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Abstract The imaging resolution of all ground-based telescopes is severely limited by the effects of atmospheric
turbulence, especially for imaging the extended objects. The lucky imaging technique is an image post-processing method
based on selecting-recentring-coadding of sequence short-exposure images of objects, which can reduce the influence of
image quality because of turbulence-induced imaging motion-blur restoration and reduce the resolution loss. The basic
theory and flow of lucky imaging are introduced, and then this technique is used on the data of experimental observation of
extended objects through atmospheric turbulence. The results show that the lucky imaging technique can improve the
imaging resolution of extended objects through atmospheric turbulence.
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Fig.1 Sketch map of atmospheric anisoplanatism. (a) lights from different incident angles; (b) phase involution curve of incident light
along y1;(c) phase involution curve of incident light along y,
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P, ~5.6exp[-0.1557(D/r,)*], D/r,=3.5. (1)
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Fig.2 Flow chart of lucky imaging processing for extended objects
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Fig.4 Results of lucky imaging processing for extended objects.(a)sequence average (3.0909 X 10%); (b)100% whole frame
coaddition (4.7139 X 10%); (c)lucky images with 0.5% selection (1.4227 X 10%); (d)lucky images with 0.2% selection (1.4983 X 10°%);
(e)lucky images with 0.1% selection (1.6472 X 10%); (f)lucky images with 0.02% selection (1.9388 X 10%); (g)individual frame with

highest image quality over the original images (1.4629 X 10°);(h)individual frame with lowest image quality over the original images
(1.0199 X 10%)
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