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Fast Visual Acuity Simulation Using Wavefront Tracing from the Retina
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This paper proposes a method for modeling the human eye as an optical system and displaying
image at the fovea of the retina taking visual acuity into account. Our previous research shows that
image of a point light source projected onto the retina forms an ellipse and can be computed with
wavefront tracing. The previous method traced a wave from each point in the world space. We
employed reverse wavefront tracing from the fovea of the retina to each world space point,
acquiring the defocus information faster and more robustly than the previous methods. We also
propose methods for high resolution rendering considering the field of views and the eyeball
rotations of both eyes. Based on these methods we developed an image generator as a visual acuity

simulator and obtained results useful for eyeglass lens design evaluation.
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