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Compact transient interferometric measurement system used for online testing

Fu Xiangyu', Wang Daodang', Wu Zhendong"*, Kong Ming', Xu Xinke'

(1.College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China; 2.Guangxi
Key Laboratory of Optoelectronic Information Processing, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract : Aiming at the online testing needs of optical elements with various optical aperture sizes during processing stage, a compact
transient interferometric measurement system used for online testing is proposed. A polarization camera is applied to realize the transient
phase-shifting interferometric measurement of wavefront and reduce the effect of environmental disturbance. Combining the subaperture
stitching technique based on configuration optimization algorithm, the accuracy requirement for the motion scanning platform is lowered
and the full-aperture surface testing of large aperture optical elements can be achieved. To verify the feasibility of the proposed system,
the online testing and subaperture stitching measurement of the centering tool of diamond turning machine and a large aperture spherical
mirror were carried out, respectively. The results show that compared with the detection results of ZYGO interferometer, the absolute
deviations of the corresponding root mean square values for the two cases are 0. 003 and 0. 007 wm, respectively. The system features
compact layout and insensitivity to external environmental disturbance. The proposed system can nicely meet the application requirements
of online installation and testing in complex environmental condition, and has wide application in online adjustment of centering tool of
diamond turning machine and online testing of the optical components with various aperture diameters.

Keywords : compact interferometer; online testing; polarization camera; subaperture stitching
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Fig.1 The layout of the compact transient interferometric

testing system
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Fig.2 Schematic diagram of subaperture overlapping relationship
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Fig.4 Surface measurement results for centering tool
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Fig.5 The measurement error introduced by the field of view

error of polarization camera
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Fig.8 Global subaperture distribution and stitching results
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