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Volume hologram printer to record the wavefront
of three-dimensional objects

Abstract. Acomputer-generated hologram (CGH) is well known 10 recon-
struct 3.0 images faithiully, and several CGH printers are reporied. Since
those printers can only output & transmission hologram, the large-scale
optical system is necessary to reconstruct the fullparallax, fulcolor
image. As a metod of a simple reconstructon, it is only necessany to
use a volums refiection hologram. However, the making of & volume holo-
gram neads 1o transfer the CGH by means of an optical system. On the

ather hand, there are printers that ouput volume type holograp hic stereo-
grams with the full-parailax, ful-color image. However, the reconstucted
image whose depth s largs gets blumed due to the insufident sampling
rays of a 3-D abject. The autors propose the volume hologram printer
record the wavefront of a 3-D object. By transferring the CGH that is dis-
played on a liquid crystal on silicon, the proposed printer can output the
volume hologram. In addifion, the large volume hologram can be printed
by transkerring plural CGH that recorded the parfial 3-D abjectin tum. As a
result, the printed volume halogram has been abie to feconStruct a mono-
giveme 3-Dimage by while Ight Buminaton, and reaioe thaiul pordax

2012

1 Intreduction

Computer-generaied hologram (CGH) is the caloulated
interference fringe pattem that is made by e wavefront
of a3-D object and the reference heam, and it can FaithFully
mconstruct the recorded wavefiont. Since the roquired pixel
pitch is almost as same as wavelength of visible ight, the
practical 3-D display with the OGH printer could hardly

“Volatne holo

e T. Yamaguchi, O. Miyamoto, and H. Yoshikawa, [atne-hologra
they can only ouput y trangmission hokgram ﬂm{’pﬂ

printer to record the wavefront of three-dimensiomﬁhm ects, <O
51(7), 075802 (2012).

* W. Nishi and K. Matsushima, “A wavefront printerjmg ] 356-0.
spatial light modulator for producing computer-ge d volu
holograms,” Proc. SPIE 9006, 90061F (2014).

tion with the transmission hologram, the large-seak:
mconstrudtion &)‘&lom that uscs lights of prmary color is

.

Therefore, for the fulkparalkx, full color image reconstruc-
00 & W12 SPIE

091 32562012
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On the other hand, the holographic stereogmm printers
that output vohume type holographic stereogram have heen
conducted 0 These holographic stereograms are made
from the armay of 2-D images calculated by the ray tracing
of 2 3D ohjeat or taken by a video camera Therefore, the
holographic stercogram can provide the full parallax and
full-color image, but they cannot reconstruct the wavefront
of the 3-D chject. However, images with large depth get

uc to the insufficicnt sampling mys of the 3-D

paper proposss o new volume hologmm printer
I'hslm.\pt.t_n avolume reflection hobgram, The volume holo-

nn consil 7 liquid erystal on siicon
lr:n

fth stepper motors, and
the ns the pmpmcd pri

SGé that is displayed on

hle to outpet a volime
hologram that can rord the wavefront of a 3-D object. It
can output the large volume hologram by means of transfer-
ring plural CGH that records the divided 3-D object in tum.
Moreover, we invesigate using the 4f optics system to
improve the reconstucted image quality. As a rsult, he
printed volume hologram has been ahle to reconstruct a
monochrome 300 image by white light, and realized the
.Lu ps lax image.

y Volume Holograms from CGHs
Fn.':Lm u ffows the idea of the volume hologram printer

hased on the optical transfering that is the conventiond
make 2 volume hologram from CGH B in the opti-

s\ ST, the volume hologram is mads by the interference
a reference beam and the reconstucted image of

July 20120 51(7)

B Term of Uise: hitpa:iwwa spisdgialibrary crgitems-otuse

* Y. Kim et al., “Seamless full color holographic printing method based on

spatial partitioning of SLM,” Opt. Express 23(1), 172 (2015).
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