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Error analysis of image deconvolution

from wave-front sensing
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Abstract: Compared with the technique of adaptive optics, image restoration from wave-front sensing
does not adopt complicated fabrication and control technology of deformable mirror. It is a low cost
and high performance-price ratio method that can overcome atmosphere turbulence and get optimal
image. By the method, images can be deconvolved according to instantaneous optical transfer function
and a set of short-exposure degraded images. Measurement errors of the wave-front sensors and wave-
front reconstruction errors are key factors for image restoration. Error distribution of wave-front
measurement was obtained based on the principle of Fourier optics and Shack-Hartmann sensing. The
estimation error was given with atmosphere coherent constant r, between 5 cm and 30 cm and Zernike
polynomial factor between 11 and 88. It gives a basis for restoring images by selecting appropriate
wave-front sensor.
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