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Application of polarization imaging in measurement of optical curvature radius

LIU Zhiying, XIAO Shengzhe, QIN Tianxiang
(Key Laboratory of Optoelectric Measurement and Optical Information Transmission Technology,
Ministry of Education, School of Opto-Electronic Engineering, Changchun University
of Science and Technology, Changchun 130022, China)

Abstract: In order to ensure the quality of whole optical system, it is important to measure and check the
optical curvature radius accurately. The method of mechanical spherometer and the method of optical
projection were combined, and the photoelectric image method was used to measure the vector height, then the
radius could be calculated indirectly. The influence caused by edge error of measured element on the accuracy
of the vector height and curvature radius was analyzed. Polarization imaging and general imaging were used to
measure the height and compare the results, and it is found that polarization images can have better edge
details, the accuracy of the vector height was effectively improved, and the error of the optical curvature radius
was reduced by more than 0.5%. The results show that the method of polarization imaging has important
application value in measuring the optical curvature radius.
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Fig. 1 Method of mechanical spherometer
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Fig. 3 Method of optical projection
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Fig. 4 Structure for positioning the optical components
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Fig. 5 Structure before positioning the optical components
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Fig. 6 Schematic diagram of marginal error
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Table 2 Measurement results of general imaging for optical parts 1

WHIR L' SIA> S/mm R/mm F-E{E/mm SR EARER 2
1 658 147 6.702 1 20.136 8
2 643 144 6.718 5 20.104 1
eI 3 716 160 6.703 9 20.1332 20.100 9 0.014 58
4 936 210 6.730 8 20.079 6
5 1143 257 6.745 4 20.050 7
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Table3 Measurement results of general imaging for optical parts 2
HEUIR L' S/ S/mm R/mm T {EH/mm AR ER 2
1 1080 182 5.0556 24.780 4
2 1368 230 5.0439 24.826 1
e A2 3 918 154 5.0327 24.8702 24.829 3 0.0133
4 1036 174 5.0386 24.846 9
5 1231 207 5.044 7 24.8230
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Table 4 Measurement results of polarization imaging for optical parts 1

EIR L'~ S S/mm R/mm S {E/mm AR AR
896 202 6.763 4 20.0153
2 968 219 6.787 2 19.968 9
WerpEAE L 3 933 211 6.784 6 20.022 0 20.000 2 0.010 57
4 861 194 6.760 0 20.020 8
5 852 192 6.760 6 19.974 0
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Table 5 Measurement results of polarization imaging for optical parts 2

UK L' S S/mm R/mm FHE/mm SEEE bR AE R 2
1 836 142 5.0957 24.6253
2 897 152 5.083 6 24.671 8
YeF B2 3 986 167 5.0811 24.681 4 24.658 0.009 94
4 962 163 5.083 1 24.673 7
5 919 156 50925 24.637 6
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