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Target association from different perspectives based on
multi-feature fusion

FU Kun', TIAN Jinwen', MA Yichao’

(1. College of Automation, National Key Laboratory of Multispectral Information Processing Technology, Huazhong University of
Science and Technology, Wuhan 430074, China; 2. Beijing Electro-mechanical Engineering Institute, Beijing 100074, China)

Abstract: Target association has great significance in collaborative multi-target detection. As traditional target associ-
ation algorithms are affected by factors such as changes in view angle, they are less effective when observing targets
from different perspectives. This paper proposes a target association algorithm for collaborative reconnaissance by un-
manned aerial vehicles (UAVs) based on the fusion of topological and color features. Using position, attitude, and multi-
dimensional feature data obtained by the sensors in the UAV, the topological and color features of the target are extrac-
ted and the multi-dimensional features are then fused based on the Dempster—Shafer evidence theory to complete the as-
sociation of target groups from different perspectives. Experiments show that this algorithm framework can effectively

help UAVs to complete the task of target group association.
Keywords: target association; different perspective; cooperative detection; UAV; multi feature fusion; attitude data; to-

pological feature; color feature; D-S evidence theory
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Fig. 3 Target distribution from two perspectives
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Table 1 Corresponding relationship between different tar-
gets and measurement from two perspectives
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Table 4 Color feature vector of some targets
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Table 5 Association probability assignment results based on color features
% SRIEXS G/ IR
201/0.2275 203/0.2489 204/0.2311
101
205/0.2925
102 202/1.0000
201/0.2368 203/0.2520 204/0.2282
103
205/0.2830
201/0.1798 203/0.2107 204/0.2237
104
205/0.1943 206/0.1916
105 205/1.0000
203/0.2378 204/0.2616 206/0.2710
106
208/0.2295
107 207/0.5702 208/0.4298
108 202/0.3021 207/0.3129 208/0.3860
109 207/0.4854 208/0.5146

3.2 FRIMFIEREX
321 AAFERER
B H bR A bR D\ EZ A8 bR 2R G2 — 3] Hb B AR AR

«
R

%

DA RARAL

ZiERORD

7D

mALTT I

1100

—_
(=
(=3
(=]

900 -
800 -
700 ¢
600 -
500 ¢
400 +

105
109 104

106

107

108

102
101

300 ; k
200 600 1000
ARV T F AR A A AR 3

(a) WA 1 HAREE B

1 400

1 800

Ja, PIALSR B E AR ERAL B A A 4 FR

I

S

DAL

FHXTH

7D

LTI B

P75 Bis A6, AR 1AM 2 0
RN AR E S R
1100 ¢
e o
1000 205 204 203
900 ] 2(:1.202
800 | 206
700 |
600 |
500 207
®
400 |
208
300 R — s ,
200 600 1000 1400 1800

ARVGIT 1) D BRAH X B A MR 5
(b) M 2 HFREEOE:

4 BRBUESHTRER
Fig. 4 Location distribution of target group



fEE, 45 ZHRAERES A SO A F AR GRS vk

* 853

1 23 45 6 7 8 9101112

Fri £ X [8)/(n/6-rad)
(a) HAR n 7ERLA 1N B9FR MR )

AT RE B RIS R

3500 ¢
3000 ¢

NS}
D
(=3
(=]

2000 ¢
1500
1000

500 ¢

1

(b) HA5 n TERLAA 2 71 B3 FMRSAE ] 42

23 456 7 8 9101112
D5 (£ IX[R] (m/6-rad)

Bs5 BRTERAIEAF 2 THHRIMFHIEE

Fig. 5 Topological characteristics of target 7 from different perspectives
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Table 6 Distribution results of association probability
based on topological features
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Table 7 Association probability assignment result based
on the topological feature and color feature
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Table 8 Effect comparison between the algorithm in this
paper and the classical algorithm
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