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Development of laser reflection differential confocal
ultra-large radius measurement system

Bu Yilu Li Qi Li Yanhong Qiu Lirong Zhou Taogeng Zhao Weiqian

(Beijing Key Lab for Precision Optoelectronic Measurement Instrument and Technology,

School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To solve the low measurement accuracy and poor resistance to environmental interference in the ultra-large radius measurement
field, a laser reflection differential confocal ultra-large radius measurement system is developed. The system adopts reflective measuring
optical path, and uses the curve of the differential confocal system to precisely locate the cat’s-eye and reflection positions of the tested
device. The displacement information of the tested device is recorded by interferometer, and then combined with the vertex focal length of
the objective lens to calculate the ultra-large radius value. Theoretical analysis and experimental results show that the system has high
focusing accuracy and large measurement range and high anti-environment interference ability, and its relative measurement error is less
than 2x 107, and its measuring repeatability reaches at 1.2x 107 for =15 m ultra-large radius, and the system realizes the high-
precision measurement of ultra-large curvature radius.
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Fig. 1  Ulira-large radius calculation
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Fig.2 The relationship between R and L
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Fig.3 Measurement principle of ultra-large radius
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Fig.4  System framework
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Fig.5 The ulira-large radius measurement system
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Fig.7  Structure of the measurement software
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Fig. 8 The response curve of ultra-large radius
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