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Response adaptive tracking based on convolution neural network
LI Yong, YANG De-dong” , MAO Ning, LI Xue-qing

(School of Control Science and Engineering , Hebei University of Technology ,
Tianjin 300130, China)

Abstract: In order to solve the problem of the occlusion, rotation, fast motion, deformation in target
tracking, the paper proposes the response adaptive tracking algorithm based on convolution neural
network. First, we extract multi-layer convolutional features of target by using convolution neural
network, and gain the multi-template response of the target exploiting particle filter algorithm to
adaptively learn the objectives of the expected response. Then, the dual form of the objective function
is constructed to solve the multi-template joint optimization problem in order to calculate the optimal
filtering parameters of each-layer convolutional features in the multi-template case. Finally, we calcu-
late the multi-layer response by utilizing correlation filter algorithm and calculate the final response
map by using the weighted fusion method. and then the proposed algorithm estimates the target posi-
tion by employing the final response map. In this paper, we use the method of OTB-2013 data set to
test the algorithm, experimental results show that the overall success rate and accuracy of the algo-

rithm are 0.884 and 0.915, repectively. The algorithm is better than the traditional correlation filter
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tracking algorithm in distance precision, success rate and average tracking error, so it has a certain re-

search value.

Key words: machine vision; object tracking; convolution neural network; response adaptation;

correlation filter
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Tab.1 Six sets of test video sequence

Video sequence Length Resolution ratio Characteristic

Joggingl 307 516X373 out-of-plane rotation, Occlusion,deformation

out-of-plane rotation,scale variation,deformation,

Couple 140 484 X325 ]
background clutter, fast motion
Jumping 313 516 X373 motion blur,fast motion
) low resolution.in-plane rotation,scale variation.background
MotorRolling 164 804 X 445
clutter,illumination variation, motion blur,fast motion
in-plane rotation,out-of-plane rotation, Occlusion,
Football 362 788X 437
background clutter
out-of-plane rotation,occlusion,deformation,
Basketball 725 740X 517 ] o o
background clutter,illumination variation
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Tab.2 Distance precision(DP)

Attributes OUR KCF TGPR SCM CSK TLD STRUCK MIL CT DLT STC

Joggingl 0.922 0.923 0.225 0.228 0.228 0.974 0.241 0.231 0.231 0.228 0.228
couple 0.836  0.257 0.107 0.114 0.086 1.000 0.736 0.679  0.693 0.307 0.086

jumping 0.997 0.796 0.061  0.153 0.051 1.000 1.000 0.043  0.037 0.962 0.054
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Attributes OUR KCF TGPR SCM CSK TLD STRUCK MIL CT DLT STC
motorRolling 0.354  0.235 0.225 0.037 0.051 0.116 0.085 0.043  0.096 0.043 0.073
football 0.970  0.049 0.109 0.765 0.798 0.804 0.751 0.790  0.998 0.296  0.801
basketball 0.991 0.342 0.993 0.661 1.000 0.028 0.120 0.284  0.299 0.086  0.560
average 0.915 0.434 0.447 0.446  0.557 0.538 0.429 0.337 0.385 0.294 0.401
*3 BIE(SR)
Tab.3  Success rate(SR)

Attributes OUR KCF TGPR SCM CSK TLD STRUCK MIL CT DLT STC
Joggingl 0.958 0.225 0.225 0.212 0.225 0.967 0.225 0.225 0.225 0.221 0.208
couple 0.679  0.243 0.107 0.107 0.086 1.000 0.543 0.671 0.686  0.286  0.086
jumping 0.949  0.281  0.096 0.121 0.048 0.847 0.799 0.476  0.006 0.700  0.048
motorRolling 0.415 0.079 0.110 0.073 0.073 0.171 0.159 0.073  0.055 0.073 0.140
football 0.859 0.682 0.970 0.586  0.657 0.412 0.660 0.739 0.785 0.293 0.619
basketball 0.982 0.898 0.850 0.611 0.874 0.025 0.102 0.274  0.259  0.057 0898
average 0.884  0.548  0.547 0.390 0.487  0.446 0.365 0.393  0.322 0.242 0.462
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Fig.3 Curves of center location error and average tracking error
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Fig.5 Tracking results of six videos sequences
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