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Online Object Tracking via Sparse Subspace Selection

HUANG Dan-Dan'! SUN Yi!

Abstract
filter framework. At the first stage of the tracking, those candidates that highly similar to the target state are selected

This paper proposes a two-stage online tracking method based on sparse subspace selection in the particle

using the sparse subspace selection algorithm. The transition region between target and background region is defined
as a separate category to alleviate the drifting. And at the second stage, a simple but effective observation model is
built to calculate the similarities between the candidates and the target. The similarity measuring function not only
considers the integral and local similarities comprehensively but also uses both the original target state and the state
after appearance changes as references to enhance the reliability of the measurement model. Finally, the state of target is
estimated according to the maximum posterior probability. Furthermore, the target appearance changes are captured by
update strategy. The experimental results show that the proposed method can effectively handle the occlusion, motion
blur, as well as illumination and scale changes in tracking. Comparative results on challenging benchmark image sequences

show that this method performs favorable against the 9 other state-of-the-art algorithms.
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Fig.1 Sketch map of source data (samples)

((a) Candidates obtained by sampling; (b) Normalized candidates)
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((a) Sketch map of template distributions; (b) Normalized templates)
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Fig.3 Sketch map of target data (templates) clustering and source data (samples) clustering

((a) Sketch map of samples; (b) Templates and clustering results; (c¢) Samples clustering results)
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Fig.5 Performance of the particles pre-filter algorithm

for filtering the redundant particles
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Table 1  Tracking results comparing between the method with particle pre-filter and the method without
particle pre-filter
PR OALE B2 (pixel) A E S S
Singerl Faceocc Dollar Owl Singerl Faceocc Dollar Owl
JCTH] 6.6 10.2 6.4 120.1 0.67 0.80 0.83 0.06
AHTH] 3.6 5.1 5.5 28.8 0.85 0.93 0.85 0.47
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Fig.6 Tracking results when targets are occluded
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Fig.7 Tracking results when targets appearance is blurry

because of quick movement
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Table 2 Average center location errors of tracking results (pixel)
AT 51 IvT VTD Frag MIL TLD L1 SCM DSSM LSK Ours
Carll 2.2 30.1 40.1 44.7 17.6 33.7 2.1 2.0 73.3 1.9
Faceocc 11.2 9.5 5.7 18.6 16.0 6.5 3.9 42.7 7.7 5.1
Sylv 6.0 21.6 7.5 7.0 5.6 22.0 5.5 5.1 59.9 5.0
Dollar 7.0 65.1 71.0 6.6 11.8 68.9 6.1 11.0 47.2 5.5
Football 6.9 6.6 7.9 209.4 13.0 58.4 26.4 11.7 15.9 6.1
Jumping 34.8 111.9 21.2 41.8 - 38.0 6.1 12.7 63.5 3.9
Owl 114.7 190.7 40.6 292.1 - 33.1 32.2 50.7 230.7 28.8
Stone 2.4 26.7 67.4 31.0 5.6 32.6 3.8 43.9 105.4 2.9
Race 176.4 82.2 221.4 - - 214.7 28.7 4.3 217.2 3.9
Singerl 9.1 3.7 42.1 241.0 27.5 5.6 3.7 11.9 7.7 3.6
3 WSRO RAHEGRE (BFR)
Table 3  Average overlap scores of tracking results (pixel)
PS5 IvVT VTD Frag MIL TLD L1 SCM DSSM LSK Ours
Carll 0.80 0.38 0.06 0.17 0.36 0.46 0.81 0.81 0.0 0.82
Faceocc 0.81 0.84 0.89 0.73 0.67 0.87 0.91 0.48 0.82 0.93
Sylv 0.72 0.57 0.69 0.73 0.72 0.48 0.72 0.73 0.35 0.75
Dollar 0.81 0.36 0.29 0.80 0.64 0.31 0.83 0.75 0.37 0.85
Football 0.72 0.73 0.71 0.06 0.60 0.32 0.40 0.61 0.41 0.74
Jumping 0.24 0.15 0.34 0.22 - 0.20 0.63 0.43 0.17 0.73
Owl 0.15 0.06 0.40 0.08 - 0.46 0.47 0.28 0.05 0.47
Stone 0.56 0.40 0.18 0.36 0.48 0.42 0.56 0.13 0.07 0.65
Race 0.02 0.30 0.05 - - 0.05 0.51 0.55 0.01 0.64
Singerl 0.50 0.82 0.30 0.32 0.35 0.66 0.85 0.72 0.62 0.85
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Fig.10 Performance of all the tracking methods in test sequences ((a) Average center error curve; (b) Average overlap

area parametric curve)
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Table 4  Average running times comparing between the proposed method and other methods
BRER YA IVT VTD Frag MIL TLD L1 SCM DSSM LSK Ours
BATIE] (s/1) 0.12 6.74 1.28 1.3 0.34 5.25 3.33 1.82 - 0.86

e
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] VPR 9 25 BRERSE.  FERT R AR AT 15
AR, i 358 DX I A R D ] IR e R A R
S5 H b EIORES IR R, T T AR T
SFIFPRAR T AR R R . S UM B bR 2K
LRE 7% AR XI5 HARIRSHERE 1R 5 R iR ik L
R, LR H AR IR S0 2213 R A A
JEBPIRAS TR NHE A 2%, R B RE A $2 (1L B HE W 1
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JH R S SRS 8 i X [ AR 2R WA ) 3 B
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