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Acquisition and Numerical reconstruction of

3D images with wide viewing zone using synthetic-aperture
digital holography
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ABSTRACT

Only small and far objects can be recorded by conventional digital holography, because the maximum spatial frequency of
the fringe pattern captured by the image sensor is considerably lower than that of classical film-holography. Therefore, if the
area of the image sensor is small, it is practically impossible to change the visual point in numerical reconstruction. In this
report, we present a new technique to record object fields by applying the synthetic aperture technique to phase-shifting
lensless-Fourier digital holography we report last year. The technique makes it possible to capture object fields in a wide
angle and therefore to obtain numerical reconstruction from different viewing angles. Furthermore, we demonstrate

numerical reconstruction of clear images in a tilted plane by using rotational transformation of light fields.
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Image sensor

Fig. 1 Definition of viewing zone.
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Fig. 2 Experimental setup.

B DT Wiz L. ZORE, AT7—Y
oBEEE YA XLV /ST HET
EERICER D 2R, EEREREE
BHLTWD . BARRICIE x fil, y#Ehism e i
BENERE 8 mm TH BT L, AFF25 KD
i A T o7z, O, [Fl—{7#E T Piezo 1T
KONy 7 NREE X 4 O THEEEE
R L, MY T MEICKY BV ERTOHIA
SDEHRIRIE A 2 RD TN D,

3. /ROT S LOHIESRANIE

FPNMAHY T MEICZ VRO Ao 21
FAREE G OB ZHE L CE— I ([E %
KD, Zov—IEX, BEBROERY O
EICXIG L TWD T8, EREEICHE G770
Efg A ERAEDE TN ZETFRig3D ko722 E

et s
1330[pixel]

<&————— lIx10]26T18

<— 8192]pixel]] —m—>
Fig.3 Composition of multiple complex images.
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Fig. 4 Procedure for numerical reconstruction
from different points of view.

Fig.5 Definition of size and position of pupil.
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Fig. 6 Numerical reconstructions from different
angles. Units: mm.
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Fig. 7 Planar objects on tilted plane.
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Fig. 8 Numerical

reconstruction of planar
objects on tilted plane.
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Fig.9 Numerical reconstruction in color.
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