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Best-Fit Spheric Surface Definition Based on Slope Asphericity
for Aspheric Surface

Xie Feng Hao Qun Zhu Qiudong
(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract In order to describe the difference between aspheric surface and sphere accurately and fit the aspheric

surface measurement techniques, a best-fit spheric sureace based on slope asphericity is proposed. First the min-max
slope asphericity associated to manufacturing difficulty of computer-generated hologram and aspheric surface

—

measurement difficulty was analyzed, when the min-max slope asphericity is beneficial to reduce the measurement

error of laser deflectometry. Then a calculation model of best-fit sphere is proposed, and the distribution of slope

asphericity corresponding to different comparing spheric surfaces, the best-fit spheric sureace of different aspheric
=]

surfaces, the effects of aspheric surface parameters to calculation result, and the best-fit spheric sureace of different
asphericity definitions are analyzed. The results indicate that the center of best-fit spheres corresponding to different
aspheric surfaces is the cross point between the normal of 0.85~0. 87 aperture of aspheric surface and the optical
prior methods, thus it fits aspheric surface measurement
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axis, thereby the calculation process is optimized, and the best-fit sphere based on slope asphericity is different from
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Table 1 Best-fit spheric surface with the various methods

Parameters of

aspheric surface

Approximate

formula method

Least maximum

error method

Min-max slope

asphericity method

D= 110 R=457.566 R=457.566 R=460.6801

K= —1.306 Gmax = 5. 6643 X 10" Umax = 5. 6643 X 10" @mex = 2. 8384 X107
R,= 455.4 ¢c=457.566 c=457.566 ¢=458. 6500

D= 188.11036 R=1495. 397 R=1496. 038 R=1542.697

K= —64.44 @max — 0. 0038 Qmax = 0. 0037 @max — 0. 0019

R, = 1400 ¢=1495. 397 ¢=1496.038 ¢=1540. 82

D= 310 R=1445.754 R=445.754 R= 461.7198

K= —2.3081 Qmax = 0. 0235 @max = 0. 0235 @max = 0. 0120

R,= 413.6523 c=445.754 c=457. 754 c=460. 8623
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