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Small sample reliability information fusion approach based on
bayes-fuzzy logistic operator

FENG Jing, ZHOU Jing lun

(Information System and M anagement School,
National University eof Defense-Technology, Changsha 410073, €hina)

Abstract: In order to solvelower confidence level of-reliability assessment results for
complex systen in aero and aircraft fields caused by-little-test data, a fusion method based on
fuzzy aggregation operator ( FA O) was presented-to fully embody the degree of redundancy
and complementarity of information from-multiple sources. The unknown parameters of the
fusion operator were estimated by the second maximum likelihood estimation method (M1~

IT). The simulation example shows that the proposed method is effective.

Key words: reliability assessment; information fusion; fuzzy aggregation operator;
bayesian analysis; the second maximum likelihood estimation method

(MI-11)

Bayes )

, Bayes

: 2007 08 21; : 2007 12 17
(60701006)
(1975- ), \



1634 23
llJ. ’ 7
2] B 7 '
) ( Data
fusion process). ,
? ’ > 1.2
; St 82,
, (4] 0 E,
, ' 01 02
7 Ei  Ea. KSC 0= 0:U0,,
{01, 0:€0); BEW LE= ExNE2, (En,
" BEE). , ,
’ KSC BEW .
, ’ 9]
Djumovic ,

ML-TI

1.1
1) KSC

KSC"" (Knowledge source cor

roboration) . KSC

2) BEW ,

B

BEW'”¥ ( Belief enhancement/ with-
draw). BEW

2 B

( Generalized mean operator)

n
» 1/p
Z(X1, oy Xn; PLW, oy W) = E,wmm
f

Zw;: L;p
=

wi Xi ,
7p E(_ 0°?+ 00)7
X1, X2 g(xl,

X2 p,wi,w2), )
min(x 1, x2) <g(x1,x2;p,w1,w2) <max(x1,x2)

)

X( )
; f(x10) ;



9

Bayes 1635
{x(li)’ px’(’:)}7L: 1’ s My n ﬁl;ﬁ (1)’
X1, «+4 Xn. s
Vi, T(0) xl’, ey xl!
M i=1,2, ..m.
0) )
WOhp,wi, -ywn) = [ ZWIJTII](G)] . ’
i=1
p .p €(= o+ ), 3
L wi T[i(e) ) Y1, oo ¥s
Dwi= 1, T(0) N0, 1) .6 :
=1
e_”Ezzme L S0l (1 . . 0=4.5, Y=
WO = Lwdi (O (= w)ROLT (D) L (4238 21, 6527, 5. 247 8.
2.2 Bayes 3 838 74, 2.959 84). ,0
e 2 2
9 s P s e )
6 . X= m(0)= N(3912) ~T(0)= N(4 8 1)
(X1, -y Xu) ) Bayes : N
0 (0), X , 0 (4.467 7,0-171 429) N(4'601 93, Q 166 67)
WO X) Bayes
nol x) = LA LONO (2) W0)= [ K(0)% (1-\w1 )78 (0)]""
Lf{Xl 0) 050
2.3 MIrII iy S [Ny om0 = 1S
Robbins Bayes Y= (y1, -y ys)
[ 10} 5
X A ~ _
Y N (X) : LOY) & L(y wsysbw,p) = [[mly)
0 (o), MI-11 , wi= 0. 4,
m(X ) p= 14
T T
m(X) = .Le@f(Xl 0) T 0) d0 ! 1(9), ()
WG) B B J-[(e) >
o) , TW(O) To(0)
m(X) ) ?
(The second maximum likelihood
estimation method, MI-1I). T
s X 05F ||II‘I‘|I
|
() ; dik |' »'Jlr
S il
n 0.3F g.'|| |'l ‘.,' ||‘::.
m(X 1 wi,p)= L_Hm(xil wi,p) sl .‘;lll\"l I";‘l]“";‘
! ]_'I I'.] I'J
m(xilwi,p)= J‘@f(xile)ﬂ(e)de. m(X| 0.1F ’} "’1\?‘
,r'v‘ / 4 I",,
wi, p) we.p ’ =S T 0
om(X | w p) am(Xlun,p)_
TR A e
A Fig.1 Compare of prior distributions
wi,p w1, p.



1636

23

N(4 39091, 0 738 549),

N (4 516 33,
Q0 146 341). N
(4.4677,0 171 429) (4. 601 93, 0. 166 67)

0 4.5,
4
, MI-

11 >
[ 1] . Bayes [J].

,2001,23(3):9397.
ZHANG Jinhuai. Accuracy detection method using Bayes
ian multr sensor data fusion technique[ J]. Journal of Na-
tional University of Defense T echnology, 2001, 23(3): 93
97. (in Chinese)
[2] ) ) ,
[J]. ,2003;25(5)+4.6.
FENG Jing, LIU Qi, ZHOU Jinlun;-et al, Correlation ir
formation fusion method and‘application in reliability[ J]:
System E ngineering and Electronics, 2003,25(5): 4 6. (in
Chinese)
[ 3] s . Bayes .
, 2000, 12(,1) : 54 56.

[ 4]

[5]

[6]

[7]

[ 8]

[10]

ZHANG Shifeng, CAI Hong. Fusion of information of
multiple sources in Bayesian analysis[ J]. Journal of Sys
tem Simulation, 2000, 12( 1) : 54-56. (in Chinese)

Hall D L, Llinas J. An introduction to multisensor data
fusion[ J]. Proceedings of the IEEE, 1997, 85(1): 6 23.
Zimmermann H J, Zysno P. Latent connectives in human
decision making.[J]. Fuzzy Sets and System, 1980, 4: 37-
51.

[J]. ,2002,34(1): #11.
TONG Shuhong, SHE Yi, LIU Zhiyan. Fuzzy model and
algorithms for data fusion[J]. Journal of Harbin Institute
of Technology, 2002,34(1): 7 11. (in Chinese)

[J].

, 1999, 26(3): 332 336.

ZHANG Junying. Interval estimation of im portance meas
ure in information fusion[J]. Journal of Xidian Universr
ty, 1999, 26(3):332336. (in Chinese)
[J]. , 2000, 32(4): 10F 103.
YOU Linru, ZHANG Jinge, WANG Yan. Multrsource
infoermation fusion‘\and its application[ J]; Journal of Har
binnstitute of Technology,, 2000;32(4): 10F 103. (in
Chinese)

[J]- , 1999, (2):22 27.
LIU Ying, LIU Sanyang, MA Jianfeng. Genetic algo-
rithm for multisensor fusion [ J]. Microelectronics and
Gomputer, 1999, (2):2227. (in Chinese)

, CBayes  [M].
, 1992,



