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Abstract : In order to improve the fault-tolerant and dynamic optimization capability of the information fuson method
for multisensor system, the theory of dynamic Bayesian networksis used to rebuild the conventional federated Kalman
filter. And a kind of active and dynamic information fuson and optimization method for multisensor systems under
high dynamic situation is proposed. The smulation results show the high dynamic flexibility and fault-tolerant ability

of the proposed method.
Key words: Dynamic bayesan networks; ACtive and dynamic information fuson; Dynamic optimization; Fault-

tolerant

(DBNs)

(r DBNs

DBNs

1 2008-11-28; : 2009-05-06.
863 (2007AA0108) .
(19695 , , , : , ;

(19659 , , ) )



9 : DBNs

1341
2 DBNs - 1) . o
2.1 (t+1 )
, Sei.
2) . 01 (S) i = 1,2,
: n, Oui.
, 3) . DBN's
P©u1| Ou1).
: 4)
[l]’
DBN's , DBN's - 2
) ,
1 DBNs (231 ©,x,1 s.¢g
| —~
| 7= ok TABRAR g FABRRER pa
3 Aroo) ¥ Aroo,) &8
Bk @ '3 x %

LHAHAZRE

REAMAZR

SEL

wes D] D10 B
t

t+1 t+2
1 DBNs
DBNs )
(11
(41 .
m Si(i=1,2, ,m ;
O ek(kzllzi IK)!S1:
{S,S, ,Si} t )
n {1,2, ,m; St
o (S), i
Ot(Si) eil’&i’ ‘ei“
;0 ={a(S), ,a0(S)}
t i O t+1

- 4

—

0, 0,
PRI PRI
2 -
DBNs - :
2.2
2 -
[5]_
© S
1©:9) S C]
( ) (131
1©;9 = HO) - HO| 9. (1)
:H@©®) ,HO| 9 S



1342 24
1©:9)
O
DBNs ,S O
(6]
n k
S
) Si ,
, , 1@:;9 , g
1©;9 = HO) - HO| S = max. (2 :
, (2) Stepl: , n
e BBz, B,
Br = max@iB2, Bn)
S
: , S ;
Step?2: S
s, S =(8,S}
DBNs ;
4.6 Step3: Step2 s’ 0:(S))
. O(S)
: , 2 , Bs = maxB: B2,
, , Bon1) S
s’ ,8'=(9,S},S
, Step4 : Step3, Ss,
S m.
2.3
, 2.2 DBN's
(7
( ) (8.91 _
N X=[u v w]
: , DBNs i
, Xi=[u v wl'. (4)
P = diag([ P, Py Puw]1), (5)
B<=1©;9). (3) Py, Py, Pw, i



9 DBNs 1343
u,v,w Step2:
1 e 1t
BU| ) trPl-'i(iz trP“i) )
B, = 1 ( M )_1 Step3:
ey iZ tr Py,
N
_ -1 1 .-t ’
Bu, = trPWi(iZ trPWi) ' ©® :
N 1
Xgu = ‘ZﬁuiUi,
N 1
ng = ,ZBViVi'
N )
ng = -ZBWiWi. (7)
Xog = [Xaw Ko Xou]' (8)
3 1
3
INS
NS/, [H FDIR( )
GPS [ GPS|™ |13l [10]
> INS/| [H =
[CNSHa{ens [ il
S{INS/| [ 4
SARI{SAR[" | I5 i
(a) FMARGAEH 571.5s, 112.05km,
A 4
HE
E Hy
S| [ A1 H g
=
g\%Z bk £ =
SAR 23| el hE
(b) %K 2% 3k P4
3
- : 4
Stepl: , INS GPS, ,
INY SAR,INSY CNS 0.5/ hr, o 0.01%hr,
, , 10 °g, o 10'g,
0.01s;GPS 10m,
( ) ; 15m, 1.5m/s, 0.01s;



24

0/(")

v/(")

7/(")

t/10%s
(a) MEREMEBIRE

t/10%s t/10%s
) MPRARSRE

C s z 2
= g 0
=< > -2
P g -4
s g 2
3 g 1
= S
3 =
; 2 0.5
g : E
by \\N-O.S
< : = -1
< T2 3 4 5 6°
t/10°%s
(d) AASHMEIRE
5
SAR 20m, 0.2°,
0.1s; 10",
5, 0.01s; 0.1s.
200 250s
1rad : GPS
300 400s ,
0.05 , 150m
20m/ s :SAR 300 400s
, 0.1 ,
0.5° . 5
5m , 0.1m/s ,
5
5

DBNs ,

(e) HESMEERE

o]
t/10°s t/10%s

(H AsIMESRE

( References)

[1] Zhang ¥ M, Ji Q. Active and dynamic information
fuson for multisensor systems with dynamic Bayesian
networks[J]. IEEE Trans on Systems, Man and
Cybernetics, 2006 , 36(2) : 467-472.

[2] Murphy K P. Dynamic Bayesan networks:
Representation, inference and learning[ D]. Cdlifornia:
Universty of California, 2002.

[3] . - [M].

, 2006.
(Zhang L W, Guo H P. Introduction to Bayesan
networks[ M]. Beijing: Science Press, 2006.)
[4] Zhang Y M. Active and dynamic informationfusion with

Bayesan networks[D]. Nevada: University of Nevada,
2004.

[5] Shannon C E. A mathematical theory of communication
[J]. Bell System Technical J, 1948, 27(10) : 379-423;
623-656.

[6] Kullback. Information theory and statistics{ M]. New
York: Wiley, 1959.

( 1350 )



1350

24

GRNN ,

( References)

[1] TechnologiesL C. Eyegaze systems[ EB/OL]. http://
www . eyegaze. com ,2009-01-20.

[2] Eyetech digita systems [ BB/OL ]. http: //www.
eyetechds. com, 2008-12-10.

[3] Tohii Technology, Danderyd, Sweden[ EB/OL ]. http:
/I www. tobii. se. 2008-12-10.

[4] Applied science laboratories[ Online]. http://www. as
|.com, 2008-12-10.

[5] Ebisawa Y, Satoh S. Hfectiveness of pupil area
detection technique using two light sources and image
difference method[ C]. Proc of the 15th Annual Int Conf
of the IEEE Engineer in Medicine and Biology Society.
San Diego , 1993: 1268-1269.

[6] Ebisawa Y. Improved video-based eye gaze detection
method[J]. IEEE Trans on Instrument , 1998, 47(2) :
948-955.

[7] Morimoto C H, Koons D, Amir A, et a. Pupil
detection and tracking using multiple light sources[J].
Image Vison Computer , 2000, 18(4) : 331-336.

[9] Haro A, Hickner M, Essa |. Detecting and tracking
eyes by usng their physological properties, dynamics
and appearance [ C]. Proc |[EEE CVPR 2000. South
Carolina, 2000: 1063-1069.

[10] Ji Q, Yang X. Real time visual cues extraction for
monitoring driver vigilance[ C]. Proc Int Workshop on
Computer Vison Systems. Vancouver, 2001: 107-
124.

[11] Zhu Z W, Fujmura K, Qiang J. Rea-time eye
detection and tracking under various light conditions
[C]. Proc of ACM SIGCH | Symposum on Eye
Tracking Research and Applications. New Orleans,
2002.

[12] zhu Z W, Qiang J. Robust real-time eye detection and
tracking under variable lighting conditions and various
face orientations [J]. Computer Vison and Image
Understanding , 2005, 38(1) : 124-154.

[13] QingJ. Red-time eye, gaze and face pose tracking for
monitoring driver vigilance[J]. Rea-Time Imaging,
2002, 8(5) : 1077-2014.

[14] zhu Z, Ji Q. Eye and gaze tracking for interactive
graphic disgplay[J]. Machine Vison Application, 2004 ,
15(3) : 139-148.

[15] Kim SC. Nomintrusive eye gaze tracking under natural
head movements[ C]. Proc of the 26th Annual Int Conf
of the IEEE. San Francisco, 2004 : 2272-2273.

[16] QingJ, Zhu Z W. Rea-time nonintrusve monitoring
and prediction of driver fatigue[J]. |IEEE Trans on
Vehicular , 2004 , 53(4) : 1060-1061.

[17] Shih SW, LiuJd. A nove approach to 3D gaze tracking
using stereo cameras[J]. |EEE Transof Systems, Man
and Cybernetics, 2004, 34(1) : 234-245.

[18] Christian Hoffmann, Thao Dang, Christoph Stiller.

[8] Morimoto C, Hickner M. Red-time multiple face Vehicle detection fusing 2D visual features[ C]. IEEE
detection using active illumination[ C]. Proc 4th IEEE Intelligent Vehicles Symposium University of Parma.
Int Conf on Automatic Face and Gesture Recognition. Parma. 2004 . 7: 14-17.
Grenoble, 2000: 8 13.
( 1344 )
[7] . Kalman (Sun L X, Mu R J, Cu N G. Theoreticd and
[M]. : , 2003. simulation study on general model of federated filtering

(FuM Y. Kadmanfiltering theory and Its application on

navigation system[ M]. Beijing: Science Press, 2003.)
[8] Jamshaid A, Fang J C. SINS ANS GPS integration

usng federated Kaman filter based on optimized

information-sharing Coefficients [ C]. AIAA. New
York: NASA , 2005: 6028-6039.
[9] , ,
[J]. , 2006, 4

(8) : 7-10.

with multi-sensor information fuson [J]. Aero

Weaponry , 2006 , 4(8) : 7-10.)
[10] , .
[J1. , 2007, 1(1) : 6-11.
(MuRJ, Cui N G. Hierarchical multistage and rescale
information fuson method for multisensor integrated
navigation[J]. Aerospace Shanghai , 2007, 1(1) : 6
11.)



