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Full-Color Digitized Holography and its Optical Reconstruction
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ABSTRACT

One of techniques to create computer-generated hologram (CGH) for real-existing physical object is to record the wave
field emitted from the physical object by employing synthetic aperture digital holography (DH). Then, the captured
object field is optically reconstructed by high-definition CGHs. This technique is called digitized holography, because
the whole process of traditional holography is digitized in this technique. Recently, full-color reconstruction of
high-definition CGHs for virtual objects has been realized by several techniques. However, to reconstruct full-color 3D
images in digitized holography, the object field must be recorded with three wavelengths corresponding to RGB
primary colors. In this paper, the technique of synthetic aperture DH with RGB three wavelengths is reported.
Furthermore, attempt at full-color optical reconstruction of the captured object fields is presented for realizing full-color

digitized holography.
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Table 1 Parameters used for capturing object fields

Wavelengths [nm] 488, 532, 640
Number of samplings used for

creating the full-color CGH 32,768 x 32,768
Sensor pitches [um] 35x35
Number of segments 12 x 16
Distance between reference point 250

source and sensor [mm]
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The experimental setup for capturing large-scaled wave-fields with three wavelengths by using



Fig.2 A photograph of the captured Object.
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Fig.3  Results of recording object fields with three

Wavelengths.
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Fig.4 Spectra of RGB color filters and white light
LED. The intensities are normalize to unity.
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Table 2 Parameters used for creating the full-color CGH

Number of pixels 32,768 x 32,768
Pixel pitches [um] 1.0x 1.0
Size ofa CGH [mm] 32.7 x 327
Wavelength [nm] 488, 532, 640
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Fig.5 3D scene of the full-color high-definition CGH.
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Fig.6 Optical reconstruction of the full-color CGH. Photographs are taken from different viewpoints.



