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Research of sampling point number in wave front fitting with Zernike polynomials

XIE Su-long, ZHONG Ying
(Key Laboratory of the Xi’ an Division, Chinese Institute of Space Technology, Xi’ an 710000, China)

Abstract: In order to study the effect of sampling point number on [itting precision when fitting wave front by Zernike
polynomials, it was analyzed by means of the method of inadequate induction, and then the change law of sampling point number
and fitting precision of dozens of different test functions was obtained. The results reveal that all test functions follow the same law
that fitting precision has little change when sampling point number reach a certain number. In addition, the change law of
sampling point number and Zernike polynomials term number was obtained by calculation. Thus, the experiential formula to
determinate sampling point number are found, which is of great practical instructional significance in wave front fitting with

Zernike polynomials.
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Fig. 1 Relation between RMS and sampling point number

a—Zernike polynomials term number is 4, 6, 8, 12, 18, 24, respectively b—Zernike polynomials term number is 32, 40, 50, 72, 90, 98, respectively

c¢—Zernike polynomials term number is 144, 200, 242, 288, respectively
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Fig.2 Relation between RMS and the ratio between sampling point number and the Zernike polynomials term number

a—Zemike polynomials term number is 4, 6, 8, 12, 18, 24 respectively b—Zemike polynomials term number is 32, 40, 50, 72, 90, 98, respectively

c—Zemike polynomials term number is 144, 200, 242, 288, respectively
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