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Dual Template and Asynchronous Update Tracking Method Based on SiameseFC

MA Han-da and YIN Da

School of Computer Science and Communication Engineering,Jiangsu University, Zhenjiang,Jiangsu 212013, China
Abstract SiameseFC has the advantages of fast tracking speed and high accuracy,but it still has some defects in complex scenes,
and the tracking mode without updating the template will also cause large errors in the scene that changes rapidly. Therefore. this
paper proposes a new tracking method, the dual-template asynchronous update based on SiameseFC. Firstly, both the deep and
shallow features are extracted from the VGG-16 network,and two sets of corresponding templates are used respectively,the two
sets of templates are updated independently and asynchronously to save computing resources. Then, for the update of the tem-
plate, the initial template,the template used in the previous tracking,and the template extracted from the tracking result of the
previous frame are considered at the same time. And it uses an APCE-based judgment mechanism to dynamically allocate the pro-
portions of the three templatets when updating. This algorithm is superior to mainstream algorithms such as SiamRPN in the

benchmark results of OTB100,the success rate and accuracy improve by about 4% ~5% ,and reaches about 44 fps,which is suffi-

cient to meet real-time tracking requirements.
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Fig. 1 Framework of SiamFC network
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Table 1 Network structure

9] 2 = % R AN B R+ #ERXRT
Convl 3X3X64 127 X127 255X 255
Crop 125X125 253 X253

Convl-2 3X 64 X64 125X125 253 X253
Crop 123X123 251X 251
Pooll 2X2 61X61 125X125
Conv2 3X64X128 61X61 125 X125
Crop 59X 59 123X123

Conv2-2 3X128X128 59X 59 123 X123
Crop2 57 X57 121 X121
Pool 2X2 28X 28 60X 60
Conv3 3X128X256 28X 28 60X 60
Crop 26 X 26 58 X58

Conv3-2 3X 256 X256 26 X26 58 X58
Crop 24X 24 56 X56

Conv3-3 3X 256 X256 24 X24 56 X56
Crop 22X22 54 X54
Pool3 2X2 22X22 54X 54
Conv4 3X256X512 11X11 27TX27
Crop 11X11 27X27

Conv4-2 3X512X512 9X9 25X 25
Crop 7TX7 23X23

Conv4-3 3X512X512 7X7 23X23
Crop 5X5 21X21
Convb 1X512X256 5X5 21X21
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Fig. 2 Framework of the proposed algorithm
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Table 2 Success rate of different parameter values
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Table 3 Experimental data to determine A1 and A2
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A1\, 0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0. 40 0.45 0.50 0.55 0.6 0.65 0.70
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Table 5 Precision rate of each algorithm for 11 attributes
Bk SV OPR IPR 0cCC DEF FM v BC MB oV LR

AXH % 0. 887 0. 880 0.899 0.824 0.846 0.837 0.852 0. 900 0.874 0.826 0.996
SiamRPN 0. 838 0.851 0. 854 0.780 0.825 0.789 0. 859 0.799 0.816 0.726 0.978
SiamDWFC 0.819 0.829 0.824 0.798 0.763 0. 808 0. 794 0.762 0. 841 0.781 0.901
SiamFC 0.736 0.758 0.743 0.723 0.691 0.744 0.736 0.692 0.707 0.673 0.900
SRDCF 0.745 0.741 0.745 0.734 0.734 0.768 0.792 0.775 0.765 0.594 0.760
CFNet 0.731 0.759 0.786 0.699 0.714 0.705 0.707 0.756 0. 680 0.601 0. 888
Staple 0.726 0.737 0.768 0.726 0.752 0.708 0.783 0.749 0.698 0. 664 0.690
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Fig. 4 Tracking results of the proposed algorithm and comparison algorithm
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