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Coded Aperture Optimization for Mitigating Aberration
in Large-format Fresnel Lens
towards Shadowless Projection Mapping

Hiroki Kusuyama?®, Tomoya Nakamura®, and Daisuke Iwai®

#The University of Osaka, 1-3, Machikaneyama, Toyonaka, Japan

ABSTRACT

Projection mapping (PM), a spatial augmented reality technique, allows multiple users to experience augmenta-
tion without wearing devices. However, when the users’ bodies occlude projection lights, the projected imagery
becomes completely invisible due to cast shadows. One approach to shadowless PM is to use a large-aperture
(LA) projector that focuses projection light across a wide viewing angle with a large-format Fresnel lens. How-
ever, LA projectors often suffer from significant blur in projected images due to lens aberrations, stray light,
and veiling glare. In this study, we address the projection blur by sequentially optimizing the coded aperture
and the pre-sharpening process of the projection images. We designate a method for simulating the point spread
function of the LA projector using differentiable ray tracing, optimizing both the coded mask pattern and the
projection image. Finally, we validate the effectiveness of these techniques through simulation experiments.
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