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High precision corneal curvature radius measurement system

LI Hua-jian, XIAO Zuo-jiang’, LIU Ying, ZHAO Yuan-yuan, WANG Rui-zhi, HE Xiao-ying
(College of Optical and Electrical Engineering, Changchun University of
Science and Technology, Changchun 130022, China)
* Corresponding author, E-mail: xiao2706@]163.com

Abstract: To achieve accurate alignment of the imaging keratometer along the optical axis and improve the
measurement accuracy of corneal curvature, we design a high precision imaging corneal curvature measure-
ment system. The imaging light source, imaging optical system and interferometry system of the measure-
ment system are studied. A light source is formed using uniform irradiation of the target ring with an LED ar-
ray; The imaging objective lens adopts a double telephoto lens to enlarge the depth of its field, which is con-
ducive to the measurement of alignment. Meanwhile, the magnification of the imaging objective lens are not
affected by the depth of field. By using low coherent interferometry, the distance between the corneal vertex
and the measured light source is accurately measured using a grating ruler to monitor the position of the scan-
ning mirror. In this paper, the stability of the imaging objective magnification and the error of the corneal
curvature measurement of the system are analyzed, and an experimental prototype is made based on the the-

ory. The designed prototype is used to test the standard corneal simulators and the measurement accuracy of
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the system is up to £0.02 mm, which basically meets the requirements of corneal curvature measurement.

Key words: high-precision measurement; dual telephoto lens; low coherent interference; corneal curvature

measurement
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Fig. 1 Measurement principle of corneal curvature radius
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Tab.1 The b and 38 values corresponding to different

depthes of field
FR/mm b/mm B/mm
-3 67 —0.464
-2 68 —0.459
-1 69 —0.456
0 70 —-0.450
1 71 —0.446
2 72 —0.441
3 73 —0.437
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Fig. 2 Error analysis chart
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Fig.3 Schematic diagram of measurement system for high

precision corneal curvature radius
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Fig. 6 Composition diagram of target ring device
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Tab.2 Double telecentric lens parameters

ZH HfE
YBE/mm 100
AT SR/ mm 4.68
JE R /mm 5.47
HORH —0.45

R3 TE4IBEEAZE
Tab.3 Magnifications corresponding to different ob-

ject distances

Y/ mm TR
97 —0.450 19
98 —0.450 15
99 —0.450 12
100 —0.450 00
101 —0.449 92
102 —0.449 86
103 —0.449 82
104 —0.449 78
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PR W /mm 1R2%/mm PRI 52 fE/mm 1R 2%/mm
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Fmin 6.641 -0.015 Tmin 7.975 —0.013
Tmax 6.673 +0.017 T'max 9.466 +0.008
6.656 9.458
T'min 6.637 -0.019 T'min 9.443 -0.015
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