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Deblurring model of infrared image multi-scale statistics and application of prior

HE Yide, ZHU Bin, JIANG Huhai, LIU Shuxin, LI Liming, HU Shaoyun
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to improve specific application imaging quality of infrared seeker, a model for imaging condition and
application scene was constructed by using statistical image of infrared image seeker. On the one hand, L,/L, norm was used to
constrain the restored image according to the characteristics of multi-scale imaging, which kept details in the iterative restoration.
On the other hand, a sparse Laplacian distribution was used to constrain fuzzy kernel, and to maintain image’ s content. Image
kernel size can be adjusted adaptively by calculating the image details. The result shows that the prior constrain algorithm of this
paper can effectively improve the image quality. In addition, the evaluation index is improved by this prior design, the contrast
enhancement coefficient index is increased by 20% ~ 50% , the peak signal to noise ratio is increased by 0. 8 ~3. 4, and the
cumulative probability of blur detection is increased by 0. 3 ~0. 5. This study is helpful for complex scene and moving vector
imaging.
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Fig. 1 Infrared image and simulation image of a seeker
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Fig.2 High-resolution infrared image gradient statistics result
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Fig.3 Low-resolution infrared image gradient statistics result
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Table 1  Evaluation coefficient of Fig. 5

compare algorithm CEE PSNR CPBD
input image 31040 27.7279 0. 4086

LR 31855 29. 1359 0.4194
KOTERA 33270 29.4611 0.5031

TV priori constraint 32162 29.1723 0. 4636
our method 35249 30. 5200 0.7699
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Table 2 Evaluation coefficient of Fig. 6

compare algorithm CEE PSNR CPBD
input image 7501 35.4843 0.2282

LR 7952 36.2828 0.3282
KOTERA 11348 37.3601 0. 4787

TV priori constraint 8482 36. 6806 0. 4009
our method 13198 40. 7413 0.7851
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Table 3 Evaluation coefficient of Fig. 7

compare algorithm CEE PSNR CPBD
input image 20983 25.7595 0.4364
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TV priori constraint 39027 26. 3608 0.4611
our method 54777 26.4413 0. 8588
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Fig.8 Result of contrast enhancement edge statistical of Flg. 5
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