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Resizing captured objects in digitized holography
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ABSTRACT

Digitized holography is a modern technique in holography and makes it possible to digitally edit the 3D scene after
recording object fields as well as digitally archive and transmit the hologram. However, the digital editing of the 3D
scene in digitized holography has some restrictions. The captured object fields, for example, cannot be resized unlike
conventional digital images, because the fields include phase information. To get over this restriction, we tried to
digitally resize the image of the real objects in digitized holography by employing numerical image formation of the
captured field. A high-definition CGH, whose 3D scene is composed of the resized objects, is demonstrated for

verifying the proposed technique.
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Fig. 1. The experimental setup for capturing large-scaled
wave-fields by lensless-Fourier synthetic aperture

DH.
Ad Ad

Ax=—2PR Ay=_R 1
N & y N 6 &)
x“x yCy

L%, 22T, MIERETHY, drIIBHALTE-
A A= YRR N, N ZZERLZEI X,y JFH
DY TV TR, ox, Yyl E YT THD.
Fig. 1 [CARMFFEIC W - Red e R & m 3. vz
A A =% VORI 3000 x 2200 pixel, &
Py FIE35x35um THDH. £/, M3EE Y
FTICEO AT, (Y7 MEEITH) ZEICE-T
BB O OIS L T 5.
AWFFETIL, AR FEIC X0 #EBE3EIZAY 11.4 cm
DEFIRIE A 2 7idk Lz, ARBFZECeiinskic A
W RTG A —F A TablelICE L 5. £7-, BEL
T EFIRIEE 4 % Fig.2@l L, e 77— =4
L TR D MR O IRIE S 2 (D) 12~ T
3. HELAFEBREAWEHEXEOIKE
TN
3.1. $LR LM/ RE
Fig.3 IR L o ZFAHRIZH1T 2 FERE R L L E &
AT 22T, A CIIEE RO FE A A LY R

Fig.2. Captured complex amplitudes (amplitude image) (a)
and its Fourier-transform (amplitude image) (b).

Table 1 Parameters used for capturing object fields.

532 nm
34,439 x 32,995

Wavelength

Total number of samplings of
captured field

Number of samplings used for 32,768 x 32,768

numerical calculation

Sensor pitches 3.5 um x 3.5 um
Number of capturing 12 x 16
Overlap of captured area 0.5mm
Distance of reference point 215 mm

source (Dg)
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Fig.3. Coordinates system and geometry used for numerical image formation.
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Table 2 Parameters of numerical lens.

Number of samplings 131,072x131,072
Sampling intervals 1.0 um x1.0 um
Radius 6.55 cm
Focal length 25.0cm
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Fig. 4. Amplitude images of the resized object fields.



SWItHEE =7 7 LA 2012 i#Em SCHE, P-13, pp.140-143(2012.7.13)

Table 3 Parameters used for creating “Hamsters”. T, R v 2 RS & - TR DO IE RN % 3k A
Number of pixels 65,536 x 65,536 pixels 7. ZOFER, EEWECEOMABEREZ K> Z &
Pixel pitches 1.0pm x 1.0 um 7o YERIFSIRENFRETH DL Z L& L. 72,
Wavelength in calculation 532 nm PER I INREE 21T 72 - 7o FEAEMIRSEP: 2 v T 3D
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Fig. 6. Optical reconstruction of the fabricated CGH “Hamsters”. Photographs (a)-(c) are taken from different viewpoints.



