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Object tracking algorithm based on two-step correlation filter

Ge Baoyi, Zuo Xianzhang, Hu Yongjiang, Zhang Yan
(Department of UAV Engineering, Army Engineering University of PLA Shijiazhuang Campus, Shijiazhuang 050003, China)

Abstract: Aiming at the problem of tracking failure caused by object occlusion and out of view in object
tracking, a two -step correlation filter for object tracking algorithm was proposed to advance the
robustness of the object tracking via correlation filter. Firstly, according to the characteristics of different
cell size of histogram of oriented gradient (HOG) feature, a two-step correlation filter object tracking
framework was presented, which can improve the tracking accuracy and simultaneously ensure the
tracking speed. Then, fusing multiple object features and obtaining more characteristic representation
comprehensively were to promote the robustness of object tracking. Finally, an object template adaptive
updating strategy was proposed based on the object tracking confidence index, which was to solve the
problem that the object template was contaminated when the target was occluded. The experiment was
validated on the OTB100 standard object tracking dataset. The results of comparison with other tracking
algorithms show that the tracking accuracy is improved by 6.0% and the tracking success rate is
increased by 5.5% in comparison with the optimal tracking algorithm, and the average tracking speed is
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27.4 fps, which ensures the real-time performance of object tracking. In the application of actual object

tracking, the algorithm can still track the target stably and accurately in the case of severe occlusion.

Key words: object tracking;
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Fig.1 Flow of two-step correlation filter for object tracking
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Fig.7 Classification statistics of evaluation indicators
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Tab.1l Experimental evaluation index statistics

Success rate Precision rate fps
OUR_CN 0.675 0.780 27.4
OUR 0.659 0.765 30.6
DSST 0.620 0.730 32.8
KCF 0.640 0.736 175.6
STRUCK 0.619 0.706 20.2
TLD 0.531 0.614 28.1
MIL 0.431 0.516 38.1
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Fig.8 Practical application of object tracking
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