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Abstract: As Kernelized Correlation Filters (KCF) tracking algorithm has poor performance in han-
dling scale-variant, heavy occlusion, similar target interfere and out of view, this paper proposes a
long-term tracking approach based on the KCF. Firstly, a spatial regularization component was intro-
duced in the learning of a classifier , the classifier coefficients were penalized depending on the weight
function of spatial location information in sample locations. By which the classifier could learn signifi-
cantly larger set of negative training samples and uncorrupted positive samples, so that the discrimina-
tive power of learned model was increased. Then, the Newton method was used to complete the itera-
tion and obtain the maximizing response location and target score of the classifier in the detection area.
Finally, to re-detect the target in the case of tracking failure and achieve a long-term tracking, the
confidence of the target with the maximum response score was compared and an online Support Vector
Machine (SVM) classifier was trained. To verify the feasibility of the proposed algorithm, fifty
groups of OTB-2013 benchmark video sequences were tested and the obtained results were compared

with thirty kinds of other tracking algorithms. Experimental results indicate that the precision and
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success rate from the proposed method are respectively 0. 813 and 0. 629, ranking first. Compared

with traditional KCF tracking algorithm, the proposed approach respectively improves by 9. 86% and

22.3% in the precision and the success rate. Moreover, it is robust to significant scale changing,

heavy occlusion, interfere with similar target, out of view and other complex scenes.

Key words: kernelized correlation filter; long-term object tracking; spatial regularization; Support
Vector Machine (SVM) ; online SVM classifier
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i Precision plots of OPE-scale variation(28)

Precision plots of OPE-occlusion(29)
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Precision plots and success plots of OPE for the top 10 trackers

1 Precision plots of OPE-out of view(6)
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Precision plots of OPE-illumination variation(25)
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Precision plots of OPE-fast motion( 17)
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Fig. 2 Precision plots of videos with 11 different attributes for the top 10 trackers. (The number in the title indicates

the number of sequences. )

Success plots of OPE-scale variation(28)
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Success plots of OPE-out of view(6)
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Success plots of OPE-illumination variation(25)
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Fig. 3 Success plots of videos with 11 different attributes for the top 10 trackers. (The number in the title indicates

the number of sequences. )
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Fig. 4 Qualitative results of 10 trackers over sequences Jogging, Woman and Suv,in which the targets undergo heavy

occlusion
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Fig. 5 Qualitative results of the 10 trackers over sequences Deer,Football and Liquor,in which the targets undergo

disturbance of similar target.
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Fig. 6 Qualitative results of the 10 trackers over sequences CarScale,Car4 and Singerl.in which the targets undergo

scale variations.
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Fig. 7 Qualitative results of the 10 trackers over sequences Motocross,Carchase and Lemming,in which the targets

undergo out of view.
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