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Animation of Full-Parallax High-Definition CGH
by Mapping of Structured Illumination
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ABSTRACT

A technique is proposed to vary the reconstructed image in full-parallax large-scale computer holography, where
animation is very difficult because of the gigantic pixel number of the fringe pattern. In this technique, illumination light
that has a periodic pattern is projected onto the printed fringe of the computer-generated hologram (CGH), in which
multiple fringes of the reconstructed frames are spatially integrated into the single fringe pattern. The change of
reconstructed image is realized by change of the structured light, illuminating the corresponding fringe area. Animated
reconstruction of a full-parallax high-definition CGH is demonstrated to verify the proposed technique.
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Fig. 1 The principle of animated high-definition
CGHs by mapping of structured illumination
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Fig. 2 The pattern of a structured illumination.
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Fig. 3 The 3D scene of the test FPHD-CGH.
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Fig. 4 Integration of fringe pattern of four frames.
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Fig. 5 Correction and position adjustment of
projection light.
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Table 2 Specification of the projector used for
structured illumination.

Smart Beam Laser
1280 x 720
Laser-driven LCOS

Product name
Display resolution
Projection method

Light source Laser diode

Projection distance [m] 0.6-3
Screen size [in] 20 —200
Brightness [Im] 100

Table 1 Parameters of the test CGH.
No. of pixels (WxH) 131,072 x 131,072

Pixel pitches [um] 0.8x0.8
Size (WxH) [cm] 10.4 x 10.4
Design wavelength [nm] 630
Center of spherical reference

field (x, y, z) [mm] (0, ~100, 600)
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Fig. 6 Setup for optical reconstruction.
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Fig. 7 Photographs of structured illumination.
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Fig. 8 Photographs of optical reconstruction of the animated FPHD-CGH.



