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Fig. 2 One-dimensional tip-tilts of window 1 computed by Fig. 3 One-dimensional tip-tilts of window 2 computed by
the two algorithms and their difference. the two algorithms and their difference.
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Fig.4 One-dimensional tip-tilts of window 3 computed by Fig.5 One-dimensional tip-tilts of window 4 computed by
the two algorithms and their difference. the two algorithms and their difference.
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Table 1 Image contrasts of four windows before and after tip-tilt being compensated

open-loop, close-loop, close-loop.
window short-exposure
long-exposure long-exposure (CCA) long-exposure (ADA)
1 29.97% 23.10% 24.77% 24.73%
2 29.97% 23.10% 24.47% 24.52%
3 26.38% 20.09% 21.20% 21.29%
4 26.38% 20.09% 21.24% 21.37%
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(f) close-loop, long-exposure image of
window 2 with tip-tilt being compensated
by ADA, C=24.52%

Fig. 6 Short-exposure image and long-exposure images with and without tip-tilt being compensated for window 1 and 2
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Fig. 7 Short-exposure image and long-exposure images with and without tip-tilt being compensated for window 3 and 4
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Performance evaluation of atmospheric tip-tilt computing
algorithms based on lunar surface images

Guo Rui, Xiong Yaoheng, Li Rongwang, Zhou Yu

(Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011, China)

Abstract; In order to enhance the returned photon numbers in lunar laser ranging, adaptive optics is considered to be applied
to the 1. 2 m telescope of Yunnan observatory to correct the telescope tracking error and the laser beam jitter caused by the turbu-
lence. According to the low contrast extended character of the lunar surface, atmospheric tip-tilts were computed with cross corre-
lation and absolute difference algorithms based on the collected lunar surface images. lLong exposure images of the lunar surface
were simulated with atmospheric tip-tilts being and not being compensated. The contrast of the lunar surface images were en-
hanced when the atmospheric tip-tilts were compensated. It is revealed that the absolute difference algorithm is better in compu-
ting the atmospheric tip-tilt in lunar laser ranging.

Key words: adaptive optics; algorithm analysis; atmospheric tip-tilt; lunar surface images; lunar laser ranging
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