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Infrared small object detection based on improved
weighted local contrast

SONG Wan-ni, YANG Ben-chen, JIN Hai-bo
(School of Software , Liaoning Technical University , Huludao 125105, China)

Abstract ; In the infrared image of complex background , weak and small targets are usually submerged in the highlight
edge and strong clutter. In this paper,a method for detecting small infrared targets based on improved weighted local
contrast is proposed. Using the local characteristics of the small target,a weighting function is established to multiply
the difference point between the target and its background neighborhood to highlight the target,which in turn is com-
pared with the adjacent background neighborhood to suppress the effect of complex background. Through the isotropy
of the target and the anisotropy of the background, the background suppression model is created by the six-direction
gradient decision method to further suppress the highlighted edges,so as to reduce the false alarm rate and improve the
detection rate. Finally,the two are combined by convolution calculation, and the real target is detected by adaptive
threshold segmentation. The experimental results show that the proposed algorithm has strong robustness under com-
plex background and strong clutter interference.
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Fig. 3 Gradient intensity of the target and background
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Fig. 4 Schematic diagram of a six-way gradient( the arrow direction

is the gradient reduction direction)
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Tab. 1 The effect of different k-values on the

FA and PD
k FA/ % PD/ %
0.1 9. 382 87.532
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0.4 11. 337 85.532
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Tab. 2 The effect of different y -values on the

FA and PD
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Tab. 3 Infrared image details
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Fig. 5 Detection results for different algorithms
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Tab. 4 Evaluation indicators for different algorithms

iRIIKERES SCR BSF FA/% PD/% Time/s

RLCM 6. 8458 0. 6062 9. 569 83. 162 2.175

LIG 16. 4426 6. 816 5.472 87.736 6.075

TLLCM 26. 2868 2.0848 8. 631 84. 525 3.9494

1PI 25.767 0. 7062 17.274 91.256 5.5648

PSTNN 20. 942 0. 8062 10. 815 80. 675 7. 8108
AR 103. 5906 12. 608 2.237 96.732 4,682
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