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Improvement of image quality by contact copy of color CGHs

using RGB color filters
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ABSTRACT

High-definition computer-generated holograms (CGH) using RGB color filters make it possible to reconstruct full-
color 3D images. However, the image quality is still low because of wideband spectral property of the color filter. In
addition, there is no effective method for mass-production of the full-color CGHs. In this paper, a technique to improve
the image quality is proposed using contact copy of the original color CGH to a volume hologram made of photopolymer.
Optical reconstruction of the transferred CGH is demonstrated to verify the validity of the proposed technique.
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Fig. 1 Principle of full-color reconstruction of high-
definition CGHs using RGB color filters [3].
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Fig. 2 Effective illumination spectrum in full-

color CGHs using RGB filters.
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Fig. 3 Spectral reflectance of volume hologram

recorded on photopolymer Bayfol®HX.
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Fig. 4 Recording of volume hologram using two-
beam interferometry.
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Fig. 5 Structure of the original CGH.
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Fig. 6 Contact copy of the original CGH.
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Fig. 7 Problem caused by oblique incidence.
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Fig. 8 Experimental setup for transferring the

original CGH.
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Fig. 9 3D scene of the original CGH.

Table 1 Parameters of the original CGH.

Number of pixels 65,536 x 65,536

Pixel pitch [um] 0.8x0.8
Size [mm] 52 x 52
640, 532, 457

Design wavelength [nm] (R,G,B)
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Fig. 10 Optical reconstruction.

Table 2 Parameters used for transfer.

Color R G B

Wavelength [nm] 640 532 457

Intensity [mW/cm?] 045 020 0.25

Exposure [mJ/cm?] 9.0 4.0 5.0
BE
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