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Robust Object Tracking by Maximum Margin Correlation Filter
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Abstract: Aimed at the problem that the Kernelized Correlation Filter position of the target is in the image
through the correlation filter,such generative models are easily subject to the interference from the back-
grounds similar to the targets, causing the failure of tracking, this paper strengthens the criterion of corre-
lation filter based on the maximum margin. The similar backgrounds are updated as negative samples to
improve the tracking robustness. First, the algorithm constructs a model of maximum margin correlation
and distinguishes backgrounds similar to the targets by classifier. Second,the obtained similar backgrounds
are taken as negative samples and the tracking model is updated online during the tracking process. So the
algorithm can adapt to the various changes of the target movement and can achieve the goal of robust track-
ing by online updating the target tracking model. The paper selects seventeen typical image sequences of
OTB2013 and VOT2014 database and compares the results of the six correlation tracking algorithm in the
experiment. The experimental results show that the algorithm can improve by 8% and by 2% on precision

and success rate compared with the suboptimal algorithm, the tracking efficiency is the best and the track-
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ing real-time-ability is comparatively good.

Key words:object tracking; maximum margin correlation filter; positive and negative samples
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Fig. 1 The selection of the positive and negative samples
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Tab.1 Feature description of video sequences

A 51 Yk TR M
CarDark CE N - 4 320X 240 393
Coke SR eIBAE L 640X280 291
David2 A 320240 537

Deer TR B, 75 F AR 704 X400 71
Fish JeRAs b Pk B 320240 476
Girl =B 3 R 128X 96 500
Mhyang — SGMAfL ROZEA  320X240 1490
Walking B eisa  REAs L 768 X576 412
Card SRR AL 360X240 659
Jogging AP TR 352288 307
Suv JREBMERY , E T 320X 240 945
Walking?2 JE AR AL JR R S8 Y 384 X288 500
sphere B e il ) 480X 360 201

sunshade  JGREZARML, DB D) 352288 172

trellis JEHRAE AL, F TR 320X240 569
Woman JR R B AR 352X 288 597
surfing B4R LEST AL 320X 240 282

j o | | g -
- = AL PR - ~KCF - - CSK === MEEM ---Struck — SVM CF

2 “Card” “Jogging” . “Suv”,“Walking2” I} i 45 % 7% 7% &l
Fig. 2 The tracking results of “Card” .“Jogging” .“Suv”,
“Walking2” video sequence
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Fig. 3 The tracking results of algorithm on precision
x3 BWME
Tab.3 Precision

A5 i %5 Proposed CSK KCF CF SVM MEEM struck

CarDark 393 1 1 0.717" 0.653 1 1 1
Coke 291 0.879° 0. 876 0. 831 0.127 0.099 0.948 0.948

David2 537 1 1 1 1 1 1 1

Deer 71 0.915" 0.577 1 0.295 0.521 1 1

Fish 476 1 0.042"° 1 1 1 1 1

Girl 500 1 0.582" 1 0. 56 0. 344 1 1

Mhyang 1490 0.981" 1 1 0.914 0. 869 1 1

Walking 412 1 1 1 1 1 1 1
Jogging 307 0.990 0.224 0.231 0.022 0.228 0.964" 0.241
Suv 945 0.978 0.568 0.967" 0.701 0. 694 0.632 0.572
Walking?2 500 0.964" 0. 460 0. 684 0.75 0. 846 0.374 0. 982
Card 659 0.980" 0.358 0.972 0.974 0. 957 0. 831 0.992

sphere 201 1 1 1 0.333 0. 980 0.990" 1

sunshade 172 1 1 1 1 0. 895 1 1
trellis 569 1 0.892 1 0.072 0. 680 0.959" 0.731
woman 597 0.936 0.249 0.938" 0.192 0. 938 0.974 0.028
surfing 282 1 1 1 1 1 1 0. 865
mean 494 0. 980 0.693 0.923 0. 684 0.798 0.900" 0. 828

T R AU R e 4

s ARR WA 2
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Tab.4 Success rate
AT Tt % Proposed CSK KCF CF SVM MEEM struck
CarDark 393 0.979 1 0.622 0.532 0.998 1 1
Coke 291 0.790 0.769 0. 622 0.092 0.038 0.934"° 0. 945
David2 537 0.992" 1 1 0.973 1 1 1
Deer 71 0.915" 0.577 1 0. 281 0.521 1 1
Fish 476 1 0.042" 1 1 1 1 1
Girl 500 0.962 0. 460 0.958 0.116 0.312 0.976" 0. 986
Mhyang 1 490 0.933 1 0.998" 0.914 0. 840 1 1
Walking 412 0. 546 0.526 0.549 0. 449 0.548" 0. 541 0. 589
Jogging 307 0.977 0.224 0.224 0.022 0.228 0.934"° 0.224
Suv 945 0. 983 0.574 0.972" 0.703 0.700 0. 640 0.574
Walking?2 500 0.426" 0.392 0.418 0. 394 0.416 0. 350 0. 442
Card 659 0. 386 0.279 0. 380 0.389" 0.377 0.374 0. 406
sphere 201 1 1 1 0.338" 1 1 1
sunshade 172 0. 982 1 0. 988 0. 866 0.814 0.988 0.994~
trellis 569 0.637" 0. 585 0.637" 0.038 0.622 0.641 0.413
woman 597 0. 842 0.246 0.932 0.187 0.742 0.921" 0.018
surfing 282 0.992" 1 1 0.709 1 1 0.482
mean 494 0. 833 0.628 0. 800 0. 540 0.678 0.813" 0. 694
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Tab.5 The algorithm speed i /s

Bk Proposed CSK KCF  CF  SVM MEEM struck
FPS 34 357 292 43 40 14 12
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