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Image deblurring for laser active illumination based on light vein features
WANG Can-Jin'* , SHI Ning-ning”, SUN Tao', WANG Rui'

(1. State Key Laboratory of Laser Interaction with Matter , Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. State Key Laboratory of Aerospace Intelligent Control ,

Beijing Aerospace Automatic Control Research Institute, Beijing 100039, China)

* Corresponding author , E-mail :wcjpsh(@126. com

Abstract: The images captured by a laser active illumination system are easily blurred by optical
system defocus, atmospheric disturbance and platform vibration, and traditional deblurring methods
can not achieve good image restoration. Therefore, this paper proposes a blind deconvolution
restoration method based on light vein features to implement the image deblurring. Firstly, the
blurred images were down-sampled, a scale pyramid was established, and the light vein patches were
searched along a scale space. Then, according to the laser illumination imaging characterized by more
saturated pixels, a new nonlinear image degradation model was proposed. Finally, to implement the
three steps, blurred kernel estimation, light vein patch renewal and the image restoration, the proper
energy function was proposed and the latent image without noise was iterated and recovered. A laser
active illumination system was established and the experiments were performed on the images captured
by the system and compared with state-of-art deblurred methods, The experiment results indicate that

the proposed method not only obtains more clear images, but also availably suppresses ringing
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artifacts, and its Peak Signal to Noise Ratio (PSNR) is superior to that of other algorithms.
Key words: laser active illumination; image deblurring; light vein feature; energy function;

ringing artifact
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Fig.1 Flowchart of proposed method
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Fig. 3 Roof image and its light streak regions in laser active illumination
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Fig. 4 Tower image and its light streak regions in laser active illumination
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Fig. 5 Restoration results of roof image
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Fig. 6 Restoration results of tower image
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Fig. 8 Restoration results of different algorithms for real laser active blurred image
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