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High resolution restoration algorithm of atmospheric turbulence

blurred image
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Key Laboratory of Photoelectronic, Beijing 100081, China)

Abstract: Atmospheric turbulence is an important form of movement in the atmosphere, which makes the
vertical and horizontal s exchange interaction of momentum, heat, water vapor and pollutants significantly
enhanced, and this interference has a great impact on the target resolution of optical imaging system.
There also have "lucky regions" in the degraded images because of turbulence, so the appropriate
algorithm can obtain high resolution restored image. To obtain the atmospheric turbulence blurred images
which contains "lucky regions", the artificial turbulence was used in the laboratory and combined with the
short-exposure technique to take a serial of atmospheric turbulence blurred images. The rectangle
overlapped partition method was used and the image restoration algorithm was improved based on
nonlinear partial-derivative equations (PDE’s), to process the obtained short exposure serial images. The
results show that, the image quality of the composite image is improved obviously, this algorithm has
great restoration effect on images’ quality degradation caused by atmospheric turbulence.
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Fig.1 Algorithm flowchart
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Fig.2 Experimental schematic diagram of atmospheric turbulence
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Tab.1 Main parameters of experiment system

Exposure Focal length

Pixle /~/frame - s~

time/ s /mm
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Fig.3 Images without turbulence and short exposure images

contains "lucky region"
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Fig.4 Results of algorithm processing
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