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Abstract; Aiming at the problem of dim target detection in infrared images with sky background, the
detection model of infrared targets is analyzed and a detection algorithm was put forward based on the sparse ring
decision. The morphological filtering target enhancement method was used for background suppression, then the
Constant False Alarm Rate ( CFAR) detection method was adopted for image adaptive segmentation to get
candidate target points. The Tocal Self-Similarity (1.SS) descriptors of candidate target points were calculated
out, and sparse ring was obtained by normalizing the LSS descriptors and partitioning. By means of appropriate
criterion, the target point and false alarm points can be distinguished. Experiments show that:1) The algorithm can
get ideal results when applied to infrared images with dim and small target against clutter cloud background ;and

2) Comparing with moving pipeline filter algorithm, it has lower false alarm rate and is easier for implementation.
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Fig.1 Classical target detection model
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Fig.2 Image segmentation
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Fig.3 Extracting the LSS descriptor at an image pixel
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Fig.4 Preprocessing of a sky image

SR TE 78527 U8 e DA % e 1 7 1 1 2 B Y 45 2R
F, 2R AER RS- RERG T ENEE R,
X E 4 R 5 AMEE B AR R HEAT BAR , AR A
LH{H, W d =50,

B de T BE B )G, B8 5 MEE B A,
RS HAR A 1 ~5 BARIK I (63,128), (148,130)
(268,151),(102,211),(64,235) , 4N& 5 Fiw,

o BESE

K5 & 4e L B iR A
Fig.5 Candidate target points in Fig. 4c
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Fig.6 Sparse ring processing of candidate target point 1
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Fig.9 Sparse ring processing of candidate target point 4
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Fig. 10 Sparse ring processing of candidate target point 5
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Table 1 Sparse ring decision-making to candidate
target points in Fig.4
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Fig.11 Moving pipeline filter method when
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Fig.12 Moving pipeline filter method when
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Fig.13 Sparse ring representation
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Table 2 Sparse ring decision-making
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