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Image Generation for HMD Based on Microlens
Arrays Corresponding to Eye Movement and its

Evaluation™
Wataru Kashima

Abstract

Head mounted displays (HMDs) have received a lot of attention in recent
years. They promise novel experiences in entertainment, remote collaboration,
telepresence, and trainingJto name a few. Current systems use a thick focusing
lens to allow users to focus onto the display. This results in heavy weight
and thick form. Displays based on microlens technology can circumvent these
drawbacks and create thin, light HMDs with a wide field of view. Content
shown on such a display can be seen correctly as long as the eye remains within
a predefined area, the eyebox. As this area is relatively small, the eye is likely
to leave the eyebox when the user looks at wide field of view content. In this
thesis we investigate what effects can be observed in this case.

We propose to adapt the rendering on the display depending on the pose of the
eye, e.g., estimated with an eye-gaze tracking camera. To verify that content
adaptation vastly improves the observed image quality as the eye rotates to
observe the displayed content we have performed three studies: a simulation, a
controlled camera experiment, and a user study. Our results show a significant

improvement of the readability and perceived quality over the static rendering.
Keywords:

HMD, microlens array, light field display, image generation, eye pose estimation

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-MT1551032, March 15, 2017.
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