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Infrared small target detection based on clustering idea
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Abstract: In order to solve the problem of detecting infrared small targets of unknown size in complex background, an
infrared small target detection algorithm based on the clustering idea is proposed. First, the original infrared image is
preprocessed by using small target morphological features to generate a new density feature map. Secondly, the poten-
tial candidate targets are coarsely localized with an improved density-peak clustering algorithm. Then, the local candi-
date sets of potential targets are constructed. A weighted fuzzy set clustering algorithm is used to finely segment the tar-
get and background regions of the image block, and then the difference between the target and background is adopted to
suppress false alarms while enhancing the target. Finally, an adaptive threshold is applied to the processed local candi-
date set to extract the real target. Experimental results show that the proposed algorithm has good robustness and detec-
tion performance for small targets of unknown size in comparison with the other seven methods.

Key words: infrared small and dim target detection, clustering, density peak clustering, fuzzy set, segmentation
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cessed result image
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Table 3 Details of parameter settings for the different methods

No. Methods Acronyms Parameter settings
1 New White Top—Hat NWTH AB=4, B =17
Patch size: 40 x 40, sliding step: 40,
2 Partial Sum of the Tensor Nuclear Norm PSTNN A= V Le=107
max (n,, n, n,
3 Variance Difference VARD D = 3, Local window size: 15 X 15
4 Multiscale Relative Local Contrast Measure RLCM Cell size: 9 X 9, K, €{2,5,9},K, € {4,9, 16}
5 Multiscale Patch—based Contrast Measure MPCM Cell size: 3 X 3,5%X5,7%x7,9%9
6 Density Peaks Searching and Maximum—Gray Region Growing DPS-MRG n, =20
7 Facet Kernel and Random Walker FKRW K =4, p=6,8 =200, window size: 11 X 11
8 Based on Clustering Idea Ours n=10,S=22,k=2
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Fig. 7 Saliency maps of different methods
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Table 4 Average running time for a frame (256x256) in different methods

Methods NWTH PSTNN VARD

RLCM MPCM

DPS-MRG FKRW Ours

0.008 6 0.127 8 0.005 8

Times(s)

1.6750

0.037 6 0.448 0 0.069 3 0.3076
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