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Algorithm for calculating geometric parameter of axial

symmetry conic surface

Du Jianxiang,Zong Xiaoying
(Beijing Institute of Space Mechanics &. Electricity,Beijing 100190, China)

Abstract: Modern space telescopes use conic surfaces rather than sphere surfaces in optical sys-
tems to avoid the unnecessary aberration brought by sphere surfaces. Geometric parameters of
conic surfaces include the vertex radius and aspheric coefficient (¢*), they are significant to the
performance of the telescopes. As the coordinate measuring machine (CMM) is widely used,
the measurement for the geometric parameters of conic surface is much more convenient. We
introduced a new algorithm for calculating vertex radius and ¢’ based on the data measured by
the CMM through a few steps: measuring the coordinates, finding the axis and calculating the
normal aberration theory. According to the simulation and experiment, the error of vertex ra-
dius is less than 0. 01%, the error of ¢’ is less than 0. 0002, which can meet the demands for
most measurements.
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Fig. 1 Conic curve
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Table 1 Parameters setup of conic aspheric surface
ZH 18
T 48 Ry /mm 1 000. 2
& 0.5
x [0 P F i /mm 3
v [V # i /mm 2

M matlab #E47 R FEBCA SRR 1600 4,
A 2 i R REE AT IS R R A Rk 2
7R
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Table 2 Conic aspheric surface parameters calculated with

sample points
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T %248 R/ mm 1 000. 199 999
¢ 0. 499 996
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Table 3 Parameters of concave conic aspheric surface under

test
SR S1 S2 S3 S4 S5
R,/mm 1385.2 685.7 1132.5 423.3 850. 0

¢ 0.968 75 0.524 79 0.984 27 1. 634 59 0. 999 98
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Table 4 Parameters of concave conic aspheric surface calcu-

lated with our algorithm

ZH S1 S2 S3 S4 S5
1 1385.10 685.73 1132.45 423.32  850.03
Ro/mm 2 1385.13 685.75 1132.47 423.31  850.02
3 1385.15 685.71 1132.51 423.31  850.02

1 0.96896 0.524 94 0.984 45 1.634 45 1.000 08
¢ 2 0.968 93 0.524 91 0.984 40 1.634 49 0.999 90

3 0.968 95 0.524 85 0.984 35 1.634 40 1.000 05
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Table 5 Test errors of parameters of concave conic aspheric

surface
ZH S1 S2 S3 S4 S5
1 —0.1 0.03 —0.05 0,02 0.03
AR,/
2 —0.07 0.05 —0.03 0.01 0.02
mm
3 —0.05 0.01 0.01 0.01 0.02

1 0.00021 0.00015 0.00018 —0.00014  0.000 10
A¢ 2 0.00018 0.00012 0.00013 —0.000 10 —0.000 08

3 0.00020 0.00006 0.00008 —0,00019  0.000 05
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