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Adaptive template update of discriminant KCF for visual tracking
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Abstract: To solve the challenges of in-plane/out-of-plane rotation (IPR/OPR), fast motion (FM), and occlusion (OCC),
a new robust visual tracking framework of discriminant kernelized correlation filter (KCF) based on adaptive template
update strategy is presented in this paper. Specifically, the proposed discriminant models were first used to determine the
tracking validity and then a new adaptive template update strategy was introduced to effectively distinguish whether or
not the object has rotated when the object tracking was abnormal. Furthermore, a new visual tracking framework com-
bining object test is presented, which could further effectively distinguish FM and OCC. Meanwhile, to overcome the
above-mentioned challenges, three measures were taken to recover the object tracking frame: template updating, object
movement displacement minimization, and use of an object detection algorithm ensuring validity and long-term visual
tracking. We implemented two versions of the proposed tracker with representations from two conventional hand-actu-
ated features, histogram of oriented gradient (HOG), and color names (CN) to validate the strong compatibility of the al-
gorithm. Experimental results demonstrated the state-of-the-art performance in tracking accuracy and speed for pro-
cessing the cases of IPR/OPR, FM, and OCC.
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Fig. 1 Overview of the proposed framework for visual tracking
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Table1 Object tracking results of proposed method and
contrastive methods on OTB-50

) R VA R /%
7k : - Wi R/ (f7s)
WEHE  RIR
KCF 73.20 52.00 172.0
3
pCF 72.80 50.40 292.0
16
LmcF ' 83.90 62.40 85.2
19
TLD 60.80 33.40 28.0
20
ORIA ™ 45.70 23.10 9.0
Ours (HOG) 85.40 64.30 143.0
Ours (CN) 86.70 52.40 121.0
AU DKCF 87.50 63.10 105.2
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