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ABSTRACT

Optical reconstruction of the high-definition computer-generated hologram (HD-CGH) created by computer
holography is being comparable with that by conventional optical holography. However, HD-CGHs require
monochromatic illumination for reconstruction, and the optical reconstruction is a monochromatic image. In this
research, a new technique is proposed for full-color reconstruction of HD-CGHSs with reduced chromatic aberration. In
this technique, three illumination lights are produced by using a white LED and three conventional color filters for RGB
color. Thus, each illumination light is not monochromatic but has broad spectrum. Full-color 3D images are produced
by overlapping optical reconstructions of three HD-CGHs illuminated by the produced RGB lights. In this case, the
color aberration varies dependently on the wavelength adopted for computation of the HD-CGHs. Three methods for
determining the wavelength are examined by a technique of full-color simulated reconstruction. As a result, it was
verified that one of them is useful for reducing chromatic aberration. An actual HD-CGH created by the proposed

technique is demonstrated to confirm the validity.
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Fig.1 Experimental setup for full-color reconstruction
of HD-CGHs
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Fig.2 Spectra of the white LED and RGB color filters
used for full-color reconstruction.
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Fig.3 Estimated spectra of RGB illumination light for
each HD-CGH
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Fig.4 The procedure for simulated reconstruction
of full-color CGHs
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Table 1 Parameters used for creating the test CGH.

Number of pixels 65,536x65,536
Pixel pitches 0.8umx0.8um
Sizes of CGH 52.4x52.4mm?
Center of spherical reference field (0,0,-400)mm
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Table 2 The wavelength used for computing CGHs
Wavelength [nm]

Red Green Blue
Method (1) 637 538 457
Method (2) 620 545 455
Method (3) 600 565 450
Method (4) 632. 532 488

Reference 100

light

Units: mm

Fig.5 3D scene of the test CGH
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Fig.6 Simulated reconstruction Fig.7 Optical reconstruction of
the test CGH
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Table 3 Parameters used for creating Rubik’s Cube.

Number of pixels 65,536x%65,536
Pixel pitches 1.0pmx1.0pm
Sizes of CGH 65.5x65.5mm?

Reference light position (0, =30, —400)mm

100 X

Units : mm
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Fig.8 3D scene of the full-color HD-CGH
name “Rubik’s Cube”
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Fig.9 Simulated reconstruction
of Rubik’s Cube



