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Three-dimensional profile measurement for lens by

full-field interferometry

Liu Jiajian', Dong Bo', Lyu Ziliang' ,Zhang Wei*, Wu Weizeng® , Zhou Yanzhou'
(1. Faculty of Automation, Guangdong University of Technology., Guangzhou 510006, China;
2. Guangzhou Zhongzhi Rongtong Financial Technology Co. , Ltd. ,Guangzhou 510663, China)

Abstract: A method for measuring the three-dimensional (3D) profile of lens by full-field inter-
ferometry was proposed to meet the requirement of high accuracy processing technology. A dis-
tribution feedback (DFB) diode laser of calibrated 3D profile measurement system was used to
perform the wavenumber-scanning interferometric measurement for the lens. The interference
image random sampling Fourier transform (RSFT) and unwrapping algorithm were used to
process interference image acquired by CCD, and finally the 3D lens profile was obtained after
had been calculated. Experimental results indicate that the horizontal and vertical resolution of
the system are both 0. 011 3 mm / pixels, and the root mean square error of measurement in the
depth direction is 2=19. 8 nm. The system is characterized by simple structure, high stability,
no contact with the lens, no damage to the lens surface, and high-precision contour measure-
ment suitable for the lens.
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Fig. 1 Schematics of measurement system
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Fig. 3 Photo of plano-convex lens to be tested
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Fig. 4 Wavenumbers range scanned by diode laser
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Fig. 5 Profile measurement result of plano-convex lens
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Fig. 6 Distribution of pnofile measurement error of

plano-convex lens
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