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Tracking of dense group targets based on motion grouping

Zhang Lei', Zhu Shuai’, Liu Tianyu?, Wang Yuehuan®

(1. Beijing Institute of Surveying and Communication, Beijing 100089, China;
2. School of Artificial Intelligence and Automation, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To cope with the problem of numerous accompanied interference in the field of target detection and
tracking in space, a fast detection and tracking method for targets in space based on dense multi-target motion
grouping was proposed. Firstly, within the range allowed by the sensor resolution, the sparse optical flow was
adopted to extract the motion information of the individual in the group, and then the generating function
regularization was used to integrate the similarity between the motion paths. With the idea of “collective
merging”, collective motions were detected from dense random motion, so that the group targets can be divided
into several sparse groups with similar motion patterns in space. Finally, a graph model based on the topological
relationship among sparse groups was constructed to filter out potential targets for which the false alarm was
suppressed by inter-frame correlation. Simulation and experiment results show that the proposed method has good
robustness and real-time performance for different group targets distribution in space.
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Fig.6 Distribution of group target and extracted optical flow
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Tab.2 Result of adjacency matrix for directed graph

Node 1 2 3 4 15
1 0 0 0 0 0
2 0 0 1 0 0
3 0 0 0 0 0
4 0 1 0 0 0
15 0 0 0 0 0

Node 1 2 3 4 . 15
1 0.004 0.026 0.039 —0.27 —0.06
2 0.024 0.012 0.057 0.087 —-0.05
3 0.036 0.058 0.011 0.004 —-0.03
4 —-0.01 0.090 0.004 —-0.03 —-0.05
15 —-0.03 —0.06 —0.08 —-0.03 0.011
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Tab.3 Tracking result without interframe suppression false alarm

Data Frame that does not meet condition 1 Frame that does not meet condition 2 Accuracy
12 1,4,6,8,12,14,177,9,12,16,20,23,27 57,61,6255,59,60,61 0.8460.831
3 4,8,12,13,16,17,18 52,59,60 0.846
4 5,9,18,22,31 31,40,45,55 0.861
5 9,10,11,20,20,26 44,49,63 0.877

& 4 F e EEMH RERSER
Tab.4 Tracking result with interframe suppression false alarm

Data Frame that does not meet condition 1 Frame that does not meet condition 2 Accuracy
12 1,4,6,8,147,9,12,16,23 61,6259,60,61 0.8920.877
3 12,13,16,17,18 59,60 0.892
4 5,31 31,45,55 0.923
5 9,10,11 36,49,63 0.907

*x 5 MBI HIEREZ,

Tab.5 Dual suppression matrix 7,

R 6 XHBEINFI4EFEZ.,

Tab.6 Dual suppression matrix 7.,

Node 1 2 3 4 15 Node 1 2 3 4 15
1 0.002 0.039 0.049 —0.01 —0.05 1 0.004 0.052 0.049 —0.02 —0.06
2 0.036 0.010 0.057 0.022 —-0.05 2 0.050 0.012 0.057 0.033 —-0.07
3 0.044 0.052 0.010 0.002 —0.02 3 0.046 0.058 0.016 0.002 —-0.03
4 -0.01 0.020 0.004 —0.02 —0.04 4 —-0.01 0.030 0.004 —-0.03 —-0.05
15 —0.03 —0.03 —0.06 —0.03 0.013 15 —0.03 —0.04 —0.07 —0.04 0.019
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