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ABSTRACT

A novel technique is proposed for replacing the whole process of classical holography by its digital counterparts; the
object wave is recorded by digital holography (DH) and reconstructed by computer generated hologram (CGH).
Capturing wave-fields of real-existent objects by DH is not easy especially in high-definition CGHs, because the
resolution and pixel size of current image sensors are not enough for requirements for high-definition CGHs. To
overcome the problem, the technique of phase-shifting lensless synthetic-aperture digital holography is used for
capturing the object field. A hybrid CGH reconstructing real-existent object mixed with CG-modeled virtual objects is

actually demonstrated.
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Fig.1 Schematic geometry of lensless Fourier digital holography.
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Fig.3 The experimental setup for capturing large-scaled wave-fields by
the LFSA-DH. M: mirror, BS: beam splitter, RP: retarder plate.
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Table 1 Parameters for capturing the large-scaled field.

Table 2 Parameters of the “Bear I1”.

Wavelength (1) 532nm
Sensor pitches (& x &) 3.5umx3.5um
Sampling intervals (A, x A)) 1.0pumx1.0um
Total number of samplings (N x N,) 32,768x32,768
Distance of reference point source (dg) 21.5cm
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Fig4 Amplitude images of the captured (a) and
Fourier-transformed field (b).

Number of pixels 65,536x65,536
Pixel pitches 1.0umx1.0um
Viewing angle 37°x37°
Height of real objects statue 30mm
Height of 3D objects statue 10mm
Dimension of wallpaper (W X H) 65mm X 65mm
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Fig.5 The mixed 3D scene of “Bear II” including the field of the
real-existent object and the CG-modeled virtual object
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Fig.6 Silhouette masking of the background field
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Fig.7 (a) The amplitude image obtained from a small part of the captured
field. (b) The silhouette mask produced from the amplitude image.

Fig.8 Photographs of optical reconstruction of the “Bear II”” created for the mixed 3D scene including real-existent and virtual objects.
Photographs (a) — (e) are taken from different view points.
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