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Wave-front Sensing by Single Defocuesd Image

WU Zhi-xu'?3, BAI Hua??, CUI Xiang-qun®?

(1. Nanchang University, Institute of Space Science and Technology, Nanchang 330031; 2. National
Astronomical Observatories / Nanjing Institute of Astronomical Optics and Technology, Chinese Academy
of Sciences, Nanjing 210042; 3. Key Laboratory of Astronomical Optics and Technology, Chinese Academy
of Sciences, Nanging 210042)

Abstract: Curvature wave-front sensor usually need collect the in-focus image and the ex-
focus image. This paper proposed a new wave-front recovery algorithm which based on
a single defocused image. This algorithm can recovery the wave-front by calculating the
response matrix between the intensity distribution of the defocused image and the wave-front
error, then constructing the equation sets of the Zernike coefficients and solving this equation
sets by least square method. The simulation of the KDUST optical system showed that this
algorithm have the advantages of less hardware, hight precision, robust to the noise. Thus it

is suitable for the wave-front sensing in the extreme environment.

Key words: curvature wave-front sensor; single defocused image; wave-front sensing; inten-

sity compensation



