KBFAL EESERANRE A WIZEIT IS No.30, 2016

39

Ko E| I K B 2R S 8l §e 7k
a5 74w 7 3IRTT A AT LA

Holographic 3D Display for Horizontally Full Viewing
Zone Angle Based on Time Division Method
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This report presents a holographic three-dimensional (3D) display system, based on the time division

method, having a viewing zone angle of 360°. A digital micromirror device (DMD) is used for the time division

method as a high-speed spatial light modulator. The rotating mirror rotation is synchronized with the DMD.

After the wavefronts are modulated by the DMD, they enter the rotating mirror, which is tilted by 45° to the

horizontal plane. Consequently, the mirror-reflected wavefronts propagate in horizontal directions depending on

the mirror rotation angle. When the rotating speed is sufficiently high, the time division method becomes effective.

The horizontal viewing zone angle becomes equivalent to 360°. An optical experiment conducted to verify this

proposed system demonstrated that binocular vision and motion parallax can be realized from anywhere within the

horizontal plane.

Key Words: computer-generated hologram, holography, 3D display, time division, viewing zone, DMD

1. [FC&IC

3RIT (V) T4 AT L AT B RIS L,
19 AICWEBIC AT LA T 57 21 KB iR B
TAHMHEPREEINT VS, ATLATT7 ¢ DA
£ % < OVIALTREINIIAAET 20, IR fEfE &
M EMENTONKRILER Y —IVEDNNCES F
T, WLEWABHTHEMEINTWS. £iz, BETE
THBELTWVWS 3D T LESFINICIERAT LA TS
T4 TdHs. 2010 & 3D yuif L FEIEN, VARETRIC
BILED B ZREZ08EICH LY. Ll
N5, BIRTE3ID FLERHIcE K, BELTY
2LEFVEV. TR Z S DERNEF SN DD,
ZEZEATLAT T T ¢ TIEHIBOMPICHHGRE N
LEGGBOAER (MR ) Z 000, BllER

o RS
PR RS R R AR
ok FEERAA T T 4 0 ABE MRS 2 —

SN T ARG Z GRS 5 5 NTh b, FZEMICE
SEARGIIAEE (518 ) L. Z0i, MHIciEd
2 MO E BRI EEA (EEN S, R, AR ) &
ORI FEZELCSE, A IDEVOREREE->
TW3. 51, Fig 1(@) iR &S ICHID 3D 7
LETIE, BT 2MENZELTE, MIREEINSIT
g RIE IRV, DX D EEHADNFELEN. T
U, BIEMHATEHEC DRV RBESRTHS.
HENE L, mIRMEAE SIS, RIS E R 5 A 5
FHEGEKTH O, HERREORUMNEHARGRREWD
TGN THS. £z, KADORICH 5 57%
%9 B, GHIBREZETZ LRI ERNE
FA%. INHOXREE, MBS TIEd X O MEH
INHEVD, KEMTLERTER - BRAT A7
LA Tl L% 5.

FESIE, BIRDO3ID T4 AT LA TRHENTY
BATLATTT 4 LIGRGEZRERFINTH 5
RAT57T7 473D T 4 AT LA DOV THZERF



40

D TER. FSardT7 0 VT, FEBIC 3 RocZE
ML E RSS20, AT LA T 57 ¢ TlRREE
75 o T AR PR ETR K O F G N R, BRI R0 K
BERRITBHENTES., LHhL, xuds7q1%
T4 AT LA RBIIGHT 72012, B0
BARTRTH 2D, RO EAG TR TEATHE
Thb. £I T, ZEHDEEHFE SLM) 2R RET L
LTHWAEFRB T T T 45 1980 UG E N
2P BYRBT T T 0 THOWSSLM I, T
KK DELE I NG PEAT NS ZDO—FTH 5. L
L, Yl z2e ECARTE 5 m 8 (mER), BX
UfRIRIE (BB Yy F ) RO G EER & g L
TELLE>TVAS. INHEFERRMEL LT, £R
ENBRGORE S OBUAI T RE R HIPH (HHIK) 15
Bl 5z, FRCHBICE L TR, BURO SLM OEEE
MOHEIMT 2 &, BEREELD, WmRHE S TR
HTHo, EHHALESNK.
FAEBORE T LHEZ ICSETE 51, mE
Bom ENARRR xS, L L, BRI NS MR
WA L EBURD 100 5L HEEET NS 720, 5%
VAR OHERICIN A, FAIRE O flAR N EE T
HB. EBREEEINCIG, EEO SLM Z 2RI
NBEMDENLESADREHERTILETHZH Y,
JAMDERT DLWV HENERDPRKELED &V
IR BH B, UL, EEISEAIAER SLM &
W RE R E B IREINTED 7, H—0 SLM
THOENE, HEEEOEIE ENKETE S R0
TIT 49T 4 AT LAMRETN TS, LhL
IS, BEEOBIIE BT E 2RO T A
FBITE TRV, ZTTARMAETIE, ORDES
KXICHBWT, DMDICAHIL 7z T —Z2 W5 C
&, Fig. 1(b) ISR T & S 2JE BHh S #I AT RE /% )7
KEREL, HIFCKRI LD THET S, HED
360° ICHERE N B T & T, K MIC e n B
ENMESNS. Thc kD, 5F T LICIAKEKOS
ENZT A AT ULAMNEHTE, WHATDILAD &
W TE%.

2. BREARNICKZEEDILK

AWFFE T, B EGUC K O BRI RS %728,
S & Al HE7R SLM & L T DMD % i\ %. DMD
i, V7L wyal—rD10kHz L FICE K572,
R B D SLMICHE LT W5, Fiz, SZ=micH
2 5—ZREL, DMD LRAMIEE S & THER
360° ICETHREE 5.

Same 3D image
(a)
r- Different 3D images

6o
A

(b)

Fig. 1 Comparison of the viewing styles between
(a) conventional 3D stereoscopic display and
(b) proposed holographic 3D display.
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Fig. 2 Schematic of proposed holographic 3D display based
on the time division method by using a DMD as an
SLM.
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Fig. 3 Schematics of the wavefront rotation by the rotating
mirror: (a) =0 and (b) § = @, respectively.
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Fig. 4 3D object used for the optical experiment. (a) is
the perspective view and (b) is the texture which
is spherically mapped on the hemisphere. ¢ is
defined as the angle between Z, and the observation
direction.

Fig. 5 Picture of the actual holographic 3D display with
horizontally full viewing zone angle: M, mirror;
L, lens; OL, objective lens; SF, spatial filter; ND,
neutral density filter; and RM, rotating mirror.
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Fig. 6 Optical reconstructed images captured from (a) ¢ = 0°,
(b) ¢ =90°, (c) ¢ = 135° and (d) ¢ = -90°, respectively.
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