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Abstract: To correct the failure of some correlated filter trackers using a fixed weight feature fusion
under illumination variation and deformation, the correlation filter tracker with an adaptive feature fu-
sion and a confidence region of the response map is proposed for enhancing tracking robustness. The
confidence region of the response map is the region where each response value is higher than the ex-
pectation of the response map. The fusing weights of a HOG response map and color histogram re-
sponse map at every frame were calculated using the confidence region of the HOG response map, re-

alizing adaptive fusion. The simulated experiments compared the proposed tracker with five popular
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correlation filter trackers using a benchmark video database, OTB-2015. The experimental results

show that the AUC and precision were 0. 609 and 0. 814, respectively, whereas under OTB-2015 val-

ues of 0. 655 and 0. 847, respectively, were obtained. Under illumination variation, the obtained val-

ues were 5. 7% and 5. 6% higher than Staple, and the AUC was 0. 681 under illumination variation

and deformation. With illumination variation, target deformation, background clutter and scale varia-

tion, the proposed tracker exhibited better tracking performance than the previously developed meth-

odologies.
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Fig. 1 Schematic diagram of response map of confidence region
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Tab.2 AUC values for 11 challenging attributes(top two

results are shown in red and blue)

Challenge OURS KCF Staple LMCF SRDCF SAMF

v 0.655 0.479 0.598 0.602 0.613 0.534

OPR  0.567 0.457 0.538 0.559 0.553 0.540

SV 0.574 0.399 0.529 0.530 0.565 0.500

DEF  0.574 0.438 0.555 0.527 0.545 0.509

MB 0.574 0.456 0.558 0.576 0.610 0.534

FM 0.574 0.454 0.541 0.555 0.599 0.509

IPR 0.573 0.467 0.551 0.543 0.543 0.518

ov 0.511 0.393 0.481 0.539 0.460 0.480

BC 0.635 0.499 0.583 0.613 0.589 0.533

LR 0.512 0.307 0.411 0.484 0.480 0.459
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Tab.3 AUC values for 10 mixtured challenging attrib-

utes with IV (top two results are shown in red

and blue)

Challenge OURS KCF  Staple LMCF SRDCF SAMF

IV+OPR 0.627 0.484 0.564 0.592 0.572 0.517

IV+SV 0.613 0.385 0.532 0.567 0.573 0.486

IV4+0OCC 0.590 0.470 0.579 0.570 0.580 0.527

IV+DEF 0.681 0.519 0.657 0.598 0.627 0.528

IV+MB 0.579 0.408 0.562 0.550 0.602 0.468

IV+FM 0.526 0.410 0.497 0.521 0.541 0.433

IV+IPR 0.573 0.411 0.482 0.533 0.485 0.424

IV+OV 0.417 0.403 0.422 0.555 0.430 0.483

IV+BC 0.608 0.462 0.528 0.607 0.560 0.482

IV+LR 0.354 0.171 0.307 0.429 0.333 0.355
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Tab. 4 Precision values for 11 challenging attributes(top

two results are shown in red and blue)

Challenge OURS KCF Staple LMCF SRDCF SAMF

v 0.847 0.719 0.791 0.798 0.792 0.715

OPR  0.782 0.682 0.742 0.771 0.746 0.743

SV 0.780 0.639 0.731 0.738 0.749 0.710

OCC  0.738 0.630 0.726 0.740 0.735 0.726

DEF  0.783 0.608 0.743 0.727 0.728 0.679

MB 0.732 0.618 0.726 0.747 0.782 0.677

FM 0.749 0.629 0.704 0.747 0.768 0.665

IPR 0.814 0.707 0.775 0.747 0.750 0.726

ov 0.662 0.501 0.661 0.693 0.597 0.628

BC 0.827 0.724 0.777 0.832 0.783 0.706

LR 0.686 0.546 0.609 0.705 0.631 0.710
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