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Abstract: Asynchronous track-fusion of multiple network-nodes is one of the key techniques in handling the networked
targeting combat manners. Making the best use of asynchronous track-information from multiple nodes, we improve the
precision of networked targeting. First, the major techniques for asynchronous fusion in the networked targeting environ-
ment are analyzed, from which we propose three different asynchronous fusion policies for networked targeting. Next,
the asynchronous track-fusion algorithm and computation steps are developed according to the optimal estimation theory.
Finally, the simulation experiments are performed, which validate the efficacy of the proposed methods in asynchronous

track-fusion. The effect on fusion-performances from the fusion period is also analyzed.
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Fig. 1 Asynchronous track fusion course in NT
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Fig. 2 Centralized asynchronous track fusion policy
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Fig. 3 Distributed asynchronous track fusion policy
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Fig. 4 Real time asynchronous track fusion policy
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Fig. 5 Multiple track fusion course in time domain
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Fig. 6 Target track in the three asynchronous fusion policies

=

Y/m

1
1600 2000

140 T T T T T T T T T
- o~ LA 1
or A o LR k2
1 feA —— LR g3
. 10003 70y
~ A
B 60
:13
40+
20
0 1 1

0 10 20 30 40 50 60 70 &0 90 100
t/'s
Bl 7 3Fh Al SRS A A TR 22

Fig. 7 Location error in the three asynchronous fusion policies

WFFEH AR, B s RIS 2404 oF HFRIRAS
I, RGNUL G TR Z B R GERL G T
S5 HH T S 3R HH S I AT BT S, DRI
A PEREAN 2 2 B AR R G I S . 1845 HY
TR SRES T R A PR RE B Rl 5 U ) AR A S L

THILE R / m
58
jé7
G4

160 T T T T T
140
120

100

PN ERE / m

80

t/s

Kl 8 ARGl G PERE S G IO R

Fig. 8 The relationship between system fusion performance

and fusion period

Wk FIRSEe 45 FonT LS BL T 4518

1) S W R 22 e 33t 10 7 2K A 0 o AS T
Z00 (1 1% 5% 1A Ve A R 48— SR [0 1) I 2 3R AT R
(ERAR IS A FAMO AL TR 2, FLEHER
N1 g A T 7 A 118 8 2K, % 3 T i o S
HUT A 12 SRS AR AIE A G P P O

2) SEMg2 AL T N R T VG 22 YR
R A — A BB LTI T B 380 e e A o1, X
Pl R A G5 H RRIRES, WEVER
flihPEfE B, Al RS s AR T3 ms 1. 5 5ng
AR, 1% TR AR P 4R ) 52 B R G Rl
RO, FESEBR TR 7T, Fak PR S G ok
WS PR ik SRS — I, (R VT B SE I PR R AT, e R
T8 FH T 0 4 8 A 1) SRR B, R DA ol 5 o
(1) B bR HER IR B

3) HREIE3K S b BRI 7 2k o B R 4 1)
R LI, 5 HA P Bh SRS A LL, 207 VR LA
(b 2 Pk RE AR e M, (H S SR 22, HL
BN H T AL B AR A RS REL S RS
W 2% 3045 fi SR A v, BRI A2 SR T S T T
WA 24 A I 300, FE AMERA VT H B i K .

5 4Z5i&(Conclusion)

S5 WU R R X 4 I T R A b R AL B
(SRR 22—, 5 ROR AN R 250 JR3 35 2
AL DL I 5% il U R S BRI s i R SE 1K B AR B
AR SCLASERR TRER O 1535, 2 4t T 30 A
T 19X 4% G (1 S 20 000 £ SRS, 4 T TR B B
W PR E 5 5 v, JEE R 0 B S BUE B T TR
VR RO, SEEG 25 R W, AE AL RS FE T T, BR
W3 PP B A0 T SRS LR e 2, " ] LA Ay 90 4% i v
Pt TR 1) H bR KA AR, EAZ TR AR
BEK, FE ELXGE 190 £ 1 v 2R 4 10 00435 i o SR A e,
5 SE B N A7 A 2 1 R R s A TF B SE I
J5 T, S LRI SERE 20 M RE BT, I LS & F



70 E T I o

YoM A %29 4%

ST R | PR AR, TSR R 3 T B S
PEAHXT 2.

P T LI Rl R T S L SR A I DL
[F) B 95 1) 5z e, AT SR0RS 52 1 184 4 5% 1) 3R 496 ik
GRS . DR, 75 AR AR S b R B G
1) 2 20 Al SR, LAl A T B S I L i RS
IXUEZESK. Oh T 54 PG SE BRI, BT LA [R] B
K HB3PEAL AT UF B, SR JE M k8 v SRR
ARSI N P A e 1 8 R FH T I s T e, i L 4 A
ﬁﬁiﬂﬂ?%éﬁ%ﬁj\ ATC AR 2 TN 22 A 9 4%

R AP Bl A SRS S RS BE T TESR, R

//IYEL I ?Ef?ﬂlfl%ﬁm/ﬁfﬁﬁﬁ z .
B A ik A 540 B R I A R AL R R D I R R, TR
Hi%ﬂﬁfrﬁ%Hﬁ‘f@%ﬁ?ﬂujﬁyﬁﬁﬂﬁ%.

2 2 ik (References):

(1] FNBERT. P25 i v A A OB AR — M HER 3T 3 3 HAR[T]. HOE Y
ikl 2005, 12(3): 1-5.

(SUN Longhe. Networked targeting and the relative technologies —
targeting and striking of moving targets[J]. Electronics Optics & Con-
trol, 2005, 12(3): 1 -5.)

[2] HU Y Y, DUAN Z S, ZHOU D H. Estimation fusion with general
asynchronous multi-rate sensors[J]. IEEE Transactions on Aerospace
and Electronic Systems, 2010, 46(4): 2090 — 2102.

[3] CHENG C, WANG J F. Algorithm for multi-sensor asynchronous
track to track fusion[J]. Computer Science, 2009, 5553(3): 847 — 854.

[4] LIU Z, ZHAO Q. Interactive full asynchronous tracking of multi-rate
multi-sensor system[C] //Proceedings of the 5th International Con-
ference on Image and Graphics. New York: IEEE, 2009: 506 — 509.

[5] Hhadig, ARELHE, Btk 2V SR M. bt W B
E, 2010.

(HAN Chongzhao, ZHU Hongyan, DUAN Zhansheng. Multi-
Sources Information Fusion[M]. Beijing: Tsinghua University Press,
2010.)

[6] ALOUANI A T, GRAY J E. Simplified generalized asynchronous
track fusion filter[C] //Proceedings of SPIE, Acquisition, Tracking,
Pointing. Florida: Kissimmee, 2006, 6238: 623801-1 — 623801-12.

(7] AR, LU AL RS AP RN A& [T]. R TR ST
iR, 2003, 25(11): 1318 —1321.
(XU Yu, JIN Yihui. Asynchronous suboptimal fusion of correlated
target tracks from multisensors[J]. Systems Engineering and Elec-
tronics, 2003, 25(11): 1318 — 1321.)

[8] SCHGHE, 54, XIS, A7 15 B S B0 SR e S 20 S AU i
SOILI. W 5 AR, 2009, 31(9). 2123 - 2131
(WEN Chenglin, GE Quanbo, LIU Shuangjian. Optimal asyn-
chronous recursive track fusion with global[J]. Journal of Electronics
& Information Technology, 2009, 31(9): 2123 — 2131.)

[91] ﬂi AL, WA, WAL, 4. AT RS AL R BE RRALS RA M =P

LR DI T VLT, I BEE 55 R, 2004, 21(3): 453 — 456.
(ZHU Hongyan, HAN Chongzhao, HAN Hong, et al. Asynchronous
track-to-track association method in distributed multi-sensor infor-
mation fusion system[J]. Control Theory & Applications, 2004,
21(3): 453 —456.)

[10] A5, MEZE, B 2168872
F B 5, 2010, 39(1): 18 - 24.
(PENG Dongliang, YE Junjun, GE Quanbo. Sequential fusion for

multi-sensor asynchronous sampling system[J]. Information & Con-
trol, 2010, 39(1): 18 —24.)

MR G Rl ]

[11] HENRY S, JOHN W W. Probability and Random Processes with Ap-
plications to Signal Processing[M]. 3rd Edition. Beijing: Higher Ed-
ucation Press, 2008.

e F A~

E OBK (1983—), B, WA STAE, TR, BT A5 g
R B S0 25 I TES, E-mail: huokong12@163.com;

i % (1982—), T, W LHFIUE, BTSN 7S AR R LA
NIRRT G N

BEE (1978—), 9, fliL, PRI, GF 70U He s 41 M 5l
B VAT 5 PR RS, B-mail: fgq8787@163.com;

F F1962—), B, HIR, A S0, WA A
ARG RAR 7 B R TSRS X PR S R 5 S, E-mail:
aerospace0112@sina.com;

Wi (1972—), Lo, YR, F-EFo0 s, w4l 2 46 ks

B £ E 4%, E-mail: yanghy07 @mail.tsinghua.edu.cn.

, E-mail: zt32410@163.com;



