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Abstract Background: Human eye is a complex and delicate imaging system, whose intrinsic optical aberrations
limit the ultimate spatial resolution, making it worse than the diffraction limit of an aberration-free aperture in
equal-size. Especially the asymmetry and irregularity presence in various components of eyeball would prevent the
precise eye-surgery from achieving superb imaging quality. The conventional eye surgery could well correct the
low-order optical aberrations dominant by “defocus”, however make no rectification for the high-order aberrations.
Meanwhile it would modify the original corneal a-sphericity to introduce significant “spherical aberration” to the
eye-ball, which causes the severe reduction of vision acuity, especially at the dark environment. Purpose: In order to
rectify the post-surgery visual quality reduction due to dimer environment, as well as the side-effects e.g. halo,
dizziness, we proposed a personalized eye-modelling and surgery scheme, and compared the post-surgery outcomes
to the conventional ones. Methods: We established a personalized eye model at the regular myopia of (—2D or —5D),
and compared the post-surgery imaging quality of the conventional or customized corneal ablation schemes

implementing three typical techniques in optometry: the ray-tracing spot diagrams at fovea, the modulation transfer
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function of the spot diagrams, and the wave-front aberration distributions of the eye-ball. Results: We find out that

the traditional refractive surgery has many limitations, it can’t correct the intraocular astigmatism and the high order

aberrations either, while the customized eye surgery is able to reduce the various orders of the optical aberrations in

general nicely to achieve the much better imaging quality. Conclusion: The techniques we use for assessing the

imaging quality and spatial resolution at retina are objective, which clearly demonstrate the personalized

eye-modelling and the ablation surgery schemes based on that achieved remarkable advantages to approach the retina

resolution.

Key words Human eye, Personalized eye-modelling, Corneal surgery, High-order aberration
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Fig.1 Schematic diagram for emmetropic and myopic eye
models, and the principle of refractive surgery.
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Table 1 Parameters of emmetropic (0D) and myopic eye models (—2D and —5D).
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Fig.5 Simulated wave-front aberration distribution maps of —2D and —5D before and after the laser surgery.
(a) —2D model before surgery, (b) —2D model spherical correction, (¢) —2D model optimized-Q correction, (d) —2D model wavefront
guided, (e) —5D model before surgery, (f) —5D model spherical correction, (g) —5D model optimized-Q correction, (h) —5D model
wavefront guided
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