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Mathematical model and simulation for testing aspheric surface
by annular subaperture stitching interferometry

WANG Xiao-kun,ZHANG Xue-jun, WANG Li-hui,ZHENG Li-gong

(1. Changchun Institute of Optics ,Fine Mechanics and Physics ,
Chinese Academy of Sciences » Changchun 130033 , China;
2. Graduate School o f the Chinese Academy of Sciences , Beijing 100039 ,China)

Abstract: Annular subaperture stitching interferometry can test large-aperture, large relative aperture
aspheric surfaces at high resolution, low cost and high efficiency without assistant parts. The basic
principle of the stitching method was introduced, and the reasonable mathematical model and effective
splicing algorithm were established based on least squares method and Zernike polynomial fitting.
Meanwhile the computer simulation experiment was carried on, the PV and RMS of the full aperture
phase distribution residual error are 0. 0079 and 0. 0027 ,respectively. The results show that this spli-
cing model and algorithm are accurate and feasible, and it can provide another quantitive measurement
for testing aspheric surfaces besides null compensation, especially for large aperture asphere.

Key words: annular subaperture stitching; aspheric surface testing; interferometry; Zernike polynomi-

al fitting; computer simulation
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Fig.1 Schematic of setup with annular subaperture
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3-D phase map of subaperture 2

Fig. 6

3-D phase map of full aperture in simulation

Fig. 3

\ v
| it Sttt ity el {
4 v i)

Y/ om

Fig. 7 3-D phase map of full aperture after stitching

3-D phase map of fiducial subaperture

Fig. 4

3-D phase map of subaperture 1

Fig. 5

Zernike

5

S

M

R
PV = Anglx — AWmin

PV

AW

0.007 879 0 A ,

(13

0.002 744 2 A

2

1

]

i *AW;>2

1 N
~N Z, (AW,

[

RMS =

[5-6]

» (14)



s 531

1]

(2]

(3]

(4]

(5]

[6]

. . ., .FSGJ-1 1] »1997,5(2) . 70-76.
ZHANG X J,ZHANG Y F,YU J CH,et al. FSGJ 1 aspheres automatic fabrication and on-line testing system[ ] ].
Optics and Precision Engineering +1997.,5(2) :70-76. (in Chinese)

HOU X,WU F. Annular subaperture interferometric testing technique for large aspheric surfaces[J]. SPIE,2005,
5638:992-997.

MAURO M, LUCA P, ALESSANDRO M. Testing aspheric surfaces using mulitiple annular interferograms|[ ] ].
Opt. Eng. +1993.32(5) ;1073-1079.

.. Zernike 1] 21999,7(5):119-128.

YAN J ZH,LEI F. Algorithms for wavefront fitting using Zernike polynomial[J]. Optics and Precision Engineer-
ing . 1999.,7(5):119-128. (in Chinese)

JON F,PAUL D,PAUL E M,er al. An automated subaperture stitching interferometer workstation for spherical
and aspherical surfaces[J]. SPIE,2003,5188:296-307.

PAUL E M, JON F, GREG F,et al. High precision metrology of domes and aspheric optics[J]. SPIE,2005,5786:
113-121.

(1980—), s

» Email ;jimwxk(@ sohu. com



