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Abstract: To solve the problem that it is hard to find the nonconvex approximation of tensor rank by using
nuclear norm in infrared patch tensor model, the obtained non optimal solution further affects. For infrared small
target detection, an infrared small target detection algorithm based on dehazing enhancement and tensor recovery
is proposed. Firstly, the improved dark channel algorithm is used to dehaze and enhance the infrared image, which
improves the definition and indirectly enhances the low rank of the background in the infrared image; Secondly,
the matching tensor frontal slices are selected to construct the infrared patch tensor model. Under the framework
of tensor singular value decomposition, the detection task is transformed into tensor recovery problem; Finally, a
fast algorithm is designed to recover the low rank components and sparse components in the infrared image,
which is simple and reduces the complexity of the algorithm. Compared with the methods of filtering and human

visual system, the false detection rate of the algorithm in complex background is reduced by 16.6% on average. In
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common highlighted background areas, the detection performance is good, and the false detection rate can be

reduced by 33%. Experimental results show that the algorithm can be applied to complex scenes and eliminate

potential false alarm points.

Key words: infrared small target;
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Fig.2 Infrared small target images. (a)-(c) Real scenes of sky background with thick cloud; (d)-(f) Real scenes of sky background with buildings and

other complex occluders
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Fig.3 Construction of patch-tensor model (Left: Original infrared image; Right: Constructed patch-tensor)
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Fig.4 Nonlocal self-correlation property of unfolding matrices. (a) Infrared images; (b)-(d) Singular value curves of mode-1, mode-2, and mode-3
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Fig.6 Detection results of proposed algorithm. (a) Original infrared images; (b) Input original images with global 3D surf plot; (c) Mark the detection

result of the target with a rectangular box; (d) Local 3D surf plot of target
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Fig.7 Detection results of the different approaches to 4 sequences.

(a) Original infrared images; (b) Top-Hat; (c) LoG; (d) LCM;
(e) MPCM,; (f) IPL; (g) PSTNN; (h) Proposed algorithm
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Tab.1 SCRG and BSF of different algorithms in

different infrared image sequences

Framel Frame2 Frame3 Frame4

Algorithms

SCRG BSF SCRG BSF SCRG BSF SCRG BSF

Top-Hat 1.352 2.587 6.53 3.98 1.113 0.06 0.01519.51
LoG 7.902 0.174 6.786 1.566 4.32 223 0.132 7.88

LCM 0.874 0.633 2.851 0.731 0.587 1.34 1.059 1.13
MPCM 2216 0.154 0.021 3.303 46.5 23.85 0.019 —
IPI 101.4 134.18 9.65 1.78 1.58 144 0.023 17.2

PSTNN 9984 1158.65 132.8 — 598.5213.77 43.32 33.2
Proposed 1297.921405.38 146.7 — 733.2 330.6 55.6 35.7
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