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Frequency Domain Analysis of Surface Figure Fitting Based
on Zernike Polynomials

Liu Jianfeng Long Funian Zhang Wei Wang Zhile
(Research Centre for Space Optical Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract: Obtaining the spectrum of Zernike polynomials is the key to fit the surface errors by Zernike polynomials
correctly. The Fourier transform equation of Zernike polynomials is derived to analyze both the radial spectrum and
the angular spectrum information of Zernike polynomials with different orders. The maximum radial spatial frequency
and angular spatial frequency of the surface errors that can be effectively generated by finite-term Zernike
polynomials is obtained. Based on frequency domain theory, local errors with different apertures are fitted using
Zernike polynomials and experiments on optical elements are made using Zygo interferometer. The results show that
the fitting errors would increase drastically when the radial spatial frequency or the angular frequency of the error

exceeds the spectrum range which could be described by Zernike polynomials.
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Fig. 1 The radial spectrum of Zernike with different orders
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Fig. 5 Fit errors of a flat surface with off-center local error
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Fig. 6 Fit maps of on-center local errors
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Fig. 7 Surface errors map
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