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Wavefront fitting with interpolation to detect
optical surface deviation

Guo Qiaoshuang, Wang Min, Liao Xiaodong
(Key Laboratory of Optoelectronic Science and Technology for Medicine(Ministry of Education),
School of Photonic and Electronic Engineering, Fujian Normal University, Fuzhou 350007, China)

Abstract; In order to realize on-line automatic detection of surface form deviation of spherical
optical elements based on the existing optical detection system, the steps of image processing
of interferogram were introduced and the method of fitting the wavefront of interferograms was
mainly studied. Firstly the introduction of interferogram pretreatment process was presented.
According to the optical elements which were mostly circular, the boundary circle of interfero-
gram was fitted by the least-square method, so as to determine the circle center and raduis ac-
curately. Then the algorithm of wavefront fitting with multi-quadric(MQ) interpolating func-
tion was analyzed. After the wavefront of optical elements was reconstructed, the values of Epy
and Fgys were calculated. Finally the comparative analysis of the processing results of national
standard interferogram was presented. Experimental results indicate that the wavefront fitting
accuracy can be improved through boundary processing, the wavefront can be reconstructed ide-
ally by fitting with MQ interpolation method, moreover, the measurement error can be con-
trolled in 0. 2X range for national standard interferogram, and in 0. 03\ rang for Zygo interfer-
ometer result, which can satisfy the requirements of the optical element on-line measuring pre-
cision,
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Table 2 Test data of Zygo interferometer A
K% TP 1 T 2
For I 75 1% Epy Exus Epy Eruis
Zygo TN 45 0. 221 0. 041 0. 422 0. 061
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MQ PREGTHE CE LG R R 2 0.240 8 0.058 8 0.451 6 0.090 5
Eipop =IOV 0.019 8 0.017 8 0.029 6 0.029 5
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