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Large-view-volume Multi-view Ball-lens Display using Optical Module
Array
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Abstract

A multi-view display is regarded as the most practical technology to provide a three-dimensional effect to a viewer because it
can provide an appropriate viewpoint according to the observer's position. But, most multi-view displays with flat shapes have a
disadvantage in that a viewer watches 3D images only within a limited front viewing angle. In this paper, we proposed a spherical
display using a ball lens with spherical symmetry that provides perfect parallax by extending the viewing zone to 360 degrees. In
the proposed system, each projection lens is designed to be packaged into a small modular array, and the module array is arranged
in a spherical shape around a ball lens to provide vertical and horizontal parallax. Through the applied optical module, the image
is formed in the center of the ball lens, and 3D contents are clearly imaged with the size of about 0.65 times the diameter of the
ball lens when the viewer watches them within the viewing window. Therefore, the feasibility of a 360-degree full parallax display
that overcomes the spherical aberration of a ball lens and provides a wide field of view is confirmed experimentally.

Keyword : Multi-view display, Full-parallax display, Geometric aberration, Optical design
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