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Research on infrared imaging deblurring algorithm based on spectrum analysis

XU Zuxin"***, WANG Xiao"***, LI Peng"***, QIAO Jun"**

(1. Key Laboratory of Opto-Electronic Information Processing, Chinese Academy of Sciences, Shenyang 110016,
China; 2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China; 4. Institutes for Robotics and Intelligent Manufacturing,
Chinese Academy of Sciences, Shenyang 110169, China)

Abstract: To solve the problems of aberrations and motion blur encountered in infrared imaging, an algorithm
for infrared imaging deblurring based on spectrum analysis was proposed. By analyzing the blur problems, a
blur function estimation approach was constructed by using the spectral information of infrared images, and the
deblurring of infrared images was achieved by optimizing the data fitting terms and regularization terms. The
experiments were conducted on datasets containing motion-blurred images and static aberration images. The
results show that in the experiments of datasets deblurring, in comparison to previous methods, the peak signal-
to-noise ratio (PSNR) of proposed algorithm is improved by 2.01 dB, and the structural similarity index
(SSIM) is improved by 0.06. The static aberration images are acquired using a short-wave infrared detector
under laboratory conditions, and the restored images show the significant improvement subjectively,
particularly in high-throughput optical system imaging scenarios.

Key words: image restoration; aberration correction; infrared images; relative aperture; point spread function
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Fig. 10 Real aberration images and image restoration effects
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