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Abstract: To address the problems of low measurement accuracy and significant human interference in
lens position adjustment in existing center deviation measurement methods, this paper proposes an auto-
matic measurement method for the center deviation of differential confocal lenses. This method uses differ-
ential confocal focusing technology to precisely locate the cat's eye and confocal points of the measured
lens, based on the fact that the zero point of the differential confocal axial light intensity response curve cor-
responds precisely to the characteristic point of the measured lens. The high-precision air-bearing rotating
shaft drives the rotation of the measured mirror, while the displacement sensor records the position infor-
mation of the measured mirror. In combination with the five-dimensional posture automatic adjustment
mechanism, the high-precision correction of the attitude deviation of the measured mirror was realized , the
eccentricity error was eliminated, and the measurement accuracy was improved. Finally, a laser differen-

tial confocal lens center deviation measurement system was established, which automatically measured the
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lens center deviation with high precision. The experimental results show that the measurement accuracy of

the lens eccentricity can reach 0.41% , while the measurement repeatability is greater than 100 nm. Com-

pared with the existing manual single measurement method, the proposed method has good repeatability,

small random error, and high measurement accuracy. It serves as a new technical approach for the auto-

matic measurement of lens eccentricity with high precision.

Key words: laser measurement; differential confocal; centrality deviation; automatic adjustment; auto-

matic measurement; position deviation
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Tab.1 Experimental results of repeated measurements of

lens central deviation (pm)
OptiCentric- LDCRM
Times  IRS00(MA- o AP e
NU) (MAND) (AUTO)
1 20. 17 19.425 19.002
2 19. 34 19. 208 19. 070
3 19.08 19.193 18.976
4 19.02 19. 157 18.777
5 18.15 19. 167 18. 986
6 19.53 19. 388 18.934
i 19.43 19. 240 18.787
8 19.91 19. 390 18.958
9 19.75 19.336 19. 052
10 19.71 19. 235 18.920
Avg 19.41 19. 274 18.946
Sd 0.54 0. 096 0.093
Accuracy 2.8% 2.1% 0.41%
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