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Laser differential confocal curvature measurement system with
grating length

Xu Peng,Zhao Weigian, Wang Fangbiao, Xiao Yang,Zhou Taogeng
(Beijing Key Lab for Precision Optoelectronic Measurement Instrument and Technology, School of

Opto-electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract:In order to enhance the environmental anti-interference capability for the radius of
curvature (ROC) measurement and meet the requirements of use on the production spot, a la-
ser differential confocal curvature measurement system with grating was developed, which
used the property, that the zero point of a differential confocal intensity curve corresponds to
the focus of objective, to precisely identify the cat-eye and confocal positions of the tested lens.,
and then used the grating to measure the distance between these two positions, thereby the

high-precision measurement of ROC was achieved. Experimental results show that the system

has an accuracy of better than 5X 10 °. So it can meet the demand of high-precision measure-

ment of ROC.
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Laser differential confocal adius measurement principle
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Fig. 2 Grating calibration
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Table 1 Measurement results
4 R B d d d, —d, [ERigd

1 521.886 095 521. 885 97 —0.000 125 —2.40E—07
2 521.894 598 521.894 82 0. 000 222 4. 25E—07
3 522.106 817 522.106 66 —0.000 157 —3.01E—07
4 522.097 716 522.097 87 0. 000 154 2.95E—07
5 521.956 548 521.956 721 0.000 173 3.31E—07
6 521. 603 297 521.602 954 —0.000 343 —6.58E—07
7 522.325 641 522.325 795 0. 000 154 2.95E—07
8 521.965 421 521.966 194 0. 000 773 1. 48E—06
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Fig. 3 Differential confocal curvature measurement
system
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Table 2 Measurement results

HWOLT WAL AR
1 —25.038 341 —25.038 253
2 —25.038 892 —25.038 776
3 —25.039 905 —25.039 752
4 —25.038 770 —25.038 661
5 —25.040 218 —25.040 133
6 —25.038 846 —25.038 720
7 —25.039 991 —25.039 948
8 —25.039 501 —25.039 433
¥ —25.039 308 —25.039 209
b e 22 0.000 687 0.000 695
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Table 3 Measurement results

WO T AL e

1 —25.038 945 —25.039 786
2 —25. 038 469 —25.038 982
3 —25.040 636 —25.039 606
4 —25.019 785 —25.038 761
5 —25. 040 725 —25.038 204
6 —25.039 973 —25.038 740
7 —25.039 385 —25.037 943
8 —25.038 363 —25.037 027
¥ —25.037 035 —25.038 631
b o 22 0.007 028 0.000 899
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