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Detection and Tracking Method for
Infrared Dim Small Targets in Air

WANG Shuguang, SHI Shengbin, HU Chunsheng
(Army Artillery and Air Defense Academy, Hefei 230031, China)

Abstract: To detect and track targets accurately when attacking small targets, while attempting to achieve a
low signal-to-noise ratio and few pixels of small and dim targets in the air, images are preprocessed based on
infrared video images using Gauss filtering and the top-hat operator in this study. The edge detection
algorithm is used to detect and locate the target in the image. The initial position of the target is continuously
tracked by the kernel correlation filter tracking algorithm. Finally, the tracking effect is quantitatively
evaluated. Experimental results show that the tracking error of the maximum field of view angle does not
exceed 0.0062°, and that the average running speed can reach 25.3 fps/s. This method can effectively detect
and track small and dim infrared targets in the air.
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correlation filter(KCF)
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Fig.1 Flow chart of detection and tracking algorithm
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Fig.2 Comparison of infrared image preprocessing effect
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Fig.3 Comparison of 3D image models
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Table 1  Experimental conditions and tracking speed

Tracking algorithm KCF
Feature expression HOG+Gray
CPU 2.50 GHz Intel Core i5-7300HQ
RAM 8GB
Operating system X64, Windows 10
Algorithm platform VS2015+0OpenCV3.1.0
Video resolution 640x512
Tracking speed 25.3 frame/s
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Fig.6  Tracking results of KCF umbrella model
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