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Abstract

human-eye aberration; however, these methods cannot effectively correct the dynamic changes in human-eye aberration.

The commonly used correction methods of ametropia are all focused on correcting a certain static value of

To solve this problem, a dynamic compensation system is developed to correct the eye’s defocusing of humans based on
image processing. The system consists of a dynamic measurement system for pupil size composed of an infrared camera
and an image processing program, and a dynamic correction system for refractive power composed of a transmission
deformable mirror and a control program as the core. The system prototype is built on the optical experimental platform,
where the corresponding experiments are performed. The results show that the system can assess the accurate
measurement of the pupil size and ensure an accurate, fast, and smooth correction of the corresponding defocus aberration
under different light intensities, thereby preliminarily confirming the feasibility and effectiveness of the proposed method
and system.

Key words human eye aberration; dynamic correction; image processing; transmissive deformable lens
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Table 1 Actual and measured values of a dime with different angles

Bevel angle 0° 15° 30° 45° 60° 75°
Actual value /mm 19
Measured value /mm 19. 002 18.994 18.996 18. 995 19. 007 18.991
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Table 2 Measured pupil diameters by commercial infrared pupil meter and the proposed method

Measurement method

Pupil diameter /mm

Infrared pupil meter 3.2 3.4 3.7 3.9
3.900

Proposed method 3.199 3.401 3.701

4.2 4.5 4.7 4.9 5.2 5.4
4.202 4.499 4.702 4.898 5. 201 5.399
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Table 3 Nominal value of the deformable lens and the measured value of the lensometer

Device Refractive power /D
Deformable lens —10 —38 —6 —4 —2 0 2 4 6 8 10
Lensometer —9.97 —8.02 —6.01 —4.01 —2.00 0. 00 2.00 4.01 5.98 8.03 10. 04
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Table 4 Visual acuity chart readings of dynamic compensation system for human eye defocus before and after adjustment under

different light intensities

Visual acuity chart reading

Condition - - -
Ametropic eye A Ametropic eye B Ametropic eye C
Before correction 4.4 4.5 4.6 4.1 4.2 4.3 4.0 4.1 4.2
After correction 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Corresponding pupil diameter /mm 5. 341 3.542 2.278 5.041 2. 760 2.124 5.521 3.353 2.106
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