2012 11 Nov. 2012
29 6 Journal of Chongqing Normal University Natural Science Vol.29 No.6

DOI CNKI 50-1165/N.20121112. 1642.013

400054
TP132 A 1672-6693 2012 06-0054-05
Alouani Yan 78
Rice
Hu’
13
Wen 10
! 1
Shi "
4
1 4
12 13
Long ; A
haar fusion algorithm in asynchronous tracking based on
feedback FAATF
1
2 Zhang
FAATF
® 2012-03-20 2012-04-06 2012-11-12 16 42 01
No. KJ110805 No. 2011ZQ9
No. 03-60-30

http //www. cnki. net/kems/detail/50. 1165. N.20121112. 1642.201206. 54_013. himl



55

6
Kk =P klk-1 H HP klk-1 H +R k '
1 PEklk = I-KEkEHP Eklk-1
K, i T, 1.2
; Tyc 1 2 3
Ti
Ty sz
k; X, kK, i kT,
X, klk kT,
kT
AT!
134s 2s
PRI S S S S
E-l. 1, e ,é ‘%.'J"I_ - ]
:1' i i | 1
I H = | =
e ER £ R 1 1 I d
i} "‘l *‘t':‘!'|"' . .—{IF#I ! 5 4 4
[ R § 1 il k] '
R — I | 1
—— |55 .._.'..__. ak; e"n_,h"- .II I I_,
i 1.3
[ i o
1
1.1
FAATF
1
2
Xt =AXt +GW ¢ 1 1
EWitW t =qgt86t-1
k=1 T,= k-1 T,

Z'=H"X t +V" ¢t m=12 ¢

Xk+1l = k+1 kE Xk +G E+1 k W E

o k+1 k =exp AT
EWEkW I =QEkSs,
EV kEV"I =R kS,

k+1
0 k+1 k =fk<pk+1chTcT<ka+1T

dr

Xklk =g kk-=1 X klk-1 +K k -
Zk —-HX klk-1
Pklk-1 =@ klk-1 P k-1]k-1
o klk-1 +Q k k-1



56 http //www. cqnuj. en 29

15m/s  0.075 m/s’

3 7 Xt = x4y7y |
3 k-1 Tg x, X, ¥, ¥, X Y
k-1 T, AT! Xy ©Q=0.01
3 4 8 9
i E-1 T, Xt+At =9 At Xt +W i 7
0 At 0 0 Af/2 0
X t+Atlt =¢ At X ¢ 3 b 1.0 0 A o O
Pi+Ailt =¢ At P ilt " At +Q At 4 ¢ Al ZE) 01 A 0 A,;z/zg 8
2 k=3 b 0o 0 1 0 At U
2 N Z I
ky =2 UA2 o U
G At =0 0 9
g0 At2/4H
Uo At/2 U
3 I'=1sT,=3
s T, =45
i
10
Zi=HX t +V, ¢t i=12 N 10
N H 11
14 H:(1 00 O) 11
0010
V.t R i
Wi R 1 =diag 25
25 R 2 =diag 36 36 R 3 =diag 25 25
Tic=2s 2
A 200 s 50
s 6 3~ 5 3
Pl=Y" aP' Y @ =1 5 . | , ;
PiX, = Y aP'X, Y =1 6
P, P, 4 a b
Q; 5
a; =1/N N Xy
5 4 5 Xy
XY
2 3
FAATF FAATF
50 m 100 m T,=5s
X 10 m/s

-0.025 m/s* Y



57

| 50
1000 -
TR .

T -

!'; LT
iy
T
R
T
=N
I
Ml

Larrelibe g st

= .J__“Ipitl_ _.l.r\-:l
5 - .
A 1| A

L
(R Pt i e et

Wy,
b
4

e L4
T3 T (U T U | L L I R T A L i

e BNy T 140 Al THIY Tkl

¥ n o
[ R

—
ai

ERH R
b e -
e L A b r
B LA W
R !.-"_"

LREUH

KT

£ ')
Z Lannt F
= -
o2 ron &

| Al =i
- g

. . i sk
e 2 [ T :

PPN TR | TR | T 11 1 el A 4 (A T I A Y
T

T,=5s

R

—h R |
2 R
. ==l i
- —_— 1'*"'"-:.

1l TIoTAE lulv 1H e

i B o b el Y

FAATF
7 T,=5s

FAATF



58

Journal of Chongqing Normal University Natural Science

http //www. eqnuj. en Vol. 29 No.6

. J.
2001 16 6 877-881.
Hong L. Multiresolutional filtering using wavelet transform

J . IEEE Transactions on Aerospace Electronics and Sys-

8 Yan L P Liu BS Zhou D H. Asynchronous multirate multi-

sensor information fusion algorithm J . IEEE Transactions
FAATF on Aerospace and Electronic Systems 2007 43 3 1135-
1146.

9 HuYY DuanZS Zhou D H. Estimation fusion with gener-
al asynchronous multi-rate sensors ] . IEEE Transactions
on Aerospace and Electronic Systems 2010 46 4  2090-
2102.

1 Alouani A T Rice T R. On asynchronous data fusion C // 10 Wen C L LiuSJ Ge Q B. Asynchronous track fusion with
Proceedings of the annual southeastern symposium on sys- global feedback C //Third international conference on
tem theory. Athens OH USA IEEE 1994 143-146. communications and networking in China. Hangzhou

2 Alouani A T Rice T R. On optimal asynchronous tracking IEEE 2008 182-186.
fusion J . Optical Engineering 1998 37 2 427-433. 11 Shi H Yan L P Liu B S. A sequential asynchronous multi-

3 Alouani A T Rice T R. Performance analysis of asyn- rate multisensor data fusion algorithm for state estimation
chronous track fusion and architecture C //Proceedings of J . Chinese Journal of Electronics 2008 17 4  630-
SPIE 3068 signal processing sensor fusion and target rec- 632.
ognition VL. Orlando FL USA SPIE 1997 194-205. 12 Shi Y Dong Y H Shan X M. Asynchronous track fusion in

a multi-scale sensor environment C //The 10th Asia-Pa-
cific conference on communications and 5th international
symposium on multi-dimensional mobile communications.

Beijing IEEE 2004 1 323-327.

tems 1993 29 4 1244-1251.

6 Zhang L Wu X L Pan Q et al. Multiresolution modeling
and estimation of multisensor data J . IEEE Transactions
on Signal Process 2004 52 11 3170-3182.

7 Yan L P Liu B S Zhou D H. The modeling and estimation

13 Julier S J Uhlman J K. Non-divergent estimation algorithm
C //Proceed-
ings of the American control conference. Albuquerque

NM USA IEEE 1997 4 2369-2373.

in the presence of unknown correlations

14
of asynchronous multirate multisensor synamic systems J 2009 29 2 179-
J . Aerospace Science and Technology 2006 10 1 63- 183
71.

A Fusion Algorithm in Asynchronous Tracking Based on Feedback

LIU Zhi WU Qian ZHANG Jin-rong
College of Computer Science and Engineering Chongqing University of Technology Chongqing 400054 China

Abstract Owning to different measurement rates measurements or local estimates arrive at fusion center asynchronously in most multi-
sensor tracking systems. Combining track-level fusion and kalman filter an asynchronous tracking algorithm was proposed in this pa-
per. In the algorithm local sensor takes the estimate independently on basis of sharing data from fusion center and fusion center fu-
sion estimates from local sensors by interpolation and carlibration. We provide an extensive set of experimental evidences with a com-
parative performance analysis with tracking methods representative of the principal approaches. Results show that the method proposed
is effective in asynchronous tracking and the accuracy of center is obviously better than local estimates.

Key words multi-sensor asynchronous environment feedback mechanism object tracking information fusion



