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Omnidirectional and Auto-stereoscopic 3D Display
using Diffusion of Laser-light within a Micro Region

Takuya Fujii*!, Ryuta Endo '

, Yoshiki Ohashi*2, Hirotake Ishii*! and Hiroshi Shimoda'

Abstract — Standard flat screen 3D displays such as 3D-televisions use parallax to replicate spatial effect within
the plane. However, such types require wearing special glass-like equipment and both viewing angle and total
number of viewers are very limited. Thus, the present paper proposes a new 3 dimensional display named
“LuminantCube”, which is able to provide omnidirectional and auto-stereoscopic views, meaning that there are no
limitations of viewing angle and number of simultaneous viewers and can achieve stereo vision with naked eyes.
LuminantCube, consisted of glass cube and a laser pico-projector, uses diffusion of lights projected from the
projectors, caused within a volumetrically arranged micro voids processed numerously and randomly inside the
cube. Currently, there are 3600 pixels inside LuminantCube and an original middleware and calibration algorithm
are installed for projecting 3D contents. In the future, LuminantCube will be able to achieve higher resolution and
contrast ratio by optimizing the algorithm of converting projector pixel to display pixel for multiple projectors for
the former and overlapping multiple light rays for each individual micro voids for the latter.
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Fig. 1 Conflict between degree of convergence and focusing.
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Fig. 2 Principle of LuminantCube.
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Fig. 3 Calculation of projection trajectory
(Number of voids=250).
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Fig. 4 Schematic view of the apparatus.
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Fig. 5 Approximate shape of the micro voids.
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Fig. 6 Comparison of emission between potassium crystal

glass (left) and 3D-printed transparent resin (right).
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Table 1 Specifications of the projector

Display Performances

Display Method Laser
Brightness 32 [ANSI Lumens]
Aspect Ratio 16.9
Throw Ratio 1.3
Contrast Ratio 80000:1
Resolution 1920 x 720 [pixel]

Colour Depth RGB 24 [bit]
Focus Focus free
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Fig. 8 Hardware composition for calibration.
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Fig. 10 Bisection method algorithm.

N5, 1 SHIE, vV X0 1 B 2LOHE B
L., 278 VEZIEICED L2 1 72T OEREL
NG, EOERBRENT HrERETSEI70E (LT,
EEFEERE) THDH, 2 SHIX, BFET 4 AT LA
I 22 % 3% B3 D ERIC IR O - B O ZEEE E T Y
=7 ZOMENS, RO & o FmIciN T
ZERBNVOBRBIZTOMEBEEZHEL, TOMEOE S
TAOKREEET HHE (LU, REERELEE) ThH
5, BIEE, LWENEMTHLIN, ey s ¥ O
FEIZT LB A KT HERD D720, REEIEK
ﬁbf@@@%%gﬁﬁﬁ%m¢é —HFTHREIZ. E
TR ZRET AEDIC TV ¥ OMERES ST
DEID IR D DA, WITEREF 2 RBEFER TIE <N
BT D ZEBRERNT D TMEAFT D 72 6D HAFIT B 203 KR L2 1) 9k
T&ED, TOH, RiEat CILREREKEREZRA L
7oo LR T, B9 IR T IREBIRE LA FIR Lz h
V7L —va CFIROFEMAEZ IR~ D,
. ()T eV 7 ZOBKERAZERON TAER A
Lo TND I L HMHRT D, RIT, QETET 1+ A
A 1/4’ OREAHEDO NI TSN ey s X OAL
KREHERO~—F—IZAT e R cx 37 m
\/1757FEL0>T“1‘,¥€« EEHERE L LIk D, &
LT, QEFET A AT LALIIBTD~—H—D 3 KT
JERE & a7 B R O R 0O ek AT U R R A )
HALTP4P AR ZLIZXY, BEFET AT LA
BIHAEL Uo7 0y s ZONE - B8 E R D,
BT, PAP ZJHNVTRD =T v = 7 Z DGE - BB
BAENGENDTD, GDHELET oY =7 ZOME -
BB L KRR OZEMEEN S, FERERAcE 88
rFxovserEkE#fE L CEAETDH, T IZT, HE
L7-fEIkNcoER %2 /gl T 572012 10 1IZRT 2
WAEBEEFE UL, KRPIETIE, ERBPGFLETIET



11 BASEGR L ) A XRESZ OB L O

Fig. 11 Comparison between raw image and corrected image.
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Fig. 12 Design of 3D content prototype.
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Fig. 13 Simulation of projecting 3D content prototype.
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Fig. 14 Actual projection of 3D content prototype.

Front view (left) and diagonal view (right).
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