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Three-Dimensional Images and Flat-Panel Type Three-Dimensional Display

Yasuhiro TAKAKI

The present paper reviews the recent developments of three-dimensional displays, especially
employing flat-panel two-dimensional displays. At first the classification of display principles and
that of system implementation are shown. Then the recently developed display principle called
spatial imaging is explained, that controls ray directions in order to reconstruct rays from
three-dimensional objects. Two recently developed implementation techniques using flat-panel
displays are also explained, one is the step-barrier technique and the other is the slanted lenticular
technique. They enable to increase the number of horizontal ray directions. The high-density
directional display technique can be implemented by increasing the number of ray directions more
than 50-200 and by decreasing the ray angle pitch less than 0.1-0.4°. The technique enables to
overcome two problems of conventional three-dimensional displays; the accommodation-vergence
conflict and the lack of motion parallax. The technique also enables to reconstruct the appear-
ances of objects, such as glare, transparency, softness, and etc., because the appearances are
results of reflection, refraction, and diffusion of rays on and near surfaces of objects.
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