process Noise on the Two-Sensor
Fused-Track Covariance,” |EEE Trans. on
Aerospace and Electronic Systems, pp. 803-805,
1986.

[18] N. A. Carlson, “Federated Filter for Fault-
Tolerant Integrated Navigation Systems,” Proc.
of the IEEE Position Location and Navigation
Symposium, pp.110-119, 1988.

[19] H. B. Mitchell, “Multi-Sensor Data Fusion: An
Introduction”, Springer-Verlag, 2007.

[20] J. R. Raol, “Multi-Sensor Data Fusion with
MATLAB,” Boca Raton: CRC Press, Taylor &
Francis Group, 2010.

[21] K. C. Chang, R. K. Saha and Y. Bar-Shalom,
“On Optimal Track-to-Track Fusion” I|EEE
Trans. on Aerospace and Electronic Systems,
pp.1271-1276, 1997.

[22] G. W. Ng, “Intelligent Systems: Fusion, Tracking
and Control,” CSI: Control and Signal/Image
Processing Series, Publisher: Research Studies
Press, 2003.

[23] L. Bin, Y. Xiaoyan and L. Lichen, “The
Information Fusion of Multi-Sensor of Based on
Federated Kalman Filter and Neural Networks,”
Proc. of Int. Conf. on Computational and
Information Sciences, pp. 1099-1102, 2010.

[24] Sh. Gao, Y. Zhong and B. Shirinzadeh, “Multi-
Sensor Optimal Data Fusion for INS/GPS/SAR
Integrated  Navigation System,” Aerospace
Science and Technology 13, pp. 232-237, 20009.

[25] R. Minhas, V. I. Shin and Q. M. J. Wu, “A
Decentralized Data Fusion Algorithm for Local
Kalman Estimates in Multi-sensor Environment,”
Proc. of the IEEE Int. Conf. on Automation and
Logistics Qingdao, pp. 977-981, 2008.

[26] V. Shin, Y. Lee and T. S. Choi, “Generalized
Milkman’s Formula and its Application for
Estimation Problems” Signal Processing 86, pp.
257-266, 2006.

[27] T. G. Lee, “Centralized Kalman Filter with
Adaptive Measurement Fusion: its Application to
a GPS/SDINS Integration System with an
Additional Sensor,” International Journal of
Control, Automation, and Systems, vol. 1, no. 4,
pp. 444-452, 2003.

[28] W. Niehsen “Information fusion based on fast
covariance intersection filtering,” Proc. of Fusion
2002, pp.901-904, 2002.

[29] V. Shin and J. H. Yoon, “Comparison Analysis
of Distributed Receding Horizon Filters for
Linear Discrete-Time Systems with
Uncertainties,” International Journal of Systems
Control, vol. 1, no. 2, pp. 48-56, 2010.

[30] X. Lin, Y. Bar-Shalom and T. Kirubarajan,
“Multisensor-Multitarget Bias Estimation for
General Asynchronous Sensors,” Proc. of 6th Int.
Conf. on on Information Fusion, pp. 901-904,
2004.

&Iy
S| S 5 sla i, (i Slans g 5 h S S st ]
oKl Olpl By owkigond i Cpensiiss (oS A Wbl
IYAY (dgin gf"'}JJé
M K Sl S 5 L 6K s ol ol 21" el 0 [Y]
AYAZ ¢ oyde S 5 ol&ils o 58 Ayl ol )87 sl LY
oLl Mgl 2 0K 53 (6 gt BT S 5" ) 0l o [Y]

S el e o (SGily) 5 o sae sn bl b3, wl
YAV

Ladi g ob ey Colla 3 (6t DMl S 5" (i g [F]
AVVA Ol g o&tils oJ 27 il ol )18 aal 0L ¢ a8

Gl 5 GPS/INS (gl e (5l s 5 Jos" (S5 ¢ [0]
AYAT Ol S 5 oo o8l (Ol e 1 gl IS aal 0L (T
Gsb e 5 Sler Codise o e Gl 3o [5]
VAT 5 o8ty (S byl i )8 sl OLL ¢ 5]

Sl b 05 g b S Sl S 5" bl o [V]
i bl il el 0L Mt s gla gy 3l eslid b S e
AYVAY Gl o8ils Sy 5 o stae

[8] B. V. Dasarathy, “Decision fusion,” IEEE
Computer Society Press, Los Alamitos, CA,
1994.

[9] D. L. Hall and J. Llinas, “An Introduction to
Multi-sensor Data Fusion,” Proc. of the IEEE,
vol. 85, no. 1, pp. 6-23, 1997.

[10] D. L. Hall and S. A. H. McMullen,
“Mathematical Techniques in Multisensory Data
Fusion,” Artech Print on Demand, 2 Editions,
2004.

[11] S. Challa and D. Koks, “Bayesian and Dempster-
Shafer fusion,” Sadhana Vol. 29, Part 2, pp. 145-
176, 2005.

[12] B. Solaiman, L. E. Pierce andF. T. Ulaby,
“Multi-sensor Data Fusion Using Fuzzy
Concepts: Application to land-cover
classification using ERS-1/JERS-1  SAR
Composites,” IEEE Trans. on Geoscience and
Remote Sensing, vol. 37, No. 3, pp.1316-1326,
1999.

[13] Ch. Jiang and Z. Chen, “Multi-Sensor Fusion
Using Hopfield Neural Network in INS/SMGS
Integrated System,” Proc. of 6th Int. Conf. on
Signal Processing, vol. 2, pp. 1199-1202, Aug
2002.

[14] J. A. Roecker and C. D. McGillem, “Comparison
of Two Sensor Tracking Methods Based on State
Vector Fusion and Measurement Fusion,” |IEEE
Trans. on Aerospace and Electronic Systems, vol.
24, no.4, pp.447-449, 1988.

[15] D. Willner, C. B. Chang and K. P. Dunn,
“Kalman Filter Algorithms for a Multi-Sensor
System”, Proc. of the IEEE Conf. on Decision
and Control, pp. 570-574, 1976.

[16] Q. Gan and C. J. Harris, “Comparison of Two
Measurement Fusion Methods for Kalman-Filter-
Based Multi-Sensor Data Fusion,” IEEE Trans.

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oslat d o o 25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.20088345.1390.5.3.3.2 ]

S i sl s 53 Ll ls 0 S 5 e SO S 5 sl gy 4l

90 bt (Galae O3

g

Journal of Control, Vol. 5, No. 3, Fall 2011

WAl o oplat © o (25 alone


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.3.3.2
http://joc.kntu.ac.ir/article-1-80-en.html
http://www.tcpdf.org

