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Infrared Dim-Small Target Tracking Based on Guided Image Filtering
and Kernelized Correlation Filtering
Abstract

Zhao Dong, Zhou Huixin, Qin Hanlin, Qian Kun, Rong Shenghui,
Cheng Kuanhong, Song Shangzhen

School of Physics and Optoelectronic Engineering, Xidian University, Xian, Shaanxi 710071, China

To solve the problem that the traditional tracking algorithm cannot be used to effectively distinguish the
image edges from the infrared dim-small targets, an improved infrared dim-small target tracking algorithm based on
guided image filtering and kernelized correlation filtering (KCF) is proposed. Six groups of infrared dim-small target
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algorithms. The experimental results indicate that the proposed algorithm has a better performance than the
possesses a higher tracking accuracy and a better real time performance.
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image array are adopted in the experiment, the obtained results are compared with that by the classical tracking
Fourier transform
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traditional algorithms on both subjective view and objective evaluating indicators, and the proposed algorithm
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Fig. 1 Schematic of GIF processing. (a) Original image; (b) result by GIF processing; (c) residual image
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Table 1 Statistics of experimental image sequence candidates

Item Bright colud Thick cloud 1 Thick cloud 2 Plane 1 Plane 2 Plane 3
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Sequence length /frame 300 340 300 120 500 375
Object size /(pixel X pixel) 3X3 3X3 3X3 2X2-6X6 3X3-7X7 3X3-TX7
Noise scale Large Very large Very large Very large Large Little
Speed /(pixel*frame ') 0.5 1 1 0.4-0.8 0.4-0.8 0.4-0.8
Motion trail Curve Straight Straight - - -
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Fig. 3 Tracking results under different backgrounds. (a) Bright cloud; (b) thick cloud 1;
(¢) thick cloud 2; (d) plane 1; (e) plane 2; (f) plane 3
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Table 2 Performance comparison of tracking algorithms
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Fig. 4 Center location errors under different backgrounds. (a) Bright cloud; (b) thick cloud 1;

(¢) thick cloud 2; (d) plane 1; (e) plane 2; (f) plane 3
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