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Acquisition of 3-D Image in Large Visual Field
by Using Phase-Shift Lensless-Fourier Digital Holography
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ABSTRACT

Digital holography is an excellent technique for getting wavefronts of light as digital data. However, the technique has a

problem in acquisition of fields from large objects, because resolution of image sensors is generally not sufficient to

record non—paraxial fields. Therefore, the technology is employed only in the field such as the measurement of surface

deformation or microphotography. In this report a technique based on lensless Fourier transform holography is proposed

to get over the limitation in acquisition of 3-D image of large objects. Maximum spatial frequency of the fringe pattern on

an image sensor is theoretically analyzed to obtain the aliasing—free area. Recording objects up to Scm x Scm in

dimension, placed within the aliasing—free area, is presented and its numerical reconstruction is demonstrated.
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Fig.1 Definition of visual field and viewing zone.
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Fig.2 Aliasing-free area in the object space.
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Fig.3 Visual field and angle of viewing zone as a function
of the size of image sensors.
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Table.1 Parameters used for recording holograms.
Wavelength [nm] 532
Ratio of object to reference intensity 1:1
Distance between object and sensor [cm] 62

Shutter speed [s] 1/640
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Fig.5 Numerical reconstruction of a small object (a)
and large object (b) in Fresnel holograms.
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Fig.7 Numerical reconstruction of lensless Fourier holograms
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Fig.8 Numerical reconstruction of the Fresnel hologram for
a large object.
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Fig.9 A 3-D object (a) and its numerical
reconstruction (b), (c).
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Fig.10 Theoretical model for estimating the maximum fringe
frequency in lensless Fourier holograms.
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