24 7 Vol. 24 No.7
2016 7 Optics and Precision Engineering July. 2016

1004-924X(2016)07-1564-09

1 1 1 1 1 1% 2 2
’ ’ ’ ’ ’ ’ ’

(1. ) 300071;

, 130033)

(MTF) 0.72 , )

3 3 3

: TH703 :A doi: 10. 3788/0OPE. 20162407. 1564

Influence of sampling point distribution in freeform surfaces fitting
with radial based function model

WU Peng-fei', ZHANG Zan',ZHENG Yi', ZHANG Juan', WANG Yao-yao',
ZHAO Xing'* , WANG Ling-jie’, WU Yan-xiong®

(1. Institute o f Modern Optics, Key Laboratory of Optical Information Science and Technology ,
Ministry of Education, Nankai University, Tianjin 300071, China;
2. Key Laboratory of Optical System Advanced Manu facturing Technology ,
Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China)

* Corresponding author , E-mail : zhaoxingtjnk@nankai. edu. cn

Abstract: In view of the importance of surface shape fitting precision of free-form surface model in
researches such as free-form surface representation and selection of initiating structure of surface

shape, the influence of different sampling point distribution patterns on surface shape fitting precision
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of the Gaussian Radial Basis Function Based on Slope( Gaussian RBF-BS) model was investigated. An
off-axis quadric surface and an bumpy paraboloid were fitted with different sampling point
distributions which were uniformly random points and edged-clustered points. The results show that
the uniformly random grid is better for surface shape fitting due to the high precision. The influence
of sampling point quantity on fitting precision remains constant when certain fitting precision is
reached. The off-axis Three Mirror Anastigmat(TMA) system was optimized experimentally by using
initial surface shapes generated with different sampling methods. The results show that, by using
initial surface shape generated from uniformly random sampling method for the system optimization,
the average Modulation Transfer Function (MTF) of whole field of view is more than 0. 72, which is
much higher than that by using surface shape generated by edge cluster sampling points. Thus the
theoretical research results were verified.
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