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The infrared point target detection algorithm based on modified
random walker and non-convex rank approximation minimization
under the complex background
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Abstract: Infrared point target detection is one of the key technologies of the infrared guidance system. On the one
hand, due to the long observation distance, the point target is often submerged in the background clutter and large noise
in the process of atmospheric transmission and scattering, and the signal-to-noise ratio is low. On the other hand, the
target in the image appears in the form of fuzzy points, so that the target has no obvious features and texture informa-
tion. Therefore, due to these two factors, infrared point target detection becomes intensely difficult. In order to address
the issue, the relevant algorithms of point infrared target detection are studied, and a combination algorithm of non-con-
vex rank approximation minimization algorithm and the modified random walker algorithm (NRAM-MRW ) is proposed,
which has a better detection effect of point infrared target detection under complex background.
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Fig. 6 The infrared images and the 3D grid images of the detection results by LCM and MPCM algorithms
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Fig. 8 The infrared images and the 3D grid images of the detection results by the 5 algorithms
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Table 2 The BSF and LCG values of each algorithm of 5 infrared images
a b c d e
Methods 1 H
BSF LCG BSF LCG BSF LCG BSF LCG BSF LCG
PSTNN 9. 662 0. 867 Inf Inf Inf Inf Inf Inf Inf Inf
IPI 10. 053 1. 076 8.053 0.916 Inf Inf Inf Inf 5.215 0. 326
FKRW Inf Inf Inf Inf Inf Inf Inf Inf Inf Inf
NRAM 16. 446 1. 635 16. 228 1.286 18. 643 1.231 18. 106 1. 264 17. 338 1. 186
NRAM-MRW 22. 862 1.576 20. 564 1.513 23.286 1. 835 22.469 1.769 21.253 1. 634
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Fig. 9 (a) The ROC curve of data6 sequence, (b) the ROC curve of datal0 sequence, (c) the ROC curve of datal3 sequence,

(d) the ROC curve of datal4 sequence, (e) the ROC curve of datal7 sequence
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