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Research on low illumination shortwave infrared image
enhancement algorithm
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Abstract: In order to expand application of uncooled short wave infrared array detectors for low-light night vision, a re-
search on low-light imaging of short-wave infrared have carried out. This paper proposes a new image enhancement
method to suppress image noise, enhance image details and improve image quality. The proposed schemes use 3DNR
(3D noise reduction) , combine the multi-scale Gaussian differential method with the edge preserving filter to separate
the high-frequency information and hidden noise of the image to the maximum extent, and then carry out the adaptive
grayscale mapping for the image. The experimental results demonstrate that the proposed algorithm outperforms some
state-of-the-art algorithms, and it can achieve outstanding image enhancement performance and suppress the time-do-

main noise of the image under low-light illumination.
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Fig. 1 Raw image of short-wave infrared night vision
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Fig. 2 Relationship of current and previous frame
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Fig. 4 Effect of o on image noise
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Fig. 5 Image artifacts and noise problem description.
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Table 1 The score of NIQE

Original Image ~ 7.706 2 8.0943  10.8775  12.6055

CLAHE 9.7764  12.9129  17.9660  20.5189

LIME 6.2412  5.7530 6.621 1 5.570 4

IEBPT 6.7619  3.7910 6.5543  10.469 8

Our Method ~ 5.970 1 2.9442 4.693 5 5.1416
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