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Abstract: Deformable parts model target tracking methods becomes an active research due to its effectiveness in
tackling partial occlusion and deformation issues of targets. When partial occlusion or deformation occurs,
deformable parts model trackers could achieve accurate tracking via the uncovered reliable parts. Most of the part-
based trackers initialize the number and size of parts manually. In practical tracking systems, it is difficult to
provide the interaction to select parts manually. Meanwhile, manual parts selection method might be affected by

subjective factors. Aimed at the problems mentioned, automatic parts selection method based on multi-feature
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fusion was proposed. Firstly, the saliency measure based on human visual attention mechanism was applied to

describe the salient region of target template. Secondly, edge direction dispersion was employed to describe the

richness of texture details. After obtaining the joint suitable-matching confidence map, the number and size of

parts were adaptively selected according to the pixel area and aspect ratio of the target. Finally, the parts were

selected according to the joint suitable-matching confidence. Experimental results show that the proposed method

can achieve more tracking precision compared with the current deformable parts model target tracking algorithm

which selects the parts manually.
Key words: computer vision;  target tracking;

automatic parts selection
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Fig.2 Response map based on spectral residual visual saliency. (a) Initialized target map; (b) Spectral residual response map; (c) Three-dimensional map

of spectral residual response
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Edge direction
dispersion response

(d)

3 [EMRLANTIIA] . (a) Canny % —{HIK; (b) BREETT MR BEIAT; (c) MR T 1) B BURE AT (d) JUE 07 1) 5 HIOBE 1] = e S

Fig.3 Illustration of image texture detail. (a) Binary image of Canny edge; (b) Gradient direction amplitude map; (c) Edge direction dispersion map;

(d) Three-dimensional map of edge direction dispersion
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Fig.4 Illustration of joint suitable-matching confidence map based on multi-feature fusion. (a) Joint suitable-matching confidence map; (b) Three-

dimensional map of joint suitable-matching confidence
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Fig.5 Result of automatic parts selection
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Fig.6 Experimental results of proposed method on OTB100 dataset.
(a) Results of automatic parts selection on sequence Carscale;

(b) Results of automatic parts selection on sequence Dancer2
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Fig.7 Experimental results of proposed method on FLIR Thermal
dataset. (a) Results of automatic parts selection on the infrared
target #1; (b) Results of automatic parts selection on infrared

target #2
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Fig.8 Experimental results of proposed method on private infrared

sequences. (a) Results of automatic parts selection on the private
infrared sequence #1; (b) Results of automatic parts selection on

the private infrared sequence #2
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Fig.9 Distance precision and overlap success rate curves of different algorithms under deformation and occlusion attribute. (a) Distance precision curve
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(d) Overlap success rate curve of deformation attribute
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