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+3D7|22 604 7|2 Melo| RET|S vt

3 237 |
24|y 227 | 3D TV

Digital Stereo Camera
3D Mobile Phone

3D gl & 3D Blu-ra
— (Analog Movie) 3D °l7y
(140 227 | b 457
Anaglyph (1891) (D?g?tslq’ %AO$IE)

Z|Z2| 3D g3} (1903)
Inte 0gSraI Photography

(19 ital Holography
Ear?clla)i Barrier 889)
B, v : Prism enticular
Wheatstone stereoscope (1915)
stereoscope (Brewster)
1838 1890°s 1950°s 2010's
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http://home.centurytel.net/s3dcor/Brewster/CCBrew.htm
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JP Morgan Chase & Co. has raised nearl

million for 3D Theaters
- Los Angeles Times February 06, 2010 -
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http://en.wikipedia.org/wiki/File:Avatar-Teaser-Poster.jpg

3D A% - s

. 0|2
— DirecTV(d)= 47112 3D M & x| MH|A ('10.7)
— TWC/Comcast(AH|0| =)= CtYot AZXX(EEZH, Golf 5)E 3DE @Y
— Discovery+Sony+IMAX = 3NET M & A< A ('11.2)

E=E] © ke (comcast
DIRECTV Cables
e O
T 4

- fld : Sky(B=), N(BEIE) 5 MH|A A%
— A O|= : UPC(YH|Z2FE), Numericable (Z2FA)
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~ BSIL(SIM, L =) 0714 128 HE Y o 1524
- 22,2011 ZXS OfAIQ # 2 7|75 3D #H 0|



http://en.wikipedia.org/wiki/File:NHDTV.JPG
http://en.wikipedia.org/wiki/File:3netlogo.jpg
http://en.wikipedia.org/wiki/File:Comcast_Logo.svg
http://en.wikipedia.org/wiki/File:DirecTV_N3D.jpg
http://en.wikipedia.org/wiki/File:Time_Warner_Cable.png
http://en.wikipedia.org/wiki/File:Sky_logo.svg
http://offres.numericable.fr/
http://en.wikipedia.org/wiki/File:ESPN_3D_Logo.png
http://en.wikipedia.org/wiki/File:UPC_logo.svg
//upload.wikimedia.org/wikipedia/commons/2/23/BS11_logo.svg
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SkyLife(2/d)7} 24A|ZF 3D &4 ('10.1)

CJal2H| X, HCN(#0|&) 3D VoD A{H|A (‘10.8)

OQ+=i=sdd87|tzl SAE Solf Ao 4AH7F 2 0{5t= 3DTV Al
= AlA| ('110.5.~7)
HDZ 13t&l X|Atr 3D TV Algddb= (‘10.11.~'11.12)

— KBS, MBC, SBS, EBS(X| &1t 4Af), SkyLife(2|-d), A =H|T, HCN(#H 0| &)
Ol MA=add=d=| (11.8), HEH=EY ('12.7) 3D 454
K|Aatop OopAl 3D Hi = A HEA DI FF 2lg (TTA, '11.12)
H= 2 23E X0 3D A|FHS 24|

- "124.2H == HO|A 1747 RISl (SBS, EBS)

— '"12.10.5E EBS, MBCO||Ao{ M= AMH|A

M A x|z 3DTV = HEZE 59l (ATSC, '13.1)

* ATSC(Advanced Television Systems Committee, O|= C|X|E8tE EFQ||13])
‘13 StEbV |0 =8| = BSAIFEH 1otE 3D $E 83 0




3D Al - Tv/C|A 2 0]
e '10EHEH AMMOZ 3D TV Z=A|
— A 3D TV/E L H
— LG : Active & HZtHIAl 3D TV
— Panasonic : C{=d 3D PDP 4 3D ZtO| 2}
— Sony : 3D TV, PS3 A &7|, = EPC
— Toshiba : HIE|Z 2 gfAl 20" 20+H TV
« 3D TV X0t

.
Forecast of iSuppli(Mar."10) Forecast of D.Search('09 vs. '10)
Unit: M Unit : M
120 9 optimistic 120 115
® Pessimistic 100 ¥ D-Sear ch (Dec.09)
100 W1 D.Search / MACQUARIE
60 60
40 40 30
20 15.9
20 ' 124'5 4'H 9.1
oS - oticall__ 11 N _I | |
[ |
‘10 ‘11 12 ‘13 ‘10 11 ‘12 ‘13
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Z0| Q1X] 29l (Depth Cues)

. QI7t0| Zlo|ZE L= 2z
- o2l el A2, Mol 4T, A=A}, HAK Hat
- 2| X 201 ARF AKX SAHY AR RHE2RE, +=F
Physiological Psychological
Binocular Monocular Monocular
Retinal image size
Linear perspective
Texture gradient
. 00nverg¢_9nce_ Acc_ommadatian Overlapping (Occlusion)
Binocular Disparity Motion parallax
Aerial perspective
Shades and Shadows
Color
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Al2|™ 29l (Psychological)

(a) |I2Z (Linear perspective)

(b) &l 2Z (Aerial perspective)
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ME|™ 291 (Physiological)

— Aol A[X}, RIZ2E2A (Accommodation)

Observer Movement

Maotion Parallas

(After Coren & Ward, 1939] Eye focused fOE' ShOl’t dlstance

S X2l A|X} (Motion Parallax) AZZAE (Accommodation)
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Mi Erﬁ ioll iPh‘sioIogical)

— Ot AKX}, =& (Convergence)

Point1 T —

QFOLA| X} (Binocular Parallax) =& (Convergence)
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3D Human Factor

34F 3D A &/C|2F20[2] THA

X3 8, 578 32 788 £
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3D Technology
for 3D Only for 2D/3D & &t
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Patterned Retarder
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LG FPR gfAl 3DTV
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Film-type Patterned Retarder (LG)

W T

e Retarder@t WEOtH4 O 2 X2 AA 2|
— 3D S &5t Y2
- 2D 2|&E 70% A

B _LCD panel

II; ; //////////////// Pﬂt:er:ed
\W {, retarder

)

Left glass Rig_r_l_t _Q_j_lass

18



Sutter Glasses (AHA)

« TVQ} OtAZHOf SyncE %3 2 Y4 EA|
— Full HD Resolution 7t&
- 2D -rlE X-I |' |:uu:|
3D = 2 15% &)
— Flicker o424 &2

N —

VShutter et 2 =2 = 3tH
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3D Projection System

J—

Silver Screen

T

Circular
polarized light

Circular polarize
of
counterclockwis

Circular

Left Right
Image Image

Left Eye Right Eye

21

polarized light

polarizer of



Planar 3D Monltor

Upper LCD Momnitor
With Rigltt Eye Image

\l\\-\“ e

Beamsplitter
(Isalf-marror)

Lower LCD Mouaitor
With Left Eye Image

z S

- DHHES Qe KEST,
%:I)\I-
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Fot4d (Parallax Barrier)

barrier

Left eye

Right eye

* wikipedia.org
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Right eye

* wikipedia.org
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Lenticular

Parallax barrier
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T AHES| FotE Al 3DTV REGZA

LG ZE|HA 3D
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Sanyo

e Parallax Barrier Method
« 15" LCD monitor w/head tracking

Front Barrier Type

A

Barrier

Backlight  [.cD pixels
Left/right eye images interlaced

27

Philips

« Slanted lenticular Method
o Multiview 7~9 views
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3D R47|=

« 2D+Depth Al

o T

- Format conversion
-2D/3D conversion
-View synthesis

: « OFAAl C|AZP|0 «3D MZHE| 7=
Stereoscopic S | >2210] 3D d=NzE Jl=
.ITIEl

= e A|"'X 2| 7 =
- 2oty ClaZyo] 3D L2NE JlS
ior ural - CHAIE #IEHE
- Parallax barrier ghAl ChAJS GIAl
- Lenticular ghAl 0 oo Lo

- 3D Distortion =4t
-AE FE 7=

Real Image

» Integral Imaging
* Hologram

30


http://images.google.co.kr/imgres?imgurl=http://pro.jvc.com/pro/attributes/camera/photos/general/zcam.jpg&imgrefurl=http://3dcinema.wordpress.com/2009/06/&usg=__qwWuM2FZZ9w3B7luhGsDoj7gvMw=&h=915&w=1290&sz=96&hl=ko&start=131&um=1&itbs=1&tbnid=P3P_fdH_BLoUSM:&tbnh=106&tbnw=150&prev=/images?q=ZCam&start=126&um=1&hl=ko&lr=&newwindow=1&sa=N&complete=1&ndsp=18&tbs=isch:1
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3D B3} dEHA

« Well-prepared technology & standard

- ZH XK R/ ME/CIAZEY 0| Q=2 (08 BT} F)

- -

— Exciting & immersive 3D contents

Business ;
Contents Creation Contents Delivery 3 Presentation
: '08 6(1.4%)-> ‘11 31films (12%) '-,‘ : Easy & low cost digital delivery : 60.6% of D-cinema ('10, WW)
o — : s @(‘\) G N ==

~

=

Technology _

Digital 3D Digital Storage 5 3D Projection
: for 3D Contents | - . System

: = RealD ('05)

» Dolby 3D ('07)

= IMAX 3D ('08)

=
o Camera System

= Fusion Camera Sys ('03)
= 3ality’s 3flex™ Sys ('09)

= Isilon 1IQS ("05)
= Dell SAS Array ('07)

Standards
DCI Digital Cinema System Spec. (‘05) — Stereoscopic Digital Cinema Spec. (‘08)

Digitsl Ciserna Dakiaives, LLC




3D 35 SHAl

« Technology innovation &

Content Creation

g

L

S

*High cost
«Difficult to create

G

5

Compression/Trans

Compressiontrane
=

*Not prepared of

standard

Limited B/W

J

Y

Lack of contents

5

Processing/Display

Wearing glasses
*No full parallax

Lack of convenience

Lack of reality

32

*Limited motion sensing
*No multi-functional
tactile display

Lack of intuitiveness
No feedback



Side by side

Top/Bottom

Time Sequence Frame Packing

33



3D S5 BE

« TTA PG806 WG1-3D &4l 4 A58
- D5HA 3DTV &E BEF (111221, TTA)
- 0|2 ATSC ZHEZ2 2 HH (13.1.9)

NS

MPEG-2\
N
y

2uy

e T o
R e

/ H.264

;i OrX
i Hﬂ;

B
[+ 6MHz —*

DTV(2D) —~——

:3-4

+

NEY 2By

3DTV
(12HE 3D T4 L)
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3D TV

W T

« Stereoscopic — Multi-view — Hologram

A Holographic 3D TV

Market Multi-view 3D TV IP 3D Hi& (122, Q&)

Stereo 3D TV

Stergo 3D HtE ('10)

Lack of contents, convenience & comfort Lack of reality,

~N
*3D video standard \E (15EE| 2Bk
Technology *3D color/depth capture Holographic technology
-g/IV Q||splay/;ender|ng Haptic feedback
. t t
 *Spatial interface )
10 15 '20

35



Content Creation

« HE|F 3DZ 2|dll color/depth capturing 7|= &

Reality Light Field 3D
A Capturing
Color & Depth 3D Capturing

=

» W 'é-
e BIA | W \.
[

Color Depth

Stereo 3D
Capturing

-----

Stereo DSC

(Fujifilm, ‘09)

Stereo 3D gt ('10)

2010 2015 2020



Compression

« Stereo 3D 25 — HE|R 3D B& (3 color + 3 depth)
. ZE|E 3D UZ2 9Tt MZL 7|2 TR

Data rate Multi-view 3D.TV
A FHD@30fps 8bit,
3.7Gb

Stereo 3D TV P>
FHD@30fps 8bit, A 4
1.5Gbps

DTV

FHD@30fps 8bit, A 4

740Mbps H 264 (83:1)

— 45Mbps

Comp. ratio Comp. ratio Comp. ratio
v 40:1 83:1 206:1
MPEG-2 MPEG-2+H.264 MPEG 3DV

1-view 2-view 3-view (3color+3depth)
37



Processing

o |:I-I|_:_|I=I AHA-I 7|% %R

Input view

A

3Color+
3Depth

Stereo/
2D+DeptH

2D x 2

x 12 view gen.

X 4.5 view

Super Multi-view 3D

" 9-view 3D TV

| Stereo 3D TV
— — >
Stereo Multi-view Super Multi-view ]
(9 view) (36 view)  Output view

38



Display

« Higher resolution & wider viewing area

A
Reality Innovation Research

- ) ) Integral 3D Holographic
Feasibility Investigation

Multi-view 3D

o[

[

30view 1
(Viewing Angle 30° 1)

Digital 3D
Cinema >
OLZ4 Al 3D ForE4 3D Usability

39



7680 x 4320 (33.2M)

4K UHD

1080p HD
SD
720 x 480

SDTV Sf| &t = HDTV Sf| & =
40



//upload.wikimedia.org/wikipedia/commons/d/d7/UHDTV_resolution_chart.svg
//upload.wikimedia.org/wikipedia/commons/f/f0/Raster_graphic_fish_20x23squares_sdtv-example.png
//upload.wikimedia.org/wikipedia/commons/c/c1/HDTV_example_-_Fish_40x46_squares.svg
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3D 7|=2] =X

® QtFYAlol FHE

® T0Ot7 W2 oo SEHEoE Tt s
o SHIUE|(UX|HT, TES 5F8) ol Z &7
® ™A Multi-view J519| SHA|/d

 Non-glass 3D 7|=°| &X| ™

- Lenticular g2+l QFALO| Oj2{L
- Barrier HtAlO| 3| 2 xX|A
- Multi-view/Multi-user &4 9| SHA|

42

Jump over to
Holographic
Display !

+ SUIE SN E
* AFLHE AE 7ts
* 360° &Y 7ts

* Multi-viewA|H 7t




Holography

« Hologram = Holos (M A|) + Gramma (H|A| X])

 Hologram : ZHdT} HEY2 SH|Q| FAto| 7|2 El AT W2

+ Holography : 2HT} HEj2 7|2 & TO|E|S =I5t AR Y4
EER )

« 19484 Dennis Gabor0f o|sl| 24 (1971 LHIA =41
e Leith & Upatnieks= Holographydj 2{| 0| X AFE (1962)

Emmet Leith
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(b) Reconstruction

(a) Recording
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OIS 21 =2 2| 1j

Digitization & Quantization

45



Digital Holography

Digital

| CCD/SLM/HEE |

-

46



0{2{ 7}X] Hologram

———————————

83,X 51 mm
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Holographic Printer

| 2ot =220 Xk
ra Imaging)
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Holographic Microscope

* Lyncee Teco| 2213 0|4

rough
ribocsome  endoplasmic
reticulum

plasma
memorana

méitochongrion

cytoplasm
microtubules
T (parnt of cytoskeleton)
ﬁ ﬂ lysosome

smooth
endoplasmic

nucleus

nuciecius
chromatn

reticulum nuclear pore
: ; nuclesr envelope
ee ribosome
dibes Golgi compiex
centricle

st 10|
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Q11100 . ;Ol 101050 . .,

----------
------------------------
........................

InPhase Technologies (http://www.inphase-technologies.com/)
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NICT, Japan

W T

« Real object acquisition system by « Electro-holographic display
using integral photographic system with three lasers and
camera three LCoS

51



QinetiQ

« Spatial-multiplexed, 3 x 8 billion-pixel, full-parallax, full-color
Hologram 124 (2005)

« 1027|2| PC Linux cluster of dual IA-32 Pentium III 1.26-GHz Intel
Tualatin-core 512-Kb cache CPUsE AtESI0 A At

52



SeeReal

T T

« SeeReal direct view setup « 20 inch Holography
Technology Prototype

3D acenw
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Head-Mounted Display

A L9 HMD HMZ-T1 . _

(IFA 2010)

« 97| ELIjY x 2

A|OFZt 45°

JhAF 37| 75001%|(Hz2| 20m)
5.1ch AM2tec
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Head Up Display

BMW<e| HUD
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Google Glass

. 2013 2 ot ok Al ($1,500)
e 2013 EE= 2014E 220 HE A|EF O H




e -Hatsune Miku Concert
« Google Glass
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