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Study on Diopter Measurement Technology of Progressive Multi-Focus
Lens Using Phase-Shifting Talbot Interferometer
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Abstract In this paper, we present a method for accurately measuring the diopter of both progressive multi-focus and
large-range single focal lens. Based on Talbot interferometer methods, we investigated the principle of lens diopter
measurement and deduced the formula of optimal diopter measurement. The main parameters of the Talbot interferometer
were designed for the range of — 8 D to 8 D, and include the grating period, grating angle, and grating spacing.
Furthermore, a phase-shifting Talbot interferometer measuring system was constructed and we adopted the calibration
method, which uses the target coordinate and grating coordinate systems. Here we applied a five-step phase-shifting
algorithm to solve the moiré fringe. The multiple experimental results of multiple diopters and progressive multi-focus lens
show that the measurement error is better than 0. 1%.
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Schematic diagram of lens diopter measurement by

Fig. 1

Talbot interferometer
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Fig. 2  Schematic diagram of the included angle between

reference grating and CCD coordinate
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Fig. 4 Moiré fringe values of different diopters collected by the system
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Table 1 Average values of ten measurements with different diopters of single focus lens unit: D
Nominal value
Parameter

—7.50 —5.00 —3.00 —1.00 —7.50 —5.00 —3.00 —1.00
Average value —7.540 —4.985 —2.990 —1.035 —7.540 —4.985 —2.990 —1.035
Root mean square 0. 066 0. 085 0.078 0.049 0. 066 0. 085 0.078 0.049

Maximum error 0.10 0.12 0.12 0.10 0.10 0.12 0.12 0.10
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Fig. 5 Moiré fringe of progressive multi-focus lens
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Fig. 6 Diopter distribution of progressive multi-focal lens.
(a) Overall distribution; (b) evolutionary channel diopter
ditribution

$£59% F138/2022 57 A/HAESRBRFEHR
Y S AE S ' R D R AR G RS E R L BT AN 52

6 08 07 I ¥ E 22 R S B R 1 h AT — U
e S AL, AL 10 0, il T8 9 BLIE X 1230 F
TET 55, B LAASC A S U N 5 400 XA o DI B2, L0
ZERANFE 2R

F 2 R ABA T R G I R R
Table 2 Diopter measurement data in near area of multi-focus lens

unit: D

Number

1 2 3 4 5

Parameter

Average value —1.284 —1.262 —1.283 —1.290 —1.286
Root mean square  0.031  0.039 0.044 0.039 0.051
Maximum error 0. 05 0.07 0.08 0.06 0.08
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