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Asynchronous track-to-track association method

in distributed multi-sensor information fusion system
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Abstract: In the distributed multi-sensor information fusion system, the local sensors usually provide tracks at different rates
with different communication delays. As a result the local tracks from different sensors usually are asynchronous. To address the
problem, an asynchronous track-to-track association method is presented. Firstly, the fusion of the single sensor in time domain
was accomplished by means of the least squares (LS) algorithm. After accomplishing fusion, the asynchronous tracks were syn-
chronized. Secondly, the multi-sensor multi- target track association was transformed into a network optimization problem consist-
ing in finding the multi-paths without intersection and with the lowest total search cost. This led to the multi-sensor combination
of local tracks from the same target. The simulation results show that the presented method can effectively solve the asynchronous
track- to-track association problem.and the correct association is of high probability .
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Fig. 1 Asynchronous data flow of multi-sensor

3 JiEHiR(Method description)
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3.2 [E¥ AN X Bk (Synchronous track association)
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Fig. 3 Changing track association into a network
optimization problem

4 {HEXLH5 45 H7(Simulation examples and
analysis)

APGH THAH 3 RGBS, A 4 D HL5h
HAREEATAUE BRI F AR 3 ML RS KR
Bk a AR 2, =0.9, 1, = 0.7, r3 = 1.2. @&
CHIRFERIRE T = 1.

FEBR « BRE

1 TO0O 7?72 0
0100 T 0

S (k+1) = £ (k) + v(k).
001T 0 T°/2
0001 0 T

(23)
B iriz sh R b BRI S K B Iy o 7
Q' =0.21, Q* =0.31, Q¢ = 0.51, Q* = 11.
Heb 152 x 2 B9880IRE.
3B E N MRS Iy 2B R =

21,R? = 31, R} = 3.5I;
T R IE WA CEXHE R
TC’(t)
E, = (24)

LxN'

K E(¢) A ¢ BF 2 IE# B #E % ; L 5 Monte-
Carlo {j IR EL; N A B AR FE W0 X P B9 8
B, C' (1) N5 | K Monte-Carlo {5 E i35 , 7€ ¢ B
AN BRI
(i BV — 467 EYEHLEh . BARVItA I &N
x'(1) 20 x2(1) -5
[yl(l) - [ ] [ 2(1) [ 0]

3
= Lo e - 15)

H FI O BEALE™ 4 50 2R 30 B A3 1T Monte-
Carlo /i IR, 85 R AN 4 Fi7R .
90 -
=4 1
70 —— 452

C . ——#53 :
50 \-\\ —— Atr4 y 4 /

E \ //'
- .. ’
30 Ny L /
“‘SC,.“&‘ K e /
10 e S
0 N - . f""‘*«;md
-50 -40 -30 =20 -10 0 10 20

x/m

E 4 —ufi BB S BArR BESALT
Fig. 4 Multi-target real tracks in one simulation
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Table 1 Tracks total with correct association
by 50 Monte-Carlo runs

RE A B | RE A BRI
M ik BOEE | WZ Bk Bk

2 200 200 12 200 196
3 197 197 13 200 197
4 197 195 14 197 197
5 197 196 15 195 197
6 190 190 16 194 194
7
8
9

184 180 17 190 190
192 190 18 192 192
192 188 19 200 197
10 192 192 20 200 200
11 194 194
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