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Correlation Filter Tracking Algorithm for Adaptive Feature Selection
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Abstract The conventional correlation filtering methods are known to demonstrate poor tracking stability for fast
moving and fast deforming targets. Therefore, this paper proposes a correlation filter tracking algorithm for
adaptive feature selection. First, the basic features are extracted in the candidate regions using a position filter and a
color probability model and fused in different weight combinations to obtain multiple fusion features. Then, the
credibility of the fusion features is determined and the features with relatively high credibility are selected as the
tracking features of the current frame to estimate the candidate position of the target. Finally, if the maximum
credibility is less than the credibility threshold, the detector is activated to redetect the target position; otherwise,
the candidate position is just the final position. Meanwhile, the target model is updated to ensure the accuracy of
target description. The experimental results on the standard OTB50 and OTB100 datasets show that the proposed
tracking method has relatively high tracking accuracy and good robustness under the conditions of motion blurring,
illumination variation, and fast motion.
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Fig. 1 Schematic of overall frame
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Table 1 Multi-weight distribution of fusion features

Number  Filter weight Color weight Total weight
1 0.7 0.3 1
2 0.3 0.7 1
3 0.5 0.5 1
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Fig. 2 Schematic of adaptive selection detection tracking
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Table 2 Comparison of central positions of targets

Redetection position Actual position

- (115.5,188.0)
— (116.5,193.5)
— (110.5,201.0)
- (107.5,202.5)

Frame Detection position Feature point
1 (115.5,188.0) -
2 (115.0,195.2) -
3 (112.0,202.5) -
4 (107.9,203.7) -
5 (107.8,219.1) 178
6 (102.5,212.4) 198
7 (93.5,212.7) 226
8 (79.1,202.8) 120
9 (66.0,188.8) -
10 (79.1,182.3) -

(108.3,205.2)
(101.3,215.7)
(91.1,213.8)
(68.2,194.0)

(109.5,207.0)
(99.5,217.5)
(89.5,215.5)
(66.0,194.5)
(67.5,188.5)
(76.5,184.5)
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Table 3 Estimated scale and actual scale information

Frame
Estimated scale
22 32 42 52 62 72 82

1 (44,27 (45,28) (46,29 (47,29 (48,30) (51,32) (53,33)
2 (45,28) (46,29) (47,29 (48,30) (49,30) (52,32) (54,34)
3 (45,28) 47,29) (48,30) (49,30) (50,31 (53,33) (55,34)
4 (46,29) (48,30) (49,30) (50,31 (51,32) (54,34) (57,35)
5 (47,29 (49,30) (50,31 (51,32) (52,32) (55,34) (58,36)
6 (48,30) (50,31 (51,32 (52,32) (53,33) (57,35) (59,36)
7 (49,30) (51,32 (52,32) (53,33) (54,34) (58,36) (60,37)
8 (50,31 (52,32 (53,33) (54,34) (55,34 (59,36) (61,38)
9 (51,32 (53,33) (54,34) (55,34) (57,35) (60,37) (62,39
10 (52,32) (54,34) (55,34) (57,35) (58,36) (61,38) (64,39
11 (53,33) (55,34) (57,35 (58,36) (59,36) (62,39) (65,40)
12 (54,34) (57,35) (58,36) (59,36) (60,37 (64,39) (66,41)
13 (55,34) (58,36) (59,36) (60,37) (61,38 (65,40) (68,42)
14 (57,35) (59,36) (60,37 (61,38) (62,39 (66,41) (69,43)
15 (58,36) (60,37) (61,38 (62,39) (64,39 (68,42) (70,44)
16 (59,36) (61,38) (62,39 (64,39) (65,40) (69,43) (72,44)
17 (60,37) (62,39 (64,39) (65,40) (66,41) (70,44) (73,45)
18 (32,20) (33,21 (34,21) (34,21 (35,22 (37,23) (39,24)
19 (32,20) (34,21 (34,21) (35,22) (36,22) (38,24) (40,25)
20 (33,21 (34,21 (35,22) (36,22) (37,23) (39,24) (40,25)
21 (34,21 (35,22) (36,22) (37,23) (37,23) (40,25) (41,25)
22 (34,21 (36,22) (37,23) (37,23) (38,24) (40,25) (42,26)
23 (35,22) (37,23 (37,23 (38,24) (39,24) (41,25) (43,27)
24 (36,22) (37,23) (38,24) (39,24) (40,25) (42,26) (44,27)
25 (37,23) (38,24) (39,24) (40,25) (40,25) (43,27) (45,28)
26 (37,23) (39,24) (40,25) (40,25) (41,25) (44,27) (45,28)
27 (38,24) (40,25) (40,25) (41,25) (42,26) (45,28) (46,29)
28 (39,24) (40,25) (41,25 (42,26) (43,27) (45,28) (47,29
29 (40,25) (41,25) (42,26) (43,27) 44,27 (46,29) (48,30)
30 (40,25) (42,26) (43,27) (44,27) (45,28) (47,29) (49,30)
31 (41,25) (43,27 (44,27) (45,28) (45,28 (48,30) (50,31)
32 (42,26) 44,27 (45,28) (45,28) (46,29 (49,30) (51,32)
33 (43,27 (45,28) (45,28) (46,29) 47,29) (50,31) (52,32)
Optimum scale (41,25) (45,28) (46,29 (47,29 (49,30) (52,32) (53,33)
Actual scale (43,24) (48,25) (46,27 47,27 (53,28 (55,26) (54,27)
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Table 4 Average tracking performance comparison among eight tracking algorithms

Algorithm fDSST SAMF SRDCF BACF STAPLE STRCF ECO Ours
OTB50 0.696 0.653 0.736 0.735 0.693 0.831 0.868 0.789
Mean DP
OTB100 0.742 0.741 0.778 0.801 0.795 0.855 0.886 0.819
OTB50 0.623 0.558 0.652 0.673 0.605 0.684 0.698 0.675
Mean OP
OTB100 0.583 0.554 0.612 0.643 0.604 0.680 0.697 0.654
1.0 1.0
a
0.9 @) 0.9
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Fig. 6 Precisions and success rates for 8 tracking algorithms on OTB50. (a) Precision comparison;

(b) success rate comparison
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Fig. 7 Precisions and success rates of 8 tracking algorithms on OTB100. (a) Precision comparison;

(b) success rate comparison
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Fig. 8 Tracking results of 8 tracking algorithms in partial sequences
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Table 5 Average tracking speed comparison among 8 tracking algorithms

Algorithm fDSST SAMF SRDCF BACF STRCF STAPLE ECO Proposed
OTB50 74.78 19.81 6.46 27.92 18.76 55.51 1.43 71.43
Mean FPS /(frame « s~ ')
OTB100 88.44 22.80 6.46 31.92 21.90 68.83 1.38 72.61
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