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Abstract: The traditional correlation filter tracking algorithm is easy to track failure in the occlusion,
out of view, deformation, background clutter, ezc. Aiming at this problem, a fast-scale support corre-
lation filter tracking algorithm was proposed in this paper. Firstly, the support correlation filter was
constructed by loop sample, and the tracking problem was considered as a learning problem of the
support correlation filter. Then, the discrete Fourier transform and the iterative optimization strategy

were used to solve the learning problem of the support correlation filter, it greatly reduced the com-
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plexity of the algorithm. At the same time, the problem of scale estimation was transformed into dis-

placement variation in polar coordinates by log polar transformation, and the adaptive scale of target

was realized. Finally, an adaptive template updating strategy was adopted to solve the template drift

problem in occlusion. The performance of the proposed algorithm was evaluated by using standard da-

tabase. The results show that the accuracy of the proposed algorithm is 0.964 and the success rate is

0. 892, which are superior to the traditional correlation filtering tracking algorithm. It can better solve

the problem of target tracking under the conditions of deformation, occlusion, out of view, and back-

ground clutter.

Key words: target tracking; support correlation filter; log polar transformation; scale adaptation
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Tab.1 Ten sets of test video sequence

Video sequence Length  Resolution ratio Characteristic
Joggingl 307 352X 288 out-of-plane rotation, occlusion, deformation
Walking 412 768 X576 scale variation, occlusion, deformation, low resolution
Bolt 350 640X 360 out-of-plane rotation, occlusion, deformation, in-plane rotation
illumination variation, out-of-plane, scale variation, occlusion,
Doll 3872 400X 300 . _
in-plane rotation
David3 252 640X 480 out-of-plane rotation, occlusion, deformation, background clutter,
) illumination variation, out-of-plane rotation, scale variation,
Trellis 569 320X 240 ) )
in-plane rotation, background clutter
Dogl 1 350 320 X240 out-of-plane rotation, scale variation, in-plane rotation
out-of-plane rotation, scale variation, occlusion, fast motion,
CarScale 252 640X 272 ) )
in-plane rotation
illumination variation, out-of-plane rotation, occlusion, fast motion,
Coke 291 640X 480 _ ,
in-plane rotation
out-of-plane rotation, occlusion, deformation, background clutter,
Basketball 725 576X432

illumination variation
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Fig.1 Curves of center location error(a) and average tracking error(b)
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Tab.2 Distance precision(DP)

Attributes FSSCF KCF TGPR CT CSK TLD DSST L1APG
Joggingl 0.974 0.235 0.225 0.231 0.228 0.974 0.231 0.228
Walking 1.000 1.000 1.000 1.000 1.000 0.964 1.000 1.000
Bolt 1.000 0.989 0.026 0.011 0.034 0.306 1.000 0.017
Doll 0.986 0.967 0.971 0.684 0.579 0.983 0.993 0.974
David3 1.000 1.000 1.000 0.413 0.659 0.111 0.599 0.460
Trellis 1.000 1.000 0.981 0.387 0.810 0.529 1.000 0.176
Dogl 1.000 1.000 1.000 0.950 1.000 1.000 1.000 1.000
CarScale 0.782 0.806 0.806 0.718 0.651 0.853 0.758 0.647
Coke 0.893 0.838 0.942 0.113 0.873 0.684 0.918 0.265
Basketball 1.000 0.923 0.993 0.299 1.000 0.028 0.806 0.306

&3 BINE(SR)
Tab.3  Success rate(SR)

Attributes FSSCF KCF TGPR CT CSK TLD DSST L1APG
Joggingl 0.971 0.225 0.225 0.225 0.225 0.967 0.225 0.221
Walking 0.825 0.515 0.738 0.502 0.519 0.383 0.998 0.998
Bolt 0.997 0.943 0.014 0.006 0.017 0.146 1.000 0.011
Doll 0.932 0.552 0.714 0.531 0.218 0.624 0.997 0.326
David3 0.992 0.992 0.988 0.349 0.627 0.103 0.528 0.456
Trellis 1.000 0.840 0.793 0.350 0.591 0.473 0.977 0.153
Dogl 0.996 0.651 0.713 0.652 0.653 0.673 1.000 0.843
CarScale 0.829 0.444 0.421 0.448 0.448 0.437 0.845 0.583
Coke 0.629 0.722 0.914 0.093 0.739 0.289 0.828 0.199
Basketball 0.752 0.898 0.850 0.259 0.874 0.025 0.680 0.286
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Tab.4 Algorithm efficiency (AE)

FPS Joggingl Walking Bolt Doll  David3 Trellis Dogl CarScale Coke Basketball Average
FSSCF 50.3 57.6 61.2 52.5 38.9 26.9 55.7 54.1 37.1 48.7 51.2
KCF 127.35 149.20  160.71 133.74 71.81 47.16  129.61 222.39 81.62 112.36 113.6
DSST 15 30.2 18.9 12.3 6.07 4.82 39.5 39.9 9.47 16 15.8
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