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Compensation for Center Offset Error in Annular Subaperture
Stitching Interferometry

LI Bing. LIU Xiao, KANG Xiao-qing, GAO Fen
(State Key Laboratory for Manufacturing Systems Engineering , Xi’an Jiaotong University , Xi’an 710049, China)

Abstract: In order to reduce the center offset error in aspheric surface testing by annular subaperture
stitching interferometry, the mechanism of action of center deviation error in the surface shape
measurement was analyzed, and the error model based on the testing principle and geometrical
relationship was established. A compensation method for the center offset error based on two-dimensional
matrices of pixel was proposed. The method is effective for searching the center offset of the initial
surface shape measurement data and reducing the eliminate error of the wavefront error caused by the
center offset error, and the error among the centers of annular subapertures can also be decreased. The
error compensation experiment for the annular subaperture stitching interferometry was carried out with
Zygo interferometer. The errors of peak to valley value and root mean square are —0. 0151 and 0. 0032
respectively compared with the null aspheric surface testing result. The experiment results show that the
proposed method greatly reduces the surface measurement errors and improves the measurement precision
of annular subaperture stitching interferometry.

Key words: Optical testing; Annular subaperture stitching; Two-dimensional matrices of pixel; Aspheric
surface; Center offset error
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Table 1 Subaperture partition parameter

Lower bound Upper bound Radius of reference
Subaperture

/mm /mm sphere/mm
DR Rl AR B T AT 35l B8 T 1) 69 67 28 9 B L X G 1 0.0000  28.750 0 348. 600 0
s A% 1 22 BEAT 400 20 09 BE AR 4 £ B O i B BN T 2 20.000 0 41,458 3 349.040 8
28 R R 43 B 3 37.083 3  48.600 0 349.371 9
6) BRAFHME S PR SRR 1 g Zygo T
XF T 28 3 B R R RE 52 4 TH B 1 7 23 v 0 i A 1A CCD R 3R 73 B AR 640 X480 (pixel & T fLAZHY
W22 R FER AR AN 9 J7 2 B 5 BV v o i 76 AR A e i B2 4 R 45 R LR 2.
KO BEHBRIRZE A (. ) EHE WAl 25X 38
x2 FEHLRBE
Table 2 Subaperture center offset
. . Subaperture 1 Subaperture 2
Search type Step-size /pixel - - - - ; :
Az /pixel Ay, /pixel Az, /pixel Ay, /pixel Axs /pixel Ays /pixel
Pixel level 1.0 0.0 1.0 —1.0 —3.0 —1.0 1.0
Sub-pixel level 0.1 0.2 1.3 —0.7 2.7 —1.4 1.2
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