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Hierarchical associative multi-target detection and tracking with
particle swarm optimization

Cheng Xu, Li Nijun, Zhang Suofei, Wu Zhenyang
School of Information Science and Engineering, Southeast University, Nanjing 210096, China

Abstract: To cope with the drift problem of tracking caused by environmental changes (such as illumination variations and
occlusions ) , we propose a multi-target tracking algorithm with a hierarchical associative structure, which first coarsely mat-
ches the targets and then accurately locates them using Particle Swarm Optimization (PSO) . Compared with the state-of-
the-art tracking algorithms, context information is integrated into the generation of the particles during the coarse matching
stage in this paper, thus enhancing the accuracy of target matching as well as reducing the number of false-tracked targets.
To ensure the tracking accuracy, the targets’ locations with prominent deviations in the phase of accurate tracking are recti-
fied via Metropolis-Hastings algorithm; meanwhile, the targets’ templates are updated. Experimental results show that the
proposed algorithm can track the occluded targets more accurately under the occlusions.

Key words: visual tracking; template matching; object detection; multi-target tracking; particle swarm optimization
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Table 1 Empirical parameter values used in the tests
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Fig.4 Tracking results when the occluded targets reappear
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Fig.5 Tracking results of hockey video sequences
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Table 2 Quantitative analysis results

Bk Recall/% Precision/% Fa RO
MIL 65.5 68.5 2.86 2/6
BPF 67.4 80.6 0.97 3/6
HAPSO 76.5 82.5 0.52 5/6
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