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with multi-feature fusion
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Abstract: In order to solve the problem of target scale change, occlusion, illumination change, similar
target confusion in target tracking, the paper proposes multi-template collaborative correlation
tracking by multi-feature fusion algorithm. First, this paper constructs the target appearance model
with various features, improves the robustness of the target model, and enhances the ability of anti
deformation and the ability of light variation. Then, the fixed-point optimization strategy is used to
solve the multi template filtering optimization problem, the optimal filter parameters are obtained and
the target position is estimated by the multi-template correlation filtering algorithm. Target scale
change is solved by the improved scale pool method. Finally, the target confidence is used to judge
whether the tracking target is occluded. When the target is occluded, the CUR filter module is used to

re-detect the target. The tracking task in the occlusion case is resolved. In this paper, we use the
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method of OTB-2013 dataset to test the algorithm. Experimental results show that the overall success

rate and accuracy of the algorithm are 0.622 and 0.830.Under the situation of occlusion, scale change,

similar target interfere and illumination variation, the algorithm can accurately and reliably track the

target which has certain research value.
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Fig.1 Precision and success plots of OPE for

the 10 trackers
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Tab.1 Success rate of videos with 11 different attributes for the trackers
Attributes Our CCT SAMF MTKCF  DSST KCF SCM  STRUCK TLD CSK
LR 0.430 0.433 0.361 0.404 0.409 0.312 0.279 0.372 0.309 0.350
IPR 0.564 0.513 0.509 0.519 0.560 0.497 0.458 0.444 0.416 0.399
OPR 0.603 0.568 0.555 0.545 0.535 0.496 0.470 0.432 0.420 0.386
SV 0.601 0.556 0.516 0.532 0.541 0.427 0.518 0.425 0.421 0.350
OCC 0.627 0.597 0.621 0.549 0.534 0.514 0.487 0.413 0.402 0.365
DEF 0.614 0.589 0.622 0.566 0.510 0.534 0.448 0.393 0.378 0.343
BC 0.573 0.580 0.526 0.552 0.517 0.535 0.450 0.458 0.345 0.421
v 0.554 0.546 0.534 0.496 0.536 0.494 0.473 0.428 0.399 0.369
MB 0.526 0.473 0.519 0.471 0.464 0.497 0.298 0.433 0.404 0.305
FM 0.547 0.509 0.515 0.418 0.435 0.460 0.293 0.462 0.417 0.316
oV 0.566 0.639 0.611 0.656 0.459 0.551 0.361 0.459 0.457 0.349
All Score 0.622 0.587 0.572 0.562 0.554 0.514 0.499 0.474 0.437 0.398
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Tab.2 Precision of videos with 11 different attributes for the trackers

Attributes Our CCT SAMF MTKCF  DSST KCF SCM  STRUCK  TLD CSK
LR 0.538 0.562 0.458 0.505 0.497 0.381 0.305 0.545 0.349 0.411
IPR 0.752 0.718 0.690 0.707 0.766 0.725 0.597 0.617 0.584 0.547
OPR 0.808 0.766 0.763 0.766 0.733 0.729 0.618 0.597 0.596 0.540
SV 0.802 0.745 0.723 0.767 0.730 0.679 0.672 0.639 0.606 0.503
0ccC 0.830 0.793 0.844 0.770 0.716 0.749 0.640 0.564 0.563 0.500
DEF 0.800 0765 0.813 0.769 0.660 0.740 0.586 0.521 0.512 0.476
BC 0.785 0.791 0.768 0.743 0.694 0.753 0.578 0.585 0.428 0.585
v 0.721 0.717 0.727 0.706 0.735 0.728 0.594 0.558 0.537 0.481
MB 0.641 0.579 0.650 0.597 0.547 0.650 0.339 0.551 0.518 0.342
FM 0.681 0.626 0.663 0.637 0.517 0.602 0.333 0.604 0.551 0.381
oV 0.638 0.774 0.709 0.796 0.515 0.650 0.429 0.539 0.576 0.379

All Score 0.830 0.783 0.776 0.780 0.737 0.740 0.649 0.656 0.608 0.545
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Fig.2 Comparison of the success rate, precision and tracking error
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