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Research on image degradation assessment method of
infrared retrace compensation system

LIU Datong, LIU Yang " , LIU Lishuang
(School of Instrument Science and Optoelectronics Engineering, Beijing Information Science and Technology University, Beijing

100192, China)

Abstract: In order to solve the problem of online assessment of image degradation in retrace compensation infrared imaging
system, a quality evaluation method based on the gradient similarity of infrared images was adopted. Based on the idea of a
structural similarity algorithm, according to the characteristics of a flyback compensation infrared imaging system, the gradient
feature that could effectively measure the degree of image distortion change was extracted, and the average value of the gradient
similarity of each sub-image block was calculated, thereby the gradient of the entire image similarity was obtained. The results
show that for images with the same degree of degradation, the measured assessment value of the structural similarity algorithm
drops from 0. 772 to 0. 705, and the assessment value of the gradient similarity algorithm drops from 0. 700 to 0. 543 ; the gradient
similarity algorithm is more sensitive to the quality changes of infrared scan images with different degrees of degradation than the

commonly used structural similarity algorithm and does not require external test equipment such as collimators. This study

provides a new method for online image quality assessment and optimization of infrared retrace compensation system.
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Fig. 1 Two retrace compensation structures
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Table 1 Image quality evaluation results of different degrees of motion blur in Fig. 4

algorithm Fig.4b  Fig.4c  Fig4d  Figde  Fig.4f  Fig.4g  Fig.4h  Fig. 4i Fig.4j  Fig. 4k Fig. 41
MSE 20.365  28.709  33.204  36.504  39.086  41.079  42.755 44,139  45.380  46.316 47.096
PSNR 28.493  25.634  24.342  23.540  22.924 22,450  22.068  21.775  21.517  21.293 21.080
SSIM 0.882 0.795 0.748 0.717 0. 693 0.677 0. 664 0.655 0. 647 0. 640 0.634
MGSIM 0.846 0.661 0.554 0.479 0.427 0.385 0.349 0.319 0.296 0.278 0.262
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Table 2 Evaluation results of infrared scan image quality with different de-

grees of motion blur in Fig. 6

algorithm Fig. 6b Fig. 6¢ Fig. 6d Fig. 6e Fig. 6f

MSE 22.456 38.898
19.472

SSIM 0.727 0.741 0.772 0.706 0.705
MGSIM 0.612 0. 640 0.700 0. 556 0.543

23.863 17.737 36. 102

PSNR 20. 741 21. 448 21.844 20.073
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