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Scale-adaptive kernel correlation filtering tracking

algorithm based on multi-feature fusion
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Abstract: In this paper, the algorithm of Kernel Correlated Filtering (KCF) target tracking is deduced in

detail. Secondly, aiming at the single feature extracted by KCF algorithm, which can not express the ap-

pearance model of the target well, a method of fusing multiple features is proposed to increase the distin-

guishability of the appearance model. For the problem that KCF algorithm cannot adapt to scale change,

a scale adaptive change method is introduced. To tackle the problem that the fixed update rate of KCF

algorithm learns error information when the target is occluded, an online model updating factor method

is proposed. Finally, the experiment results show that the proposed algorithm has higher tracking accu-

racy and stronger robustness in the case of large changes in target scale and occlusion.
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Tab.1 Experimental test video
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Tab. 2 Central position error (unit; pixel)

Airportl 20.61 17. 82 6. 83 6. 76 4.52
Airport2 23. 82 15. 64 10. 55 12.43 8. 86
Airport3 18.63 3. 43 4. 35 5.58 2.43
Airport4 34.53 25. 68 28. 36 29. 34 12.52
Airport5 40. 83 30. 32 12. 86 14. 36 4. 33

Car24 14. 82 6. 67 5.76 5. 64 5. 54
CarScale 38. 81 26. 20 23. 34 24.32 18. 12

Human5 46. 38 28. 54 27.82 28.42 26.52

Panda 16. 82 9. 56 8.76 9.63 6.73
David3 14. 66 5. 84 4. 58 5.72 4. 62
A 26.99 16. 97 13. 32 14. 22 9.42
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Tab. 3 Distance accuracy
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J¥ 51 W w/% /% B/% Bik/ %
Airportl 52.5 47.6 66. 4 62.3 86. 6
Airport2 49.4 55.5 59.6 57.4 67.2
Airport3 76.7 97.9 96. 5 98.3 98. 8
Airport4 44,5 59.5 63.2 60.7 79.2
Airport5 49.5 54,1 79.7 75.9 96. 5

Car24 79.3 96. 2 97.8 95.2 98. 3
CarScale 45.4 56.1 63.6 61. 4 68. 1
Human5 32.6 52.3 57.1 51.3 56. 3

Panda 77.8 95.9 96.9 95.7 98. 8

David3 91.2 98. 4 98.5 98.1 99. 4
SEHE 59.9 71.3 77.9 75.6 84.9
x4 EEHINE
Tab. 4 Overlapping success rate
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Airportl 57.3 52.4 70. 4 68. 3 88.9
Airport2 50.5 58.9 62.5 60. 7 65. 8
Airport3 87.4 98. 6 96. 5 98.3 99.5
Airport4 53.4 58.5 70.5 68. 2 80. 4
Airport5 54.5 55.6 82.3 80. 4 97.5

Car24 85.3 96. 4 97.2 96. 1 97.3
CarScale 46. 8 59.5 63.1 61. 4 70. 2
Human5 42.5 59.8 68. 6 66. 2 64. 3

Panda 80. 4 96. 7 96.9 96. 8 98.7

David3 94.5 98. 8 98. 5 98.3 99. 3
SEH 65.3 73.5 80. 7 79.5 86. 2
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