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Image Restoration for Catadioptric Defocus Blur Based on
Omni-Total Variation Minimization

Li Yongle Lou Jingtao Zhang Maojun Wang Wei Xiong Zhihui
(College of Information System and Management ., National University of Defense Technology .

Changsha , Hunan 410073, China)

Abstract  Combined with the characteristics of catadioptric omnidirectional imaging, the method of image
restoration for catadioptric defocus blur based on omni-total variation minimization is proposed. The problem of
catadioptric omnidirectional imaging defocus blur, which is caused by lens aperture and mirror curvature, becomes
more severe when high resolution sensors and large apertures are applied. In the catadioptric omnidirectional image,
the two points near each other do not have the relation in true scene. So the traditional gradient computation cannot
fit catadioptric omnidirectional image processing. The omni-gradient computing method combined with the
characteristics of omnidirectional imaging is proposed. Then, the omni-total variation minimization is used as the
condition of deconvolution regularization, which is used for the defocus blur omnidirectional image restoration to
obtain all sharp omnidirectional images.
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Fig. 1 Defocus sketch map of catadioptric omnidirectional imaging system
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Fig. 4 Computation sketch map of omni-total variation
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Fig. 6 Gradient computation results of test image. (a) Traditional gradient computation result; (b) close-up views;

(¢) omni-gradient computation result; (d) close-up views
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Fig. 7 Defocus deblurring results of test image. (a) Simulation omnidirectional image (Ground truth); (b) blur image;

(c¢) deblurring results using TwIST algorithm, SNR is 22. 87; (d) deblurring results using Omni-TV, SNR is 24. 47
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Fig. 8 Defocus deblurring results of omnidirectional image captured by experimental setup. (a) Blur omnidirectional image;

(b) deblurring results using TwIST algorithm, AG is 5.8919; (c) deblurring results using Omni-TV, AG is 5. 9806
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