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Table 1. Equations collected from the previous studies for calculation of eye medium parameters as a function of age(a) with mm

unit
Eye Medium's Parameters Trend with age Male
Anterior asphericity**! -0.0036+0.0038x0 -
Cornea Posterior asphericity!* 1.06-0.016xa -
Central thickness!'?! 0.0567-0.00077xc. +0.011~0.005
Anterior radius!"! 12.283-0.0438xa -0.22
Posterior radius!'?! ~7.1857+0.0438xat +0.18
) Anterior asphericity!¥ —5.4(£ 1.6)+0.03(% 0.04)xo -
Crystalline Lens
Posterior asphericity'¥ =5(£2)+0.07(% 0.06)xa -
Central thickness!'¥ 3.1267+0.02351xa. +0.06
Equivalent refractive index"! 1.4506—0.0003 5% -0.0070
Axial length! 22.984+0.0113x0. +0.62
440 nm 1.4155
active i 486 nm 1.4100
650 nm 1.3988
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Fig. 1. Performance analysis of the schematic eye designed for initial presbyopia at the age of 40. (a) cross-sectional diagram, (b)

spot diagram, (c) MTF, (d) Seidel aberration
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Fig. 2. Performance analysis of the schematic eye designed for presbyopia at the age of 50. (a) cross-sectional diagram, (b) spot

diagram, (c) MTF, (d) Seidel aberration
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Fig. 3. Performance analysis of the schematic eye designed for presbyopia at the age of 60. (a) cross-sectional diagram, (b) spot
diagram, (c) MTF, (d) Seidel aberration.

Table 2. Optical parameters for Zemax simulation with mm

Table 3. Eye-optical parameters resulted by Zemax simulation

unit with- mm unit
age Surface Radius Thickness Conic 40 50 60
1 7.72 0.5472 0.1484 Total track 23.82830 23.89770 23.90710
2 6.50 3.12 0.42 Index, 1.415 1.410 1.4015
40 3 infinity 0 0 Abbe's number 40.5 40.8 41.0
1 10311 11271 65 Effective Focal Length| 16.35914 16.46244 16.50738
5 52537 16.034 37 Back Focal Length 0.04470791 | 0.1026494 | 0.1435389
1 7.72 0.5395 0.1864 Entrance Pupil 3 3 3
Diameter
2 6.50 29 0.26 Anglular Magnification| 0.6257048 | 0.6143087 | 0.604104
50 3 infinity 0 0
4 10.093 4.3622 —-6.00
Ai=0] A x|tz oroly1 X 7 =gl 4o| = 742
5 —4.9957 16.0060 36 d%5°] YX|3}A| 1: 3, Ho F7Eggeo 1 o*}*}
1 kU o 10.5¢ 7% o] AJX=9o
1 7.72 0.5318 0.2244 0.1052} 0.097°]2.2., ?a 0.5%5} 9_74-’] co=
AT}, S BSoX e 88%7}F 7HAdt o, £551
2 6.50 2.86 0.10 —
— A= tangential?} sagittaloll A ZF2}F 89.5%2F 90.3%2] 5
60 3 infinity 0 0 o] 7raahaT.
4| o430 | 43 | 530 Fig. 3@ 6041 §ATFe] S48 vhehd jzol
5 -4.3777 15.9780 -3.30 =5 Spot dlagram«] HE ZHE AT 5= 95o], HSf
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Table 4. Comparison of aberrations of the schematic eyes
designed by Zemax as a function of age

40 50 60
Spherical 0.000117 0.000375 0.000438
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Simulations of Finite Schematic Eyes for Presbyopia Using
the Navarro Eye Model
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Purpose: This study was aimed to design new schematic eyes for presbyopia using the Navarro eye model and
clinical data. Methods: We collected clinical data of eye-optical parameters of males in their age of 40, 50, and
60 from previous studies, and designed schematic eyes for presbyopia using the ZEMAX program. Results: The

presbyopic process and features of the designed schematic eyes well accorded with the clinical data of previous

studies. Conclusions: On the basis of the Navarro eye model, a finite schematic eyes for presbyopia were newly

designed corresponding with clinical data.

Key words: Navarro model eye, Presbyopia, ZEMAX, Ray tracing
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