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Optimized Searching Strategy for KCF Object Tracking Algorithm

YANG Zhifang, CHEN Xi

School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To improve the real-time performance of kernelized correlation filters (KCF) algorithm, we proposed
an optimized searching strategy for KCF tracking algorithm. The center position of target in a randomly selected
video frame was detected, and the mean value and standard deviation of the target image patch were calculated
respectively. Then a sort queue and two adaptive thresholds were set to discard unsuitable patches with certain
features that differ greatly from the target patch. It was realized that the candidate patch in the next frame was
detected and calculated with priority when whose mean values and standard deviations were both within a
certain margin of the target patch. Experimental results show that the proposed algorithm increases the frame
rate about 10% than the original KCF algorithm, and its tracking accuracy is about 2.2% , 14.4% and 24.9%
higher than that of other algorithms such as KCF, circulant structure of tracking-by-detection with Kernels and
Struct, respectively.
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Fig. 1 Cyclic matrix obtained from one-dimensional vector
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Fig. 2 Two-dimensional images shifting through different
lines: (a)down 30, (h)down 15, (¢)sample,
(d)up 15, (e)up 30
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Fig. 3 Sampling of detected image patches:

(a)random sampling, (b)dense sampling
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Fig. 4  Precision of different tracking algorithms
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