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Angle-association-based multi-information fusion for
multi-target tracking

QIAN Menghao' , CHEN Wei'* , XU Xiaoping® , SUN Ruisheng'
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract; To mitigate the degradation of tracking accuracy induced by numerous false association ghost points, a dual-level ghost point
elimination and target tracking algorithm integrating angular measurement with target motion characteristics was introduced. The proposed algorithm
employed a cooperative localization strategy that prioritizes association before estimation. By establishing a mapping relationship between angular
measurement noise and localization error, a field-of-view grid map and an energy accumulation matrix were constructed. Through a detailed analysis
of the spatial geometric distribution characteristics of real targets and false association ghost points within the field of view, a novel elimination
criterion based on Hough transform theory was developed, facilitating the primary coarse elimination of ghost points. Additionally, by examining the
distribution characteristics of target localization ambiguity regions and motion features, a predictive tracking gate was constructed using motion
parameter identification, enabling the secondary fine elimination of ghost points at the kinematic level. Experimental results demonstrate that the
proposed algorithm significantly enhances target tracking accuracy, achieving a ghost point elimination rate of 91. 734% , thereby effectively
addressing the false association problem in multi-target tracking.
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Tab. 1 Initial motion parameters of multiple
targets in task scenarios
e I HR A B/ m P HR L/ (m/s)
1 [800, —1 500,8 000] [50,10,0]
2 [200, -2 800,7 900] [60,30,4]
3 [710, -250,7 850] [80,5,2]
[400, -1 800,8 050] [75,10, -4]
5 [2 800, -2 700,7 800] [ -80, -8,1]
6 [0, —1000,7 950] [80, -20, -2]
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Fig.7 Task setting of multi-maneuvering targets tracking
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Fig.9 Schematic diagram of multi-target tracking results
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Tab.2 Multi-target tracking performance and error statistics

ﬁﬁﬁﬂ“

SRE % x y z OSPA FE 25

YER[ 14789 3.377  4.520  5.821 7.644
iR —4% 0.856  1.293  1.592 2. 640
ARt % 0.437  0.767  0.212 1.018
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Fig. 10 Multi-target tracking scene at a discrete time
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gate at a discrete time
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Fig. 12 Tracking results of targets in prediction gates
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Tab.3 Multi-missile cooperation multi-target ghost

point elimination performance

Pl g A

ZHRIE i)/ W R/ %
SCHRL 14 ] 553 0.43 150 89.837
IR — % 0.11 592 59.890
Prit sk 9 0.51 122 91.734
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Fig. 13 Comparison of point removal performance

under different grid sizes
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