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High-precision measurement method of laser differential confocal
length based on eccentricity suppression

Du Zhuo,Wang Wei, Wang Yun, Cui Jian,Zhao Weiqian

(MIIT Key Laboratory of Complex-Field Intelligent Exploration, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Considering that the eccentricity error in the process of measuring the focal length of spherical lens results in the uncoincident
measured optical axis relative to the actual axis of lens, a high-precision measurement method of laser differential confocal length based
on eccentric suppression is proposed, where the size and direction of the lens’ center deviation are measured by rotating the table to
realize the error acquisition of measured lens. By analyzing the error value and direction driving attitude adjustment motor, the influence
of eccentricity error on the accuracy of focal length measurement is eliminated during the measurement process. By constructing the
system and optimizing the system parameters, the high-precision measurement of laser differential confocal length is realized. Finally,
the high-precision measurement of focal length based on eccentricity suppression is realized, which solves the problem that the
measurement results are affected by the uncoincident measured optical axis relative to the actual axis of the lens during focal length
measurement. Based on this system, the focal length measurement experiment results show that the relative repeatability measurement
accuracy (RMS) can reach 0. 000 503% when the focal length is measured with a 100 mm lens. This method significantly improves the
accuracy of focal length measurement and repeated measurement accuracy, which provides an effective way for precision measurement of
focal length. At the same time, this method can be utilized for the processing and assembly of the lens group to improve the imaging
quality and measurement accuracy of the lens group.
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Fig. 1 Measurement parameters of focal length
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Fig. 7 High-precision measurement system of
laser differential confocal length based on

eccentric suppression
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Fig. 9  Comparison of repeatedly measured confocal length
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