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Capture of High-Definition Wave Field for Full-Color Digitized
Holography and Free Viewpoint Images
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ABSTRACT

Synthetic aperture digital holography (DH) makes it possible to acquire object wave in a large area and high-density.
The captured field can be reconstructed as 2D free-viewpoint images or 3D holographic images by using high-definition
computer-generated hologram (CGH). We call the latter technique digitized holography, because the whole process of
traditional holography is digitized. However, conventional synthetic aperture DH cannot reconstruct any full-color
image, because the object field is recorded only with single wavelength. In this paper, synthetic aperture DH with RGB
three wavelengths for RGB colors is reported for full-color 2D/3D reconstruction of the captured field. Numerical

reconstruction is demonstrated to verify the technique.
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Table 1 Parameters used for capturing object fields

Wavelengths [nm] 488, 532, 633
Number of samplings used for

numerical calculation 32,768 x 32,768
Sensor pitches [pm] 3.5x3.5
Number of segments 12 x 16
Distance between reference point 250

source and sensor [mm]
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Fig.1  The experimental setup for capturing large-scaled wave-fields with three wavelengths by using

lensless-Fourier synthetic aperture DH.
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Fig.2 Flow-chart of procedure for recording object
field with three wavelengths.
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Fig.3 Captured 3D scene
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Fig.4  Results of recording object fields with three
wavelengths.
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Table 2 Parameters used for numerical image formation

Diameter of pupil [mm] 4
Distance between lens and screen [mm] 24
Number of pixels of reconstructed image 4096 x 4096
Pixel pitches of reconstructed image [um] 10x1.0
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Left Center Right
Fig.5 Full-color numerical reconstructions of the captured object field. The viewpoint moves left and right.



