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Development of Very Transparent High-Definition CGH
for Holographic AR Effects
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ABSTRACT

High-definition computer-generated holograms (CGH) having high transparency are developed for a novel technique
of visual effect, where the CGH is placed in front of physical objects and viewers look at the object through the CGH.
The CGH is just a transparent sheet unless it is illuminated. However, when the CGH is lit up, holographic 3D images
are emerged around the physical object and give some visual effects such as haloes, fogs, and SFX used in movies. We
call the visual effects holographic AR effects. Two key techniques necessary to realizing the holographic AR effect are

presented in this paper: fabrication of highly transparent CGH and occlusion processing between real objects and
holographic images. A prototype display is fabricated to demonstrate the holographic AR effect.
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Fig.1 The concept of the holographic AR effects.
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Fig.2 The principle of the contact-copy.
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Fig.3 Comparison of transparency between an amplitude CGH and CGVH. (a) A photograph of original
printed letters, and photographs of the same letters, but taken through (b) the original amplitude CGH

and (¢) the transferred CGVH.
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Table 1  Parameters used for the contact-copy.
Intensity [mW/cm?] 4.08
Exposure time [sec] 10.0
Exposure [mJ/cm?] 40.8
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Fig.4 Occlusion processing between a physical
object and reconstructed 3D images.
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Table 2 Parameters of the FPHD-CGH.
Design wavelength [nm] 640
Number of pixels 65,536 x 65,536
Pixel pitches [um] 0.8 x0.8
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Fig.5 A prototype of the holographic AR effects display. (a) Setup and (b) arrangement.
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Fig.6 Photographs of the fabricated holographic AR effects display.



