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Dynamic Aberration Measuring Instrument Inducing Human
Eye Accommodation
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Abstract: The dynamic aberration of human eye accommodation in near vision is researched. The Hartmann-Shack
wave-front sensor-based human eye dynamic aberration measuring instrument that can induce human eye diopter
accommodation was established. The vision information of human eye in accommodation is obtained by moving target
in front of eye to induce diopter accommodation and then recording the aberration with Hartmann-Shack wave-front
sensor. The principle and the method of measuring aberrations of human eye and inducing accommodation are given.
Compared with interferometer measuring the same aberration plate, the aberrometer has a measurement root mean
square (RMS) of 1/50, and repeatability of RMS of 1/500, indicating a good precision and repeatability. Nineteen
eyes of 10 volunteers are measured. Besides the largest inducing accommodation amplitude of 8. 6D, 84% people

have induced accommodation with amplitudes between 3D~ 8D.
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Fig. 2 Setup of dynamic aberrometer inducing accommadation of the human eye
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Table 1 Major technical parameters

Pupil diameter 2. 9~@8, 0 mm

Wavelength 0.83 pm
Multi-capture frequency 25 Hz
Diopter range +10.00~13. 00D
Lens array 31X31
Laser power <5 pW
Multi-capture time 60 s
Inducing amplitude 0~13.0D
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Fig. 4 Interfaces of EyeWFT1. 0. (a) Hartmann-Shack dot array image for human eye aberration measurement,

(b) two-dimensional (2-D) and three-dimensional (3-D) display of human eye wave front aberration
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Fig. 5 Human eye aberration without defocus and astigmatism. (a)

two-dimensional and three-dimensional wave surface

display, (b) point spread function, (c¢) encircled energy, (d) modulation transfer function, (e) peak-valley value and

root-mean-square of aberration variety with time, (f) Zernike coefficients of aberration variety with time
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Fig. 6 Measurement result and comparison of aberration plate wave surface measurement result of H-S. (a) by ZYGO [V

interferometer, (b) by Hartmann-Shack sensor, (¢) difference of measured wave surface data by the two instruments
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Table 2 Measured result of artificial eye (unit: A=0. 83 pm)

Number 1 2 3 4 5 6 7 8 9 10 o
PV/A 0.111 0.070 0.076 0.092 0. 080 0.111 0.076 0.075 0.075 0.109 0.017
RMS/x 0.016 0.012 0.011 0.012 0.015 0.013 0.010 0. 015 0. 009 0.015 0. 002
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Table 3 Results of induced accommodation

Accommadation /D Eye |[Accommadation /D  Eye
1~2 2 5~6 3
2~3 0 6~7 6
3~4 1 7~8 2
4~5 4 8~9 1
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