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Development and Evaluation of LuminantCube:
Omnidirectional and Auto-stereoscopic 3D Display

Ryuta Endo™!, Yoshiki Ohashi*!, Takuya Fujii*2, Hirotake Ishii*! and Hiroshi Shimoda*!

Abstract —In this research, a new 3D display named “LuminatCube” which provides omnidirectional and

auto-stereoscopic views was developed. This display is composed of a glass cube and

laser projectors.

LuminantCube was realized by diffusion of lights projected from the projectors, caused within a volumetrically
arranged micro voids processed numerously and randomly inside the cube. Calibration algorithm and
middleware were developed. The calibration algorithm makes correspondence table between pixels of the
projector and luminous voids. The middleware converts STL files to data for LuminantCube. Subjective
experiments were conducted to evaluate the display performance. Results show that the 3D solid shape such as
sphere and cuboid can be recognized by 65 % of subjects at the size of 35 [mm] in width. Results also show that
the depth can be perceived by binocular parallax with an accuracy of 2 [mm] by 85 [%] of subjects.
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Fig. 2 Schematic view of LuminantCube.
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Fig. 3 Hardware composition for calibration.
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Fig. 6 Requirements of LuminantCube.
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Fig. 15 Number of answers at each distance with the right

sphere being larger and smaller.
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