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Location Error Compensation Algorithm for Measuring Optical
System Wave Front by Sub-Aperture Stitching

Wang Lihua Wu Shibin Ren Ge Tan Yi Yang Wei
(Institute of Optics and Electronics . Chinese Academy of Sciences, Chengdu , Sichuan 610209, China)

Abstract In order to realize sub-aperture stitching measurement of large optical wavfront, sub-aperture location
compensation algorithm is introduced and the ability to compensate the mechanical location error is analyzed. Based
on the aperture of the tested optical system and the sub-aperture, the layout of the sub-aperture is calculated. In the
range of the mechanical location error, stitching the sub-aperture to get the location compensation coefficients and
the adjusting error coefficients, the full aperture of the tested wavefront is got and the large optical wavefront is
tested. The feasiblility of the algorithm is tested by the simulation, and the wavefront of the optical system with
aperture of 200 nm is tested when the mechanical translation precision is 1 mm and rotation precision is 0.5°. The
result indicates the stability of the algorithm and can effectively compensate the sub-aperturre location error caused

by the mechanical, which can reduce the high requirement of the mechanical platform.
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Table 1 Center coordinate and location errors of sub-aperture

Sub-aperture 1 2 3 4 5 6 7
Center coordinate (375,375) (586,375) (80, 557) (270,557) (164,375) (270,193) (480,193)
Center locaiton error (0,0) (5,3 (—3,D (—2,—2) (3, —2) 4,1 (—2,5)
22 WIH TR IRERE R
Table 2 Adjusting error coefficients of initial sub-aperture
Sub-aperture 1 2 3 4 5 6 7
P 0 0.032 0.054 0.015 0. 069 0.037 0. 086
T, 0 —0.083 0. 056 0. 037 0.072 —0.054 0. 044
T, 0 0. 089 0.019 —0.029 0.066 0.028 0. 046
# 3 ERAMET LSRG R R 22 R A E ALAME R
Table 3 Tilting error and location compensation coefficients solved by location compensation algorithm
Sub-aperture 1 2 3 4 5 6 7
P 0 0.032 0. 055 0.015 0.069 0.0351 0. 087
T, 0 —0.083 0. 056 0.037 0.072 —0.054 0.044
T, 0 0.089 0.019  —0.029 0.066 0.028 0.046
Location compensation coefficients 0,0 5,3 —3,1 —2,—2 3,—2 4,1 —2,5
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Table 4 Tilt error coefficients found by direct stitching

Sub-aperture 1 2 4 5 6 7
P 0 0.027 0. 047 0.013 0. 063 0. 034 0.079
T, 0 —0.070 0.058 0.033 0.057 —0. 055 0. 049
T, 0 0. 082 0.037 —0.027 0.061 0.021 0. 029
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Fig. 4 Full-aperture wavefront stitched by location

compensation algorithm
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Fig. 5 Directly stitched full-aperture wavefront
M 4 538 2 X Ho AT 0, BB A E LR 22 1)
TALAR PRI ok A 18 B R 25 RS BEE R 22 M
RN AR 22 B 58 B IR L W I 7
FLAR Jr 7 A A Bl S5 3] 4 FL AR 42 JR) A s IR A7 70 X0 T 1R

6 Bt 4 AL AR AT
Fig. 6 Theoretic full-aperture wavefront
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Fig. 10 Wavefront of stitched sub-aperture
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and stitched wavefront
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