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Abstract: In this paper, we built the optical systems of three age-related human eye models,
including the Navarro, the Atchison and the Zapata-Diaz models using the Zemax software, and
analyzed the changes of image quality at different ages and different accommodation status.
Simulations included retinal image quality evaluations at both 3 mm and 5 mm entrance pupil
diameters (EPDs). Accommodation amplitudes ranging from 0.5 D to 2 D were measured in the
Navarro and Zapata-Diaz models. Image quality worsens with age or EPD in all the age-related eye

models. Besides of the good imaging quality, the Atchison model eye is also consistent with clinical
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results. Navarro model performs better during accommodation. The results of this study can be

valuable for the eye model selection in the field of optometry.

Keywords: age-related human eye model; entrance pupil diameter( EPD); modulation transfer

function; accommodation; ray tracing
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Tab.1 The parameters changes in all models during accommodation
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Fig. 1 Spot diagrams for the three eye models at
different ages and different EPDs
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Tab.3 The change of vitreous thickness after
optimization of each model during accommodation
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Tab. 4 The SR change rate of each model and clinical eye at different ages caused by the increase of age
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