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A Target Tracking Method Based on Multi—correlation Filter Combination

PAN Difu’, LI Yaotong, HAN Kun
(School of Traffic and Transportation Engineering, Central South University , Changsha 410075, China )

Abstract: To cope with the problem of object tracking failure in the challenging environment, a target tracking
method based on multi—correlation filter combination was proposed. Firstly, two kernelized correlation filters (KCF)
based on color name (CN) features and histogram of oriented gradient (HOG ) features, respectively, integrated the
map information through adaptive fusion method, and were used to determine the prediction position of the target.
Then, through the multi—scale sampling based on the target region, CN-HOG compositive feature was extracted to
construct a scale correlation filter to obtain the optimal scale of target. Finally, the adaptive updating strategy of the
model was designed to determine whether the model was updated in the current frame through determining whether
the target was occluded. The proposed algorithm and 6 state—of—the—art methods were tested on 50 video sequences.
The experiment results indicate that the proposed algorithm gains the best precision and success rate in the chal-
lenging environment, it can effectively deal with the problem of object occlusion and scale change, and it has a fast
tracking speed.
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Fig.1 The tracking effect of CN and HOG feature

used separately in different environments
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values of CN and HOG feature
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Fig.7 Some presented tracking results of 7 tracking algorithms
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2) KSR (distance precision, DP): fR4T H
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Tab.1 The results of CLE.DP.OP of 7 algorithms in 10 groups of video

P FERR BREFSEYS Shaking  Human7  Skatingl Board BlurOwl  Football ~ Couple  BlurBody  Girl2 Box FHIE

CSK 16.7 18.7 7.62 120 794 16.5 144 68.5 4840 126 615.2

SAMF 62.2 452 6.15 10.2 151 13.4 25.8 16.7 379 8.33 377

KCF 113 48.2 7.66 35 183 14.9 472 64.2 265 88.8 86.7

CLEM& % CN 15.1 26.5 7.92 25.7 130 16.4 123 36.5 424 101 52.5
DSST 7.18 27.6 6.62 434 176 16.5 128 89.6 172 106 71.3

Staple 139 2.49 70.7 31.2 124 13.1 344 6.33 114 90.5 62.6

MCFC 8.72 5.84 6.21 11.4 10.7 6.06 9.78 5.8 8.89 9.97 83

o sk 595 656 985 86 162 798 857 302 713 939 383

SAMF 2.74 44.8 100 87.1 23.1 79.6 54.3 89.8 82.5 93.8 65.8

KCF 1.92 47.2 100 70.1 22.7 79.6 25.7 58.4 7.07 41.5 454

DP/% CN 69.9 56 100 67.6 20.9 79.8 10.7 53.9 74.7 394 57.3
DSST 100 424 100 69.8 235 79.8 10.7 62.9 7.13 394 53.6

Staple 1.64 100 53.8 74.3 46.9 79.8 67.9 99.4 7.6 41.4 57.3

MCFC 95.3 100 100 88.2 92.7 100 86.4 99.4 95.7 90.2 94.8

o sk 6l6 312 37 33 165 635 857 413 713 896 315

SAMF 1.37 44.8 79.5 96.8 233 78.2 53.6 92.5 84.9 95.3 65.0

KCF 1.37 40.8 373 85.4 22.8 66.6 24.3 58.7 7 35.7 379

OP/% CN 67.1 31.2 38 78.9 21.1 63.8 10.7 80.8 65.1 34 49.1
DSST 100 40.4 91.5 71.2 23.6 62.2 10.7 63.2 7.27 39.6 50.9

Staple 1.64 100 51.2 77.6 50.6 78.2 67.9 99.7 74 41.5 57.6

MCFC 94.2 89.2 99.8 93 933 80.4 68.6 99.7 88.3 94.4 90.1
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Fig.8 The accuracy curve and success

rate curve of 7 algorithms
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Tab.2 The DP results of 7 algorithms in different tracking environments ( the distance threshold is 20 pixels )

ik v OPR sV 0ce DEF MB FM IPR ov BC LR
CSK 0.508 0.468 0.485 0.456 0.360 0337 0.386 0.534 0.253 0.528 0.577
SAMF 0745 0.740 0.744 0.752 0.711 0.657 0.673 0.761 0.683 0.683 0.876
KCF 0.671 0.620 0.644 0.628 0.566 0.544 0.584 0.672 0.533 0.665 0.755
CN 0.549 0.577 0.556 0528 0.484 0.438 0.441 0.63 0.400 0.594 0.740
DSST 0.744 0.638 0.675 0.654 0.611 0.502 0.547 0.698 0.500 0.682 0.749
Staple 0751 0.671 0.747 0.733 0.727 0.701 0.731 0.738 0.675 0.670 0.775
MCFC 0778 0.770 0.783 0.760 0.740 0.754 0.761 0.789 0.762 0.821 0.796

K3 AEREHRET 7 HREEXN OP £R(EEFHEH 0.5)

Tab.3 The OP results of 7 tracking algorithms in different tracking environments ( the overlapping threshold is 0.5 )

GRS v OPR sV oce DEF MB FM IPR ov BC LR
CSK 0369 0.351 0.348 0344 0.268 0318 0.329 0.409 0.267 0.409 0313
SAMF  0.59 0.575 0560  0.591 0.548 0.562 0.548 0.596 0.597 0.569 0.554
KCF 0.469 0.451 0442 0471 0.412 0472 0.471 0.492 0.491 0.520 0.400
CN 0398 0.428 0391 0396 0.366 0396 0.369 0.484 0.382 0.465 0.380
DSST 0563 0.517 053 0.530 0502 0.460 0.481 0.556 0.473 0.566 0.413
Staple  0.605 0.539 0.579 0.589 0.585 0594 0.609 0.590 0.576 0.536 0.438
MCFC  0.601 0.597 0582  0.594 0.565 0.658 0.618 0.596 0.667 0.663 0.453
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Tab.4 The average tracking speed of 7 tracking
algorithms on 50 video sequences
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