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1953
1960
1982
1986
1989

1989

1989

1991

1994

2001

(B/W TV broadcasting started)

(color TV broadcasting started)

(stereo audio broadcasting started)
29 inch (large screen)

(satellite TV broadcasting started)

Hi-Vision (Hi-Vision experimental
broadcasting started)
LCD (LCD projection system
started to sell)
(super wide view-angle TV
started to sell)
(stereo TV started to sell)
NHK (NHK announced (
the stereo images transmission technology) " -




3D

® 1830s—Mirror Stereoscope Viewer,

by Wheatstone
® 1850s — oy D’ Almeida
® 1920s —Shutter by Hammond
® 1936 —MGM
® 1939 — , by Chrystler Co.
® 1990s —
® 2003 — Sharp 3D
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Wheatstone'sMirror Stereoscope Viewer(1835)
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3D




. 25

you will see two thumbs
framing one eye.
. You
should see two eyes framing one thumb.

12%
5%




3D Display System

3D screen

viewer's







Q Sharp 3D 3D Notebook PC 3D LCD monitor

LCD-TV
Q Philips Toshiba Samsung NTT Hitachi Mitsubishi  Sony
Sanyo StereoGraphic DTI... Prototype
Q HODIC TAO 3D Consortium 3D Business
Promotion Consortium 3D Consortium 2003
m) 2002 ATTEST(Advanced T hree-dimensional Television
System T echnologies) Philips Human Factor
3D TV (2004-2008) 6







SIRDS - a Bird




SIRDS - a Bird







L enticular
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3D

~® (Shutter glasses)
o (Polarization glasses)
N e (Anaglyph)
g (Pulfrich effect)
3D B (HMD)
< . |
o (Holographic)
o (\VVolumetric)
~ < e 2D (2D Multiplexed)
( Autostereoscopic Digplay)
- 2 Views
. - multipleviews | ',ﬁiﬁl
- -‘;\_.J



e Anaglyph 3D Glasses @ @& —

> for interpreting anaglyphic art. Used for viewing
3D comics, 3D

o Polarized 3D Glasses i (o=, ==

> 3D

3D
— >

 Shutter 3D Glasses -

> 3D

3D

e Pulfrich3D Glasses ™" ®. "=

>
e HMD

> (micro-display)

3D . L |




Electronic Holography




3D Display

Real object

-infinite number of view

Holographic display

-finite number of view

Grating
wavefront




Holo-Video of MIT/Media L ab

AOM System vy
MARK-II »

beam
splitter

330 mm dia
250 mm FL
vertical output lens

stanner

tandem cross-fired

18-channel acousto-optical

modulators 4. .
e

Specmcation' vetialy
Display area 150x75x75mm Ty
Single color(red)
field of view 30°

frame rate 2.5 Hz L

i




Holo-video Images

*The above images are a stereo pair taken near the far left
of the display. Theimage is of a Honda EPX concept
vehicle from a database supplied by Honda Research and
Development Co.




Holo-Video

¢ Sampling rate = 2fg = 29n6/A
0 diffractive angle ( angle of view-zone)

A wavelength

¢ h w Image, Frame
- AhwsinZ0/)\.2

¢ 10“x10" image ,30° ,24bits color,60 Hz
date rate

=60x24x4x254x254x51n230°%/(0.0005) 2
-~ 370x10%2 hits/sec = 370 THz




Volumetric Display




Volumetric 3D Display-|

Flex’s Spiral Surface System

Projection screen

Projection Unit (PU)

Projection Unit Drivers




Volumetric 3D Display-lI

Rotating Projection Screen
Actuality System--DLP Projector
SDI Corporate R& D Center--CRT Projector

=

CRT




DepthCube of Light Space Technology

Multi-planar Optical Element--20-layer PDLC

Image size: 15.7" x 11.8" x 4"
Color : 32,768

Number of layers: 20

Refresh rate : 20 Hz
Resolution : 1024 x 768 x 608
Size: 25" x 22" x 29.8"




2D Multiplexed 3D Display
(Autostereoscopic Display)

-Projection
-Parallax-Barrier

-Lenticular lens
-Sub-pixel color filter
-Viewer-tracking

-Time multiplexed e




3D Display

S Hitachi
Hines Lab Inc. Heinrich Hertz
Inst.  Stuttgart University
Dynamic Digital Depth Inc




3D Display
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Fresnel lens P
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Lenticular 3D Display—

® Sanyo
©Single Lenticular

-

Projecto
r

ViaLi ng

Diffuser ~—— Z s
Lenticular o



40" Lenticular 3D Display




50” Lenticular 3D display
~ 4 Views ~




70” Lenticular 3D Display




Double Lenticular Hi-Vision 110” 3D Display

NMNK




Parallax Barrier 3D Display

Front Barrier Type

.
°)

)

/ %\ Barrier
Backlight | cD pixels
L eft/right eye images interlaced




Parallax-Barrier 3D Display of Sanyo

15" XGA 16" SXGA




3D

Sharp/NTT DoCoMo
SH251is

+ 2D/3D
+ 176 x 220, 2.2
65536 LCD

* 31 CCD
. 2D to 3D

+ 110g

- Sharp

Sharp/NTT DoCoMo
SH505I

¢ 2D/3D

* 240 x 320(QVGA),
24 65536 LCD
/e 100 CCD

. 2D to 3D

+ 125¢




Sharp 2D/3D switch

A AL L S S LS LSS LSS LSS LS LSS LSS S

A AL S LS LSS LSS LSS LS LSS S S A S

RN NN RN

Polarizer

LC

Polarizer Patterned

LC

Polarizer

retarder




3D Notebook - Sharp & NEC

Sharp 3D notebook NEC 3D notebook

A= k2w 3 “Mebios™
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3D Monitor - Sharp
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Sanyo Epson Stepped Barrier
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Lenticular 3D LCD

i

Black Matrix of LCD will
ause dead view

S i

i i
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Lentiouar e HIERNASAT

LCD pixels




Slanted Lenticular 3D LCD of Philips




Slanted Lenticular 3D Display
of StereoGraphics

22.2" 3840 x 2400 40" 1280 x 768

g O-Link |

* Takaki 72 views prototype




Wavelength-Selective-Filter-Array
3D Display

® 4D Vision




3D Display

Field lens

Moving dlit LCD m

il

Time sequence
View-zones

|

H




3D Display

Specifications:

50” screen

15 color VGA
views for 2 viewers
129 field of view

== each.

Application:
. 3D gaming machine




Autostereoscopic Display




Nichia L ED 3D Display

SRS
AN\ A 7N

-
:
:
¢

8mm L ED pitch for 20m viewing--2m thick
use of doublelenticular toreducethethickness .
@ new thicknessis 50 cm &

TR—



Partial-Pixel-Grating 3D Display of
Toppan

LCD Grating cells array

Reconstruction beam

LCD and Grating Cells Array i €




Multi-layer LCD display of DVI

DVI: Deep Video I maging

(ActualDepth™)
. LCD
" ()
. LCD




Multi-layer L CD display of DVI




Brightness-M odulated-Depth System of NTT

Principle




Brightness-M odulated-Depth System of NTT

e

P4

P2 P
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Dimensional
LED array

TAO 360°

One




3D Content

Capturing of
real-world
images

2 Views — use 2 cameras

3D Content
Generation

> 2 views — use less cameras +
views interpolation

Convert from
2D images

Off-line — high quality

Real-time — low cost

Computer
Graphics

Many views possible




2D/3D Conversion

2D 3D

sharpness Value

Image Depth Parameter Map

2D Image

1: Small F: 2-3:Small
2: Middle _ M: 4-5:Middle
3: Large N: 6:Large




Home 3D Theater Solution of Mercury

3D STB + PC monitor

Home 3D Theater




Human Factors of 3D Vision

Crosstalk ~ Visual fatigue
Just-enough | ‘f— | Requirement of
disparity | o - view-zone number
;:(I ’i., |’ hn i,-'I
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Integration of = Mismatch of

stereo cue and Accommodation
2D depth cues and Conver gence, L




Super Multi-View-SMV

Dizplay

Fig. 2 Optical configuration of the super-multi-view stereogram.




Focused Light Array 3D Display

Scanning and Imaging P art

Horzontal Scanner

=patial Light M odulating F art

Wertical
Focused Light Array; FLA =

Scanner

e rtic al
Signal Processing P art Diffuser

C@J

Chserver




SMV

330 mm




3D
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Scenario

Ehd

3D Home information center

- =

3D Simulator 3D advertisement




Desktop 3D : Application
~ 3D Information KIOSK ~




Evaluation of vision factors by
viewing 3D

:
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Application : Home TV




Application : Entertainment
~ Pachinko ~

B =

BEREISEE *




Application : Entertainment
~ Sports Simulation ~




Application : Entertainment
~ Fortune Teller Game ~
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Application : Medical
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Application : Medical




Application : Medical
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=

Microretarded large
3D screen

Microretarder

P |




What iIsMicroretarder ?

Phase
retardation

U

(\/2)

i —




Microretarder

Laser process
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2D/3D LC-TV/Monitor

Attach & align
3D
@ --2D/3D LC TV

Y

LCD panel

Micro-retardation array

LCD




+
(Image LCD+micro-retarder)

(Light
SOUICE

(Virtual glasses)

Fresnel
Tracking LCD s

1€




FPD

Half resolution
2 views with tracking
multiple users

Viewzones

Tracking | enticular
LCpanel  Lens Microretarder

High-brightness without
Backlight birefringence




|n-cell 3D LCD

Out-cell configuration In-cell configuration

Thin-film Retarder

Thin-film polarizer N\\\\\\\\\\\\\\\\“

Glass
Glass
Color Filter
Thin-film Retarder
Color Filter Thin-film polarizer
ITO ITO
Alignment layer Alignment layer
LC LC
Alignment layer Alignment layer

TFT TFT

Glass Glass

rtaizee L0 777777777, vosios }




e VVolumetric TV
« 2D Multiplexed

-- ( 3840 x 2400)
--Multiple Images I ntegration(use fiber /waveguide ?)
--Viewer tracking

e TV ,
- cont ent

=) Only niche market could be the killer appli(:atiorlﬂr1




Strategy analysis

emonstration Game

.

competitor Price

.

strategy price

(technical
barrier )

.

Need

6

Medical

training |
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Demon
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4D
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The End, Thanks
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