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Anti-occlusion retracking technology for a moving target
based on correlation filtering

DAI Yutong', CHEN Zhiguo', FU Yi’

(1. School of Artificial Intelligence and Computer, Jiangnan University, Wuxi 214122, China; 2. Wuxi Research Center of Environ-

mental Science and Engineering, Wuxi 214153, China)

Abstract: To address the poor anti-occlusion effect of correlation filtering, this paper proposes an anti-occlusion correla-
tion filtering algorithm by means of multifeature fusion based on efficient convolution operators handcraft. First, based
on the framework of correlation filtering, a method of linearly weighted fusion is adopted to deal with the target uni-
form local binary pattern texture feature and the target histogram of oriented gradients feature. Second, the Gaussian
mask function is used during the model establishment and update phase to ease the boundary effect caused by cyclic
shift. Lastly, the target state is judged by calculating the peak-to-average ratio of the target maximum response value,
and the Kalman algorithm is utilized as the relocation strategy after the target is blocked. Experimental results show that
the average accuracy of the proposed algorithm reaches 87.3%, and the success rate reaches 76.5% on 16 test sequences,

which are 27.7% and 23.7% higher than those of the baseline algorithm, respectively.
Keywords: object tracking; correlation filter; multi-feature fusion; ULBP; Gaussian mask; peak-to-average ratio; Kal-

man prediction; anti-occlusion
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Table 1 Precision and success rate on the videos

W or R
ECO HC A ECO HC AXHE

Airport_ce 0.459 0.946 0.466 0.953
Busstation_ce2  0.110 1.000 0.099 0.989
Coke 0911 0.921 0.526 0.615
Face _ce2 0.622 0.831 0.480 0.791
Girlmov 0.073 0.997 0.068 0.850
Motorbike ce  0.347 0.806 0.350 0.863
Soccer 0.232 0.801 0.212 0.327
Suitcase _ce 0.397 0.967 0.397 0.929
Surf ce3 0.491 0.581 0.541 0.634
Tiger2 0.912 0.907 0.663 0.688
Busstation_cel  0.899 1.000 0.911 0.962
Jogging2 0.997 1.000 0.993 0.997
Kite ce2 1.000 1.000 0.962 0.889
Matrix 0.310 0.410 0.200 0.210
Basketball 0.983 0.990 0.946 0.956
Boat_ce2 0.786 0.816 0.626 0.595
AVERAGE 0.596 0.873 0.528 0.765
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Fig. 4 Part of target occlusion results
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Fig. 5 Distance precison diagram of different trackers on different videos
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Table 2 Results of the videos via different methods

ST 5] DSST ECO _HC KCF SRDCF LDES SAMF STRCF ARSI
Airport_ce 0.480 0.459 0.392 0.446 0.453 0.432 0.493 0.946
Busstation_cel 0.118 0.110 0.113 0.105 0.124 0.124 0.113 1.000
Coke 0.931 0.911 0.838 0.808 0.952 0.935 0.897 0.921
Face ce2 0.426 0.622 0.095 0.243 0.649 0.824 0.520 0.831
Girlmov 0.071 0.073 0.075 0.074 0.071 0.857 0.881 0.997
Motorbike ce 0.347 0.347 0.347 0.347 0.940 0.347 0.347 0.806
Soccer 0.684 0.232 0.793 0.949 0.240 0.202 0.709 0.801
Suitcase_ce 0.821 0.397 0.815 0.799 0.799 0.810 0.391 0.967




5% 41 WS, A AHSCIE I 32 3h B AR DU Y P IR R R . 637 -
g2

el DSST ECO_HC KCF SRDCF LDES SAMF STRCF ARSI
Surf ce3 0.125 0.491 0.093 0.240 0.240 0.326 0.254 0.581
Tiger2 0.301 0.912 0.390 0.734 0.584 0.532 0.526 0.907
Busstation_ce2 0.944 0.899 0.997 1.000 0.997 0.246 0.992 1.000
Jogging2 0.186 0.997 0.163 0.993 0.958 1.000 1.000 1.000
Kite ce2 1.000 1.000 0.594 0.989 1.000 1.000 1.000 1.000
Matrix 0.180 0.310 0.170 0.370 0.370 0.370 0.280 0.410
Basketball 0.823 0.983 0.923 0.321 0.977 0.988 0.971 0.990
Boat_ce2 0.745 0.786 0.745 0.655 0.706 0.748 0.740 0.816
AVERAGE 0.511 0.596 0.472 0.567 0.629 0.609 0.632 0.873
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Table 3 Center location error of the videos via different methods

L2l DSST ECO_HC KCF SRDCF LDES SAMF STRCF BN EERER
Airport_ce 46.90 19.40 54.19 19.47 11.58 16.86 46.58 6.78
Busstation_cel 145.39 177.80 176.57 212.76 166.74 166.48 173.49 3.48
Coke 9.89 11.93 10.93 12.32 9.76 10.13 11.38 10.45
Face ce2 18.37 13.87 107.51 16.95 11.72 11.72 15.92 12.44
Girlmov 25251 203.07 105.52 201.68 219.06 67.03 53.58 6.26
Motorbike ce 62.70 97.96 71.05 81.42 17.18 69.49 68.78 8.95
Soccer 18.79 77.26 13.73 7.74 109.13 41.92 16.93 16.25
Suitcase_ce 5.16 23.30 5.58 8.01 9.18 5.63 27.85 3.78
Surf ce3 37.63 19.09 103.37 79.28 79.28 26.19 26.29 16.27
Tiger2 27.69 9.90 27.43 11.13 13.28 13.28 13.27 8.16
Busstation_ce2 3.59 4.05 4.09 28.65 425 3.86 430 3.87
Jogging2 82.10 3.49 83.36 6.74 6.87 3.58 3.32 2.64
Kite ce2 2.42 2.71 10.98 5.25 3.23 3.02 2.51 2.61
Matrix 34.70 48.22 37.32 27.23 29.59 25.89 39.11 24.70
Basketball 11.99 6.10 11.21 16.65 7.22 7.82 11.42 5.97
Boat_ce2 9.44 8.85 9.02 12.73 11.32 8.76 9.81 6.71
AVERAGE 48.08 45.44 51.99 46.75 44.34 30.10 32.78 8.71
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Table 4 Success rate of the videos via different methods
ST 5] DSST ECO_HC KCF SRDCF LDES SAMF STRCF AR
Airport_ce 0.480 0.466 0.426 0.446 0.608 0.000 0.486 0.953
Busstation_cel 0.102 0.099 0.105 0.105 0.102 0.102 0.102 0.989
Coke 0.832 0.526 0.729 0.643 0.952 0.818 0.722 0.615
Face ce2 0.527 0.480 0.101 0.757 0.939 0.878 0.669 0.791
Girlmov 0.069 0.068 0.074 0.074 0.072 0.744 0.723 0.850
Motorbike ce 0.347 0.350 0.347 0.347 0.940 0.000 0.347 0.863
Soccer 0.388 0.212 0.390 0.582 0.189 0.163 0.612 0.327
Suitcase ce 0.690 0.397 0.804 0.766 0.783 0.793 0.391 0.929
Surf ce3 0.154 0.541 0.104 0.409 0.283 0.000 0.194 0.634
Tiger2 0.296 0.663 0.364 0.953 0.553 0.501 0.490 0.688
Busstation_ce2 0.922 0911 0.873 0.992 0.959 0.238 0.924 0.962
Jogging2 0.182 0.993 0.160 0.993 0.958 1.000 0.997 0.997
Kite ce2 0.681 0.962 0.553 0.948 0.840 0.927 0.986 0.889
Matrix 0.180 0.200 0.130 0.370 0.340 0.320 0.280 0.210
Basketball 0.698 0.946 0.901 0.412 0.963 0.956 0.101 0.956
Boat_ce2 0.655 0.626 0.449 0.621 0.692 0.672 0.626 0.595
AVERAGE 0.450 0.528 0.407 0.589 0.636 0.507 0.541 0.765
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Fig. 6 Average distance precision, average center location error, average cover rate and average success rate on 16 videos
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