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Infrared small target detection based onweighted scene prior

PAN Sheng-Da, ZHANG Su’, ZHAO Ming, AN Bo-Wen
(College of Information Engineering, Shanghai Maritime University, Shanghai 201306, China)

Abstract: To further to improve the detection accuracy and real-time performance of infrared small tar-
get detection at sea, a new method based on weighted scene priors is introduced. Firstly, using the
sparse characteristics of the target and the non-local self-correlation characteristics of the sea back-
ground, the target-background separation problem is modeled as a robust low-rank matrix recovery
problem. Moreover, the prior information on sea background is added into the model by weighted nu-
clear norm to accelerate the decomposition of target and background images’ matrix in the algorithm.
Finally, the alternating direction method of multipliers (A DMM) is introduced to further to accelerate
the iteration speed of the solution. The experimental results show that the proposed algorithm can effec-
tively improve the accuracy of target detection. The real-time performance of the algorithm is im-
proved by 120% compared with the original algorithm.

Key words: image processing, dim and small target detection, weighted scene prior, weighted nuclear
nom, ADMM
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Table 1 Detection index values of various algorithms

Index SCR Complexity time/s
Method I, I, I, I, 1, 1,
Top—hat 1.62  4.94 5.79 0.014 0.032 0.018
Max—median 5.58 5.62 7.51 0.699 2.644 2.958
TDLMS 3.81 4.85 5.44 0.158 0.236 0.275
LCM 6.67 7.41 5.97 0.182 0.519 0.672
IPI 9.63 10.36 20.04 2.039 9.956 15.462

AP 15.55 17.93 24.92 1.014 4.126  5.351
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