HoBble TeHaeHUun B 06nacTu
ABTOCTEPEOCKOMNYECKNX AUCTIIEEB,

!'_ CbeMKU 1 otobpaxkeHus 3D Bunaeo

MaTioHnH Ceprem

Video Group
CS MSU Graphics & Media Lab



Copep>xaHue

s BBepeHune
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)




BBeaeHune ==

(a) (b)

1@
L

set of
objects

infinite number of images finite number of images

(c)

& 3D
= display

finite number of 1mages

Autostereoscopic 3D Displays. Neil A. Dodgson, IEEE Computer Society Press, 3
CS MSU Graphics & Media Lab (Video Group) 2005.



Copep>xaHue

= BBegeHue
= ABTOCTEPEOCKOMNYECKNUN ANCTNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [1pnMepsl 3D cucrtem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)




ABTOCTEPEOCKOMNYECKNIA
ancnnen

3
>
@
»

— Lenslets Viewer
_/
RN
(a)
(b) H
— Viewer's
eyes
Pixels Barrier mask

Autostereoscopic 3D Displays. Neil A. Dodgson, IEEE Computer Society Press, 5
CS MSU Graphics & Media Lab (Video Group) 2005.



ABTOCTEPEOCKOMNYECKNIA

GRAPHICS & MEDIA LAB

ancnnen =

Jump Jump
> A ,g

Viewzone -1 Viewzone 0/ Viewzone +1

TN o

FOV = 30°

View Number
16 1 16 1

LT T T T T T Tm T AT . I T T T T 77177 [ "T T T T T T T° 7770

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

: : : ister, Mitsubishi Electri i i 6
CS MSU Graphlcs & Media Lab (Vldeo Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004



ABTOCTEPEOCKOMNYECKNIA

* ancnnen

Multiple Double lenticular Viewing zone
projectors screen

CS MSU Graphics & Media Lab (Video Group)



ABTOCTEPEOCKOMNYECKNIA

GRAPHICS & MEDIA LAB

ancnnen =

Bl M Rotating Inner Dome
(Outer Dome

ANbTepHaTUBLI: ,_ ——

| _ Projection
_—  Screen

Projection
Engine

Rasterization System and
Graphics Memory

Volumetric 3D Displays and Application Infrastructure. Gregg E. Favalora. IEEE
CS MSU Graphics & Media Lab (Video Group) Computer Society Press. 2005.



ABTOCTEPEOCKOMNYECKNIA

i ancnnen

ANbTepHATUBSI:
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3D Bunpgeo

i [IpMeHeHune

= 3D TV, 3D ®ounbMbl
= Arpobl

= Peknama

= [efleKoHdepeHUnn

= Busyanmsaumsa gaHHbIX
« ObpasoBaHue
= Hayka
= MeanumnHa

10

CS MSU Graphics & Media Lab (Video Group)



Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

s Cncrema obpabotkun 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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Cucrtema obpabotku 3D
BUEO

GRAPHICS & MEDIA LAB
VIDEO GROUP

Broadcast (Cable, SatTV, Internet, etc.) Decoders  Network Consumers Display (2D or 3D)

Cameras Producers

]
Camera @

Controller

Camera Sync

~

Acquisition Transmission

CS MSU Graphics & Media Lab (Video Group) 12




Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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CbemMka 3D video

‘L [1pobnembl

= [eoMeTpuyeckasi KanmbpoBska
= OTCnexxnBaHmne o6bLEKTOB
= LIBeToBas KanmbpoBKa

A real-time interactive multi-view video system. Jian-Guang Lou, Hua Cai, Jiang
CS MSU Graphics & Media Lab (Video Group) Li.13th annua | ACM international conference on Multimedia. 2005.
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CbemMka 3D video
LiBeToBast KanmbpoBKa

A real-time interactive multi-view video system. Jian-Guang Lou, Hua Cai, Jiang
CS MSU Graphics & Media Lab (Video Group) Li.13th annua | ACM international conference on Multimedia. 2005.
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CbemMka 3D video
LiBeTOBass kKannbposBka

GRAPHICS & MEDIA LAB
VIDEO GROUP

= Mwem B coceaHux Buaax oanHaKoBble parMeHThI.
HanpuMep, C NOMOLLbIO CErMEHTALUKN MO LBETY

= MUHMMM3MpPYEM pa3HuLy MEXAY MMCTOrpaMMaMmn CoceaHNX
BUIOB

= [lpobnema: apTedakTbl (FpaHULbl U TEKCTYpPbI)

= PelleHune: crnagutb pa3HOCTb MeanaHHbIM (OUNbTPOM
(3x3)

= [lpobnema: MOXET MEHSATLCA OCBELLIEHWE U CBOMCTBA
MaTpuLbl KaMepbl.

= PeweHne: aenatb KanMbpoBKy elle pas

A real-time interactive multi-view video system. Jian-Guang Lou, Hua Cai, Jiang
CS MSU Graphics & Media Lab (Video Group) Li.13th annual ACM international conference on Multimedia. 2005.
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LiBeTOBas KanmbpoBKa

i Pe3ynbTaThl
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Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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Multi-view video coding
3ajaya

GRAPHICS & MEDIA LAB
VIDEO GROUP

= Koauposwuk: n3 N
CUHXPOHU3UPOBAHHbIX
NOTOKOB BNAEO
CreHepUpoBaTh CKaTbll
BbIXOJHOW NMOTOK

= [lekogep: U3 okatoro
noToka nonyyntb N
NOTOKOB BNAEO

r
Y

¥

Yy vvy

MVC Storage MVC
Encoder Transmission Decoder

\ A f ¥
\ A | 1

= [IpsAMoe pelleHue: i
KoﬂMPOBaIb/ﬂeKOHMpOBa N camera
Tb KaXXAbl BUAEO MNOTOK views

A Iulm lew

OoTAENBbHO

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,

CS MSU Gl‘aphiCS & Media Lab (Video GI‘OI.Ip) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007. 19



Multi-view video coding

3aJa4a

= MHOXEeCTBO Kamep
Npon3BoasiT
6onbLon 0b6beM
OaHHbIX AN
06paboTKK

= Kamepbl CHMMaloT
OAHY U Ty e CLEHY.
Mexay BnaamMmm ectb
CUJbHas
3aBUCUMOCTb.
MO>HO
MCNONb30BaTb 3TO
ONs MeXBUAO0BOro
npeackasaHus.

CS MSU Graphics & Media Lab (Video Group)

N camera

VIEWS

Yy Y vy v 'y v

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.

MVC
Encoder

Storage
Transmission

MVC
Decoder

Y

Y

Yy

\ A | 1

MNMultiview

20




Multi-view video coding
TpeboBaHus kK MVC

= [1pOM3BO/IbHBIN AOCTYMN MO BPEMEHWN ANS KAXKAOrO
BMAA

= [1pOM3BOMbHLIV AOCTYN K BUAAM

= MacwTtabupyemocTb (pa3pelleHne, KavyecTBo,
KOIM4eCcTBO BMAOB)

= HenpepbIBHOCTb KauecTBa MeXxay BUAaMu
= CnocobHOCTb NepeaaBaThb NapaMeTpbl CbEMKM

= YCTOMUYMBOCTb K HeECbanaHCMpOBaHHOMY MO
LIBETHOCTU BUAEO

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.
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Multi-view video coding
i ME B H.264/AVC

MuHuMmnzaums dyHkumorana: J =D+ A - R
MV:  m. =argmin{D(S.,m)+ - R(S,,m)}

e D(S,m)= 3 [sCey.0)=s'(x=m,,y—m,,i—m)f
(x. e S,

S - TeKyLWnn Kaap

S - npeabiayLWmMii AeKOANPOBAHHBIN Kaap
S. - 6ok n306paxkeHus

R - kon-Bo 6ut ansa nepepavn MV

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle, 22
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.



Multi-view video coding
ME ana MVC

n+1

GRAPHICS & MEDIA LAB
VIDEO GROUP

T, T T
Sact I,
S, I_T P L,
T
Surt [Ie| | L] |1
H.264/AVC settings:

= Disabled intra prediction modes for the P pictures

= Fixed MC block size of 16x16
= Search range of £32 pixels

CS MSU Graphics & Media Lab (Video Group)

TABLEI

RESULTS OF THE TEMPORAL AND INTER-VIEW CORRELATION ANALYSIS

SUME TSP R[ L[ AI[%]
Ballroom 74.98 12.12 0.86 6.04 -5.65I
Exit 76.96 8.60 7.49 6.90 -2.99

Uli 93.06 223 2.58 2.13 -0.52
Racel 96.64 1.35 1.06 0.96 -1.84
Breakdancers 57.95 19.30 12.15 10.60 -7.71

T Miascha Smolic, Karsten Mullor, Thomas Wiegand. TEE€ 2007, | 23
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Multi-view video coding

GRAPHICS & MEDIA LAB
VIDEO GROUP

so| |1 P I

: J :
st| |p P B
s2| |p P P

Multi-view key frame I I
encoding | ) 5O

S5 P P B
S6 P P P
S7 P P P

KS IPP KS PIP KS IBP

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.
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Multi-view video coding
[IpoMeXXyTOoUHblE Kaaphbl

GRAPHICS & MEDIA LAB
VIDEO GROUP

TO m T2 T3 T4 T5 T6 17 8 T9 Ti0 Ti1

w
s
5

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle, 26
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.



Multi-view video coding

Afantaumsa CTaHaapTHOro Koaeka

GRAPHICS & MEDIA LAB
VIDEO GROUP

TO T1 T2 T3 T4 T5 T6 T7 T8 19 T10 T11
SO 0 ~8 > 9 > 10 > 11 > 12 13 > 14 RS- A — N —
l T, PR —
S| 1 :"16—*17—-18—»19—»20—»21—»22—»23-.:::“80—r81—>82>
. = e e 2 728 .............. 29 30 ....... - ————
33 3 . 32— 33- --------- 34 3536 -------------- 37 . 38 ------- -39, L 96 —» 97 —» 98 »
s | . | S
B 5 ‘ - 49. ......... S 5 152 .............. 53 54 ....... = ‘ o
y i . - -59'60 .......... '61 | 62 ....... = ‘120_' S
. £ ] . - . S 6 768 .............. 69 70 ....... - ‘128_.129_.130.‘

MOXXHO AeKoaAMpOoBaTb CTaHAAPTHbLIM AeKOoAEepOM

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,

CS MSU Gl‘aphiCS & Media Lab (Video GI‘OI.Ip) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007. 27



Multi-view video coding
i PacnonoXxeHune kamep

Prediction structures
for a camera array

P I
I ]
P 1P PH{BF{P}|Bf{P
. !
P P

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,

CS MSU GraphiCS & Media Lab (VideO GI‘OUp) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007. 28



Multi-view video coding
TecTupoBaHue

= 8 multi-view BuageonocnegosaTenibHOCTEN
= OT5 0o 16 Bngos

= PacnonoxeHue kamep: nMHeENHoe, No Ayre, B
MaccuBe

= Pa3zpewieHne 640x480 nnn 1024x768 samples
s 15, 25, 30 fpS

= [1ng KaXkaon nocneaoBaTeIbHOCTU
MCNOJIb30BaNnUCb 3 buTpenTa

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle, 29
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.
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Multi-view video coding
Ob6bekTUBHOE CpaBHEHKe

36,0

35,0

340

)

31,0

30,0

Anchor— 1BBP MPEG coding

GRAPHICS & MEDIA LAB
VIDEO GROUP

KS _IPP/KS _PIP/KS IBP —key picture inter-view

. . . prediction
Simulcast — coding with : : -
; - - AS IPP/AS IBP —inter-view prediction for both ke
hierarchical B pictures _IPF/AS_IB| P Y
and non-key pictures.
40,0
4’- | //
T~ = 39,0 = T
-’,,, /”-, — /,/,’1 ,.’ -
T P 3 380 e
~ S e S A Anchor >" P <% - O I S N Anchor
,.f' - Siulcast er' 0 ’/' —-—- Simulcast
4 ¢ >/, 7 -
o KS_PIP | & KS_PIP
L KS_IBP e KS_IBP
ol KS_TPP 36,0 KS_IPP
----AS_IBP --—-AS_IBP
—— AS_IPP _ —— AS_IPP
—— 35,0 T T
192 256 320 384 448 512 570 3200 384 448 512 576 640 704 768 832
Avg. Rate [kbps] Avg. Rate [kbps]
Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007. 30

CS MSU Graphics & Media Lab (Video Group)
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CS MSU Graphics & Media Lab (Video Group)
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Multi-view video coding
CybbekTnBHOE CpaBHEHUE

1/2 MOS

¢ ¢ o
¢
*—¢
¢
¢
¢ AS IBP
¢ Anchor
256 384 512

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.

10
9

8

¢
¢
¢
*—¢
¢
¢ AS IBP
© Anchor
256 384 512
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Multi-view video coding

i BbiBOAbI

= /icnonb3oBaHne MC Mexxay BnaamMn gaet
3HAUYUTENbHbIW BbIUIPbILL

= YeMm Bbllle OUTPENT, TEM MeHbLLE pPa3HULA

= MeToq He TpebyeT 3HaUYUTENbHbIX
n3MmeHeHum kopeka H.264/AVC

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.

32



Multi-view video coding
BnnaHue pacrnono)XeHna kamep

GRAPHICS & MEDIA LAB
VIDEO GROUP

SO |1 I I I I
S1 P
S2 P i’
$3 P
4 p] [p] [P
S5 P
56 P P
S7 P
S8 P P P P

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,

CS MSU GraphiCS & Media Lab (Video GI‘OUp) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007. 33



Relative Rate

Multi-view video coding
BnnaHue pacnonoXxeHuna Kamep

1000%

900%

800%

700%

600%

400%

300%

200%

100%

CS MSU Graphics & Media Lab (Video Group)

- - - - Ref

—o=-QP24
— o= -QP30
—— QP36

—o— QP42

Relative Rate/Camera

5 6
Number cameras

—_

GRAPHICS & MEDIA LAB

VIDEO GROUP

90%

80%

40%

—o— QP24

—o— QP30

—o— QP36

—o— QP42

30%

4 5 0

Number cameras

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,

Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.
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Multi-view video coding
BbiBOAbI

= Ecnun kamepbl pacrnionaraTb 6amxe, To cpeaHnn
ONs BUAa GBUTpenT cXoamTcs K 0QHOMY 3HAYEHMUIO.

= ECnn Kamepbl Aaneko, TO BbIMIpbILl
He3HauuTeneH. MoXHO yny4dllnTb C MOMOLLbIO
MEXBWUAO0BOW MHTEPMNONALMM OCHOBAHHOWM Ha
KapTe rnyobuHbl.

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle, 35
CS MSU Graphics & Media Lab (Video Group) Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.



Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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3D TV System

+

= [lepBasa 3D TV cucrtema ¢ 16 He3aBUCUMbIMU
BUAAMN BbICOKOIro pa3pelleHns v
aBTOCTEPEOCKONMYeCKUM auncnieem

= [lepenaya B peasibHOM BpeMeHM

= lucnnen TonbKo C roOpM30HTasIbHbIM
napaniakcoMm

= Ka)kabl NOTOK CKMMAETCa U NepenaeTcs
HE3aBUCUMO

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

CS MSU Graphics & Media Lab (Video Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004
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3D TV System

CxeMa

GRAPHICS & MEDIA LAB
VIDEO GROUP

Cameras Producers / Consumers Display (2D or 3D)
Decoders

—————————— Controller

H
| R Camera ﬁ
] E

-----J

__________________ . Gigabit
Camera Sync Ethernet

.
~ s

Acquisition Display

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

CS MSU Graphics & Media Lab (Video Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004 38



3D TV System o>

CbeMKa Bunaeo

GRAPHICS & MEDIA LAB
VIDEO GROUP

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

CS MSU Graphics & Media Lab (Video Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004 39




3D TV System

OTob6paxkeHne Bnaeo

GRAPHICS & MEDIA LAB
VIDEO GROUP

= 16 npoektopoB NEC LT-170
= Pa3pelwieHne — 1024x768

Rear-Projection Screen Front-Projection Screen

Projectors Top View Projectors

/ * \Vi ewer-Side Lenticular Sheet *

Projection-Side
Lenticular Sheet Diffuser Lenticular Sheet Retro-Reflector

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

CS MSU Graphics & Media Lab (Video Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004 40



3D TV System

OTob6paxkeHne Bnaeo

GRAPHICS & MEDIA LAB
VIDEO GROUP

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter

CS MSU Graphics & Media Lab (Video Group) Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004 41












Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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TransCAIP

= TransCAIP: Live Transmission of Light Field from a
Camera Array to an Integral Photography Display.

= Llenu:

CS MSU Gl‘aphiCS & Media Lab (VideO GI‘OUp) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.

PaspaboTtaTtb cuctemy 3D TeneBnaeHus

icnonb30BaTb rOPU30OHTAsIbHbIN U BEPTUKASbHBIN
napannakc

Pa3spabotaTb MeToa 06paboTKn AaHHBLIX C AaCUHXPOHHbIX
YCTPOWCTB B peanlbHOM BpEMEHU

Peanun3oBaTtb Ha oaHoM [1K ucnonb3ya GPGPU

PeanusoBaTb ynpasneHue napametpamun 3D
BU3yanm3auuu

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral

46



TransCAIP
CbeMKa

GRAPHICS & MEDIA LAB
VIDEO GROUP

= 64 Kamepbl

= Pa3pelieHune
320x240

)()()()()(j( ﬁ""x
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TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral
CS MSU Graphics & Media Lab (Video Group) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.



TransCAIP
i OTobpaxkeHune

= 60 BUOOB

= 256x192
nukcens

= BepTukanbHbin U
FOPU30HTASIbHbIN
napannakc

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral
CS MSU Graphics & Media Lab (Video Group) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.
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TransCAIP
ObopyaosaHue

GRAPHICS & MEDIA LAB
VIDEO GROUP

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral 49
CS MSU Graphics & Media Lab (Video GI‘OI.Ip) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.



TransCAIP

i ANroputMm

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral 50
CS MSU Graphics & Media Lab (Video Group) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.



TransCAIP
YrnpasneHne poKycom

GRAPHICS & MEDIA LAB
VIDEO GROUP

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral
CS MSU Graphics & Media Lab (Video Group) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.
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TransCAIP
YnpasneHue rnybmuHou

GRAPHICS & MEDIA LAB
VIDEO GROUP

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral
CS MSU Graphics & Media Lab (Video Group) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.

52



TransCAIP
i Pe3ynbTaT

TransCAIP: Live Transmission of Light Field from a Camera Array to an Integral 53
CS MSU Graphics & Media Lab (Video GI‘OI.Ip) Photography Display. Yuichi Taguchi et al. ACM SIGGRAPH 2008.
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= 3D cuctembl — NepcnekTMBHOE HamnpaB/ieHME

= Auto stereoscopic 3D display — 6yayuiass MaccoBas
TEXHONOorn4

= Ob6nactu uccnenosaHus
= CbeMka
= KoanpoBaHue
= [lepenava
= OunbTpauns
= Busyanusauus

CS MSU Graphics & Media Lab (Video Group) 55



Copep>xaHue

= BBepeHue
= ABTOCTEPEOCKOMNUYECKUM AUCMNEN

= Cncrema obpabotku 3D Buaeo
= CbeMka
= KoanposaHue

= [lpumepsbl 3D cuctem
« 3DTV
= TransCAIP

= BbiBOAbI
= Cnncok MaTtepuanos

CS MSU Graphics & Media Lab (Video Group)
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GRAPHICS & MEDIA LAB
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i CnMcok MaTepvasos

3D TV: A Scalable System for Real-Time Acquisition, Transmission, and
Autostereoscopic Display of Dynamic Scenes. Wojciech Matusik Hanspeter
Pfister, Mitsubishi Electric Research Laboratories, Cambridge, MA, 2004

TransCAIP: Live Transmission of Liﬁht Field from a Camera Array to an
Integral Photography Display. Yuichi Taguchi Takafumi Koike, Keita Takahashi,
Takeshi Naemura. The University of Tokyo, Hitachi, Ltd. ACM SIGGRAPH 2008.

Efficient Prediction Structures for Multi-view Video Coding. Philipp Merkle,
Aljoscha Smolic, Karsten Muller, Thomas Wiegand. IEEE 2007.

A real-time interactive multi-view video system. Jian-Guang Lou, Hua Cai,
Jiang Li.13th annual ACM international conference on Multimedia. 2005.

Volumetric 3D Displays and Application Infrastructure. Gregg E. Favalora. IEEE
Computer Society Press. 2005.

ég(t)%stereoscopic 3D Displays. Neil A. Dodgson, IEEE Computer Society Press,
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