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Abstract: To effectively solve the problem of low detection rates of dim and small targets caused by dynamic
background changes, a detection method based on spatio-temporal filtering is proposed in this paper. Based
on an analysis of the imaging characteristics of infrared images, an improved anisotropic spatial filtering
algorithm is proposed to evaluate the difference in various gradient characteristics of the target area,
background area, and edge contour area. The algorithm fully utilizes the gradient information in the spatial
domain to construct the diffusion filter function in different directions. According to the gradient difference in
various characteristics of the image, the mean value of the two directions with the smallest value of the
diffusion function is selected as the result of spatial filtering to retain the target signal to the maximum extent.
To effectively enhance the energy of dim and small targets and address the shortcomings of high-order
cumulants that only use the temporal domain information of pixel points for energy enhancement, an energy
enhancement algorithm based on spatial-temporal neighborhood blocks is proposed. Experimental results
reveal that the proposed algorithm can effectively enhance the detection of dim and small targets in
dynamically changing scenes.
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Table 1 Information of sequence images

Image sequence  Frame length/frame  Image size = Target size
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Table 2 Results obtained by different algorithms

Evaluating
Scene L ITH LRR IPI AF Proposed method
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AGV 16.44 32.44 44.88 14.57 58.89
! LSNR/dB 2.61 2.26 2.77 2.10 3.38
5 AGV 26.89 27.67 30.22 22.78 48.56
LSNR/dB 2.68 2.62 2.59 2.39 3.27
AGV 17.33 33.56 34.89 17.18 72.44
3 LSNR/dB 2.79 3.11 3.23 2.39 3.20
AGV 21.33 22.78 28.33 17.63 73.67
4 LSNR/dB 2.27 2.87 2.92 2.70 3.24
AGV 24.89 25.11 27.44 20.71 97.00
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Table 3 Enhancement comparison of two algorithms

Difference image HOC Proposed method
AGV LSNR/AB AGV LSNR/AB AGV LSNR/IB
72 3.20 102 5.75 225 12.67
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Fig.3 Detection results of different algorithms in scene 1
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Fig.4 Detection results of different algorithms in scene 2
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Fig.5 Detection results of different algorithms in scene 3
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