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Design and implementation of laser differential confocal centering
error of the lenses measurement system

Zhang Guangwei, Cui Jian, Qiu Lirong, Wang Yun,Zhao Weiqian

(MIIT Key Laboratory of Complex-field Intelligent Exploration, School of Optics and Photonics, Beijing
Institute of Technology , Beijing 100081, China)

Abstract: To meet the urgent needs of high-precision measurement of centering error at home and abroad, a laser differential confocal
centering error of the lenses measurement system is developed. The system starts from the core fixed focus principle of center-offset non-
contact measurement, and combines the laser differential confocal fixed focus technology to solve the problem of poor resolution of the
legal focus accuracy. On the basis of the error analysis of the optical measurement system, the system is optimized again and the position
precisely corresponds to the cat’s eye and the confocal point of the lens under test, which realizes the high-precision measurement of the
centering error of lenses. Compared with the traditional sharpness legal focus measurement, experiments show that the measurement
accuracy of the system is 0.49% , and the measurement accuracy of the centering error of lens is effectively improved by 6 times. The
system effectively applies the differential confocal fixed focus technology to the centering error of lenses measurement, improves the
fixation ability of the catenary and confocal position of the measured mirror, and realizes the design of a high precision measurement
system, which has a broad application prospect in the field of optical testing and lens processing and assembly.
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Fig. 1 Optical path diagram for focal measurement
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Fig.2 The measurement principle
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Fig. 3 Overall diagram of the measurement system
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