MeToabl TeCTUPOBAHUA

ﬁ YCTPOUCTB AN nokasa 3D

Anekcen ®egopos

Video Group
CS MSU Graphics & Media Lab



= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= 3aK/Io4eHne

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/


http://www.compression.ru/video/

BeeneHue
Kpyr kayectBa U30bpaxxeHum

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) M. Lambooij, W. IJsselsteijn, D. Bouwhuis, I. Heynderickx, 3
www.compression.ru/video/ “Evaluation of Stereoscopic Images: Beyond 2D Quality”, 2011


http://www.compression.ru/video/

BeeneHue
Kpyr kadecTtBa n3obpaxxeHnn + rnybumHa

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) M. Lambooij, W. IJsselsteijn, D. Bouwhuis, I. Heynderickx,
www.compression.ru/video/ “Evaluation of Stereoscopic Images: Beyond 2D Quality”, SPIE, 2011


http://www.compression.ru/video/

BBeaeHue
TpyaHOCTN N3MepeHnn

= YTO U3MepaTh?
= KaKk nsameparb?

= Kakoe obopyanoBaHue ncnosb3oBaThb
N1 NU3MEPEHNIN?

= Kak aHanu3snpoBaTb pe3ynbTaThbl?

CS MSU Graphics & Media Lab (Video Group) 5
www.compression.ru/video/


http://www.compression.ru/video/

= BBegeHue
= Knaccndpukauuma 3D ycTpoucrs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= 3aK/Io4eHne

CS MSU Graphics & Media Lab (Video Group) 6
www.compression.ru/video/


http://www.compression.ru/video/

Knaccndumkaums 7

YctpoucTtea
1
|
NpoeKkunoHHbIe TeneBn3noHHbIE
— | | |
- Monapu3aLnoHHbIe Ctepeo MHoropakypcHble
1 1
a 3aTBOpHLIE Ha napannakcHom
nDHHpMEELI,MDHHbIE Sapbepe
ALl LIV I - 3aTBOpHbIE ~ JleHTuKkynsipHble
CS MSU Graphics & Media Lab (Video Group) 7

www.compression.ru/video/


http://www.compression.ru/video/

Knaccmpukaums
i 3D ycTpouncTs (2)

YcTpoucTtea
Ha Bxoae
| I
MHoropakypcHoe
2D + depth Crepeonapa nsobpaxeHne

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/


http://www.compression.ru/video/

= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
» O6wMe npobnembi
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= 3aK/Io4eHne

CS MSU Graphics & Media Lab (Video Group) 9
www.compression.ru/video/


http://www.compression.ru/video/

i ObLwme npobnemol

K Hanbonee pacnpocTpaHeHHbIM npobriemam
noyTtn Bcex 3D yCTpOMUCTB MOXXHO OTHECTMU:

= [lepekpecTtHble nomexun (Cross Talk, Ghosting)

« [loTeps uBeTa / HECOOTBETCTBME PaKypCOB MO LIBETY

= [loTeps ApKOCTM / HECOOTBETCTBME PaKypCoB
No APKOCTU

CS MSU Graphics & Media Lab (Video Group) 10
www.compression.ru/video/


http://www.compression.ru/video/

Cross Talk
[TpnmMep

NcxoaHble M306pa)l(eHVI$I Ans NeBoro U rpaBoro rfasa

TO, YTO BUAHO SIEBbIM U NPAaBbIM 11a30M MNPU NepekpecTHbIX
rnomexax 10%

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 11
www.compression.ru/video/


http://www.compression.ru/video/

Cross Talk

[TpuMep U3 XXU3HU

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/


http://www.compression.ru/video/

Cross Talk

Kak TectupoBaTh?

GRAPHICS & MEDIA LAB
VIDEO GROUP

BO3MYLLAKOLMIA CUTHAN

J1eBbin
MpaBbin NoaaBNsoWMI CUrHan
M I e
[paBbI C MOMEXaMu
NeBoro pakypca
PaKyp —
\ Hynesas no3unumsa nokasbiBaeT
3Ha4deHune Cross Talk
CS MSU Graphics & Media Lab (Video Group) N. Hurst, “I Can See Clearly Now — in 3D”, SMPTE Meeting 13

www.compression.ru/video/ Presentation, 2011


http://www.compression.ru/video/

L=
Cross Talk 5

Tect 1 (neBbIN pakypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

L

CS MSU Graphics & Media Lab (Video Group) N. Hurst, "I Can See Clearly Now —in 3D, SMPTE Meeting
www.compression.ru/video/ Presentation, 2011



http://www.compression.ru/video/

Cross Talk '5@7

Tect 1 (npaBbIK paKkypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

L

CS MSU Graphics & Media Lab (Video Group) N. Hurst, "I Can See Clearly Now —in 3D, SMPTE Meeting
www.compression.ru/video/ Presentation, 2011



http://www.compression.ru/video/

Cross Talk

Tect 1 (NnpuMep pe3ynbTaTa)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIW BUA, BO3MYLLAIOWNN CUMHAN

MpaBbii BUA, NOAABNSAOWMIA CUTHAN

OTobparatolmmcs npasbiv Bua. Honb Ha 4%

CS MSU Graphics & Media Lab (Video Group) N. Hurst, ™I Can See Clearly Now — in 3D", SMPTE Meeting 16
www.compression.ru/video/ Presentation, 2011


http://www.compression.ru/video/

Cross Talk

TecTt 2 (neBbIn pakypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

WHITE
GHOSTING aH. ETING

i GHOSTING
o o GHOSTING test picture
Lo s SCALE

. by

' * Werner Bloos

WHIT E—l_

GHOSTING GHT EYE GHO:

MONITOR CALIBRATION

el e

MONITOR CALIBRATION

WHITE LEFT EY BLACK
snns'rm_-sj_ GHOSTING
; ':' I o
GHOSTING 2 .f_
test picture GHWM} . % GHaSTING
b}f SCALE o0 % _ % SCALE L
Werner Bloos w0 o
'HHITE E.L.ﬁ.CK
GHOSTING RIGHT ETE GHOSTING
CS MSU Graphics & Media Lab (Video Group) A. Woods, “Understanding Crosstalk in Stereoscopic Displays”, 17

Www.compression.ru/video/ 2010


http://www.compression.ru/video/

Cross Talk
Tect 2 (npaBbIn pakypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

LEFT EYE

HOT -

OMTRAST) oo o % GHOSTING

2. DETERMINE 0 % 0% CHOSTING test picture
- LEFT EYE WHIT 6 (Lw) M 55 %
- RIGHT EYE WHITE : BO % 20 %

- RIGHT EYE BLACK GHOSTIM( ) R g Werner Bloos

WHIT E—|_

GHOSTING

MOMITOR CALIBRATION

ol

MOMITOR CALIBRATION

WHITE LEFT EY BLACK
n:-m:ls'rm-s| BHOSTING
GHOSTING i
test picture  snosTing <0 % ;'- GHOSTING
bY SCALE :. “ w SCALE R
Werner Bloos 0% [ *
I|l'||'HITE ELM_‘I".
GHOSTING RIGHT ETE GHOSTING
CS MSU Graphics & Media Lab (Video Group) A. Woods, “Understanding Crosstalk in Stereoscopic Displays”, 18

Www.compression.ru/video/ 2010


http://www.compression.ru/video/

[loTepsa uBeTa
[1pumep

NcxoaHble M306pa)KEHVI$| Ans NeBoro U rpaBoro rfasa

To, YTO BUAHO NEBLIM W MPABLIM 11A30M
Npu nNoTepe LBeTa UIN HECOOTBETCTBUM PaKypCOB MO LIBETY

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 19
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
[TpuMep U3 XXU3HU

CS MSU Graphics & Media Lab (Video Group) 20
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa LuBeTa
Tect 1 (neBbin pakypc)

CS MSU Graphics & Media Lab (Video Group) 21
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa LuBeTa
Tect 1 (npaBbIn pakypc)

CS MSU Graphics & Media Lab (Video Group) 22
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
Tect 1 (pe3ynbTaTt C NoTEPEN LIBETA)

CS MSU Graphics & Media Lab (Video Group) 23
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa LuBeTa
Tect 1 (pe3ynbTaT 6€3 noTepu LBETa)

CS MSU Graphics & Media Lab (Video Group) 24
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
TecT 2

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbin rnas [paBbi rN1a3

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 25
www.compression.ru/video/ Planar Systems, 2011


http://www.compression.ru/video/

[loTepsa uBeTa
Tect 3 (neBbIN pakypc)

CS MSU Graphics & Media Lab (Video Group) 26
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
Tect 3 (npaBbin paKypc)

CS MSU Graphics & Media Lab (Video Group) 27
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
Tect 3 (pe3ynbTaTt C NoTEPEUN LBETA)

CS MSU Graphics & Media Lab (Video Group) 28
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa uBeTa
TecTt 3 (pe3ynbTaTt 6€3 noTepu LBeTa)

CS MSU Graphics & Media Lab (Video Group) 29
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa ApKOCTH
[TpnmMep

NcxoaHble M306pa)l(eHVI$I Ans NeBoro U rpaBoro rfasa

To, YTO BUAHO NIEBbIM U NpaBbiM rNa3oM
Npn NoTepe ApKOCTU NI HECOOTBETCTBUN PAKYPCOB MO APKOCTU

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/


http://www.compression.ru/video/

[loTepsa ApKOCTH
Kak TectupoBaTb? O603Ha4yeHuns (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

M306parkeHns (L) ) Ghannel (R)
L,, L, — n306pakeHns - °

Ha 1EBOM M NPaBOM a3y

a,b — KO3IPULMEHTHI 2 /
BUOMMOCTM U300paXKeHUS L,
(ans neBoro rnasa) ; K/’,_Lx

SlpKoCTb KaHana (n1eBoro)
Lin=a Law

SApkocTtb Cross Talk (ans nesoro)
Lix=0"Lgy

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 31
www.compression.ru/video/ Planar Systems, 2011


http://www.compression.ru/video/

[loTepsa ApKOCTH
Kak TectupoBaTb? O603Ha4eHuns (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Left Channel Right
= SpPKOCTb ANng OAHOro rnasa 0) Channel (R)

(neBoro) L, Lg
L =L+ Lx :

= SIpKOCTb AN1S ABYX [N1a3
Lamean = (L + Lg ) /2 o a / b
cpeaHee apudmMeTn4ecKoe Ly
Lgmean = (L. - Lg) & ., X LLX
cpefHee reoMeTpuyeckoe O
CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 32

www.compression.ru/video/ Planar Systems, 2011


http://www.compression.ru/video/

[loTepsa ApKOCTH
TecT

[locunTaeM ApKOCTU AN NIEBOro
rna3a Ha YeTbipex KOMOMHaLUSX
noJaBaeMbIX N306paxxeHnn A B

s Liww=a Ly +b-Lpy

s Liwk =a-Lay +b-Lgg
s Liww =a Ly +b-Lpy
Lk =a-Lay +Db-Lpg

W — white; K — black; L — left

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 33
www.compression.ru/video/ Planar Systems, 2011


http://www.compression.ru/video/

O603HaueHusn JleBbi¥ rnas MpasBbik rnas

L «w — L Lo — L
Cross Talk (%) X,, Xq LKW __“LKK RWK — —RKK
LLWK - LLKK LRKW _ LRKK
KoHTpacr L wow Loy
ANA OAHOro rnasa Cu Cr L —L
LKK RKK
KoHTpacr - C . +C;
cTepeo 2
ApKOCTb
ANA OAHOrO rnasa L Le Loww Lrww
L, +L;
Lamean 2
CpeaHsan
AAPKOCTb
I—gmean L, =L,
Pa3Huua L, - L,
ot - min(L,, L) y

APKOCTAAMM


http://www.compression.ru/video/

i CopaeprkaHue

= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= NpoeKLuMOHHbIE CUCTEeMbI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= 3aK/Io4eHne

CS MSU Graphics & Media Lab (Video Group) 35
www.compression.ru/video/


http://www.compression.ru/video/

GRAPHICS & MEDIA LAB

‘L [IpOEKUMOHHBIE YCTPOUCTBA

[MpoeKuNOoHHbIe

[
[

[MonapusaynoHHble 3aTBOpHbIE ‘ MHoropakypcHble
LiBeT 1 LiBeT - LiBeT
NepekpecTHble | [NepekpecTHble | lNepekpecTHble
nomMexu NoMexu noMexu
LLnpuHa
[NoTeps apkoctn | [loTeps apkocTu :
view-zone
C C PeanbHoe
MHXPOHM3aLMSA WHXPOHN3aLnS L e
pakypcos
[feomeTpua . MepuaHune
CS MSU Graphics & Media Lab (Video Group) 36

www.compression.ru/video/


http://www.compression.ru/video/

CUHXPOHM3aLNA
TecT

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbl BUA, >

MpaBbi BUA >

Pe3ynbTaT Npu HENPaBWUIbHON CUHXPOHU3ALNMK:
JleBbl BUA, >

\ %

MpaBbi BUA

CS MSU Graphics & Media Lab (Video Group) N. Hurst, ™I Can See Clearly Now — in 3D", SMPTE Meeting 37
www.compression.ru/video/ Presentation, 2011


http://www.compression.ru/video/

CUHXPOHM3ALINA
Tect (neBbIn pakypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

SARNOFF

CS MSU Graphics & Media Lab (Video Group) N. Hurst, ™I Can See Clearly Now — in 3D", SMPTE Meeting 38
www.compression.ru/video/ Presentation, 2011


http://www.compression.ru/video/

CUHXPOHM3ALINA
TecTt (NpaBbIn pakypc)

GRAPHICS & MEDIA LAB
VIDEO GROUP

SARNOFF

CS MSU Graphics & Media Lab (Video Group) N. Hurst, ™I Can See Clearly Now — in 3D", SMPTE Meeting 39
www.compression.ru/video/ Presentation, 2011


http://www.compression.ru/video/

[ eoMeTpus
TecT 1

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 40
www.compression.ru/video/


http://www.compression.ru/video/

[ eoMeTpud
TecT 2

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/


http://www.compression.ru/video/

[ eoMeTpUd

TecT 3

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Qui-Gon Jinn
Obi-Wan Kenobi
Queen Amidala / Padmé
Anakin Skywalker
Senator Palpatine
Shmi Skywalker
Sio Bibble
Captain Panaka
Jar Jar Binks
C-3P0

R2-D2

Yoda

Chancellor Valorum
Boss Nass

Watto

Darth Maul

TuTpbl U3 K/ «3Be3able BOMHbI. dnun3oa I. CkpbiTas yrposa »

LIAM NEESON
EWAN MCGREGOR
NATALIE PORTMAN
JAKE LLOYD

IAN McDIARMID
PERNILLA AUGUST
OLIVER FORD DAVIES
HUGH QUARSHIE
AHMED BEST
ANTHONY DANIELS
KENNY BAKER
FRANK 02
TERENCE STAMP
BRIAN BLESSED
ANDREW SECOMBE
RAY PARK

GRAPHICS & MEDIA LAB
VIDEO GROUP

42
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MHoropakypcHas o
NpoeKLUMOHHada cucrtema

]
e . W

S E—
I
J ‘K._'
el

s L

Feem

/ o7 \|

|
ey 4
ol . .

B.A. Enxos, H.B. KoHgpaTtbes, HO.H. OBeukuc, J1.B. lNayTos.a,
CS MSU Graphics & Media Lab (Video Group) «be3oukoBas cuctemMa nokasa 06BbLEMHbIX MHOIropaKypcCHbIX 43
www.compression.ru/video/ KWHOM306paxeHni », Mup TexHukn kuHo, 11/2009


http://www.compression.ru/video/

MHOropakypcHble CUCTEMBI
ObLLee yCTpOUCTBO

LCD

Parallax
Barrier

Lenticular

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 44
www.compression.ru/video/ Planar Systems, 2011


http://www.compression.ru/video/

MHOropakypcHble CUCTEMBI
[lepekpecTHble noMexu (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

= Y MHOrOpaKypCHbIX CUCTEM
npupoaa nepekpecTHbIX
NoMeX HEMHOI0O OTJINYAETCH
OT ApPYrnx Moaeneu

= B CBA3KM C 3TUM HYXXHO
NbITaTbCA HAUTU HE OWNOKN,
a 30Hbl YAO6HOro
BOCNPUSATUS, K NPUMeEpY,
COCTaBMB KapTy

MATMPaKypPCHbIA MOHUTOP
Spatial view, 19"

CS MSU Graphics & Media Lab (Video Group) 45
www.compression.ru/video/


http://www.compression.ru/video/

MHOropakypcHble CUCTEMBI
[lepekpecTHble noMexu (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

ANropuTMm:

1. 3anyckaeM TeCToBOe M306paXkeHMe LaxMaTHOM
NOCKW, B KaXXA0W K/IETKE KOTOPOW 3anmcaH HOMEp
paKypca

2. Mpon3BoanM ceputo 3aMepoB (B KaXXAoW TOYKeE
M3MEpPEHNN 3anncbiBaeM HOMEpa pPaKypcos,
KOTOpble BUAHbI XOTS 6bl B OAHOWN U3 K/IETOK)

3. IHTepnonupyeM 3HadyeHud, nosly4yeHHble
Ha MPOLU/IOM Luare

CS MSU Graphics & Media Lab (Video Group) 46
www.compression.ru/video/


http://www.compression.ru/video/

MHOropakypcHble CUCTEMBI
[lepekpecTHble noMexu (3)

Jlydllee KayecTBO TaM, |
rae.

= HET CMeHbl view-zone

= BMOHO HauMeHbllee

KOMIMYECTBO PaKypCoB %ﬂ ] [4] [ 1] [1] [o bﬁﬁ o o
(o)) 30 sl o) (1] o It

CxeMa BMﬂMMbI.X pa.KYPCOB" 1234| |2345| |3451| (4512 % 234
MOHUTOpa Spatial view, 19 li

1234| |2345| (4512 |4512 5123—| 1234| (2345

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

GRAPHICS & MEDIA LAB
DEO GROUP

47


http://www.compression.ru/video/

LLInpnHa view-zone
TecT

= UnpunHy view-zone MOXXHO onpeaennTb, noaas
Ha OAMH U3 pakypcoB (K NpuMepy, NepBbin)
O[IHO N306pakeHne, a Ha OCTasbHble — APYroe

v n N 23 ... n Bl 2|3 ..

= [lpoxoas cnesa Hanpaso (MM HA0bOpOT)
Mo KPyroBoW TPaeKkTopum Ha ONTUMASIbHOM
PDACCTOSIHUN MOXXHO U3MEPUTHb LLUNPUHY
view-zone (B yrnax)

CS MSU Graphics & Media Lab (Video Group) 48
www.compression.ru/video/


http://www.compression.ru/video/

PeanbHOe KONMMYeCcTBO
pakypcos (1)

B OCHOBHOM MNOACYET KOSIMYECTBa paKypCcoB
aKTyasnieH ans CUCTEM, Y KOTOPbIX Ha BXoAe
2D + depth

CS MSU Graphics & Media Lab (Video Group) Ulrich von Loehneysen, “3D Technologies for Cinema and TV 49
www.compression.ru/video/ Explained”, 2009


http://www.compression.ru/video/

PeanbHOe KONMMYeCcTBO

i paKkypcoB (2)

ANropuTmM:

[MonaeTcs n3obpaXkeHne, Ha KOTOPOM €CTb CUJTbHBbIN
BbICTYM, @ Cpa3y 3a HMM TOHKas Nosiocka necTpomu
NNHWK, YXOaALL@s BAaNb Mo rinybuHe

KonnyectBo pakypCoB MeHbLUE rpagaunmy rinyouH.
[lpoxoasa cneBa HanpaBo OT FPpaHuLbl view-zone
[10 cepeiHbl MOXXHO BUAETb CKaYKoobpas3Hoe
NOsIBNIEHNE NECTPON JIMHUN

KonmMyecTBoO CKa4yKOB PaBHO KOJIMYECTBY PaKypCoB
B MOJIOBUHE View-zone

B Apyroi nosioBUHE KOTMYECTBO PaKypCcoB CYUTAETC
C NMOMOLLbIO CUMMETPUYHOIO N306PaAXKEHUS

[Mony4yaeM UTOroBbIN pe3ynbTaT

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

source

GRAPHICS & MEDIA LAB
VIDEO GROUP

-

@

depth

50
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i CopaeprkaHue

= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [Ipobnembl 3D ycTponcTB
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= TeneBU3noHHble CUCTEMDbI

= [lpoBeaeHne namepeHunu
= 3aK/Io4eHne

CS MSU Graphics & Media Lab (Video Group) 51
www.compression.ru/video/


http://www.compression.ru/video/

TeneBn3nOHHbIE

Ctepeo

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

MHoropakypcHble

52
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i TeneBM3NoHHbIE YCTPOUCTBA

Crtepeo
[
[ |
3aTBOpPHbIE [Monapn3aunoHHbIE
[NepekpecTHble [lepekpecTHble
LiBeT {[HIEPEKP LiseT {[HIEPEKP
nomexm NoOMeXxum
[ToTeps [MoTeps OnTumansHoe
MepuaHune 1
SIPKOCTH SIPKOCTH NnonoXxeHne
CUWHXpOHM3auus
CS MSU Graphics & Media Lab (Video Group) 53

www.compression.ru/video/


http://www.compression.ru/video/

i OnTuManbHOE NoJsIoXKeHue

= Mbl y)Xe 3HaeM, YTO CYLLECTBYIOT 30Hbl KOM(POPTHOIO
BOCMNPUATUSA U YTO AN HUX MOXKHO CAENaTb KapThbl

C BbISIBJIEHWEM 30H KOM(OPTHOCTY \
= Y aMcnneeB MoryT OT/MYaThCS
30Hbl KOM(OPTHOCTY MO BbICOTE \

(yrny o63opa no BepTmKanmn)

= [akmM 06pa3oM MOXKHO MOCTPOUTH I
MHOIOMEPHYIO KapTy
KOMMOPTHOCTH

3e/1eHbIM — 30HblI KOM(OPT],
KpaCHbIM — AnCKoM@opTa

CS MSU Graphics & Media Lab (Video Group) 54
www.compression.ru/video/


http://www.compression.ru/video/

TeneBnU3noHHbIE YCTPOUCTBA

GRAPHICS & MEDIA LAB
VIDEO GROUP

MHOropakypcHsble
MHoropakypcHble
| | |
C napannakcCHbIM
JleHTUKYNApHbIE Gapbepom
PeanbHoe
[lepeKkpecTHble [lepeKkpecTHble + LWnpuna ‘
KONMM4YecTBO x :
noMexu NnomMexu view-zone
pakypcoB
PeanbHoe
LUnpuHa HanpasneHnue
KONM4YecTBO
BbH 30HbI NMUH3bI
pPaKkypcoB
CS MSU Graphics & Media Lab (Video Group) 55
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HanpaBneHue JINH3bI
TecT

ANropuTMm:

1. 3aryCKaeM TecToBoe U3obpa)keHne
LLIAXMAaTHOW AOCKM, B KAXKAOW TEMHOW D
KNeTKe KOTOPOW HaXOoAUTCH
n3obpaxxeHue
Takoe n3obpaxeHune aaet
[I0NONHUTESNbHbIE KPYru n3-3a aliasing

2. HabnogaeM kak MMHMMYM [ABa Kpyra

3. CoeANHUB LEHTPbI KPYroB, NOJ/y4YNM HamnpaB/ieHUE
JINH3bI

&
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i CopaeprkaHue

= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [IpoBegeHne naMmepeHum
= 3aK/1l0YeHune
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Mbl caenanu Tectbl, 0oTobpasnnun ux Ha aucree,
NpoeKTope n T.n.
Y10 panbwe? Kak CHUMaTb U3MepeHua?
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Mbl caenanu Tectbl, 0oTobpasnnun ux Ha aucree,
NpoeKTope n T.n.
Y10 panbwe? Kak CHUMaTb U3MepeHua?

= C noMoubio cy6bEKTUBHOIrO MHEHUS YeNoBEKa,
NpoBOASALLEr0 3aMepbl

= C nomouwbio poTo/BMaeo annapaTtypol
=« C nomoubto cneumanbHOro ob6opyaoBaHus

CS MSU Graphics & Media Lab (Video Group) 59
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CoBeTbl N0 NpoBeAeHU0 3aMepoB
i C MOMOLLIbIO (boTOannapaTyphl

s /IcCNoNb30BaTh WUTATUB

= BbICTaBnsATb BblIAEPXKKY, COOTBETCTBYIOLLYIO
cMeHe 1 kagpa aucnnes
(1/25, 1/60, 1/100, 1/120 u 1.11.)

= He ncnonb3oBaTb BCMbILWKY U MOCTapaTbCS
n3bexaTb NMOCTOPOHHEro CBeTa
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GRAPHICS & MEDIA LAB
VIDEO GROUP

N 3TO BCE?
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= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= NpuMep namepeHumn
= 3aK/o4veHue
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[puMep namepeHnn
Cucrtema ¢ 3aTBOpHbIMK o4Kamu (1)

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 63
www.compression.ru/video/ Planar Systems, 2011
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[puMep namepeHnn
Cucrtema c 3aTBOpHbIMK O04Kamu (2)

= Mopenb ancnnes: HemssecTtHo/120 Hz,
C aKTUBHbIMW 3aTBOPHbLIMKU OYKaAMMU

= [laTa: 8.12.2010
= [lpoBoann namepeHusa: Adi Abileah
= OoTomeTp: PR-880

= PaccTosaHue 4o MOHUTOpPA BO BpeM4
n3MepeHumn: 650 MM

= [1o3nLMSA U3MEpPEHMIN: OKONO LEHTPA

CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”, 64
www.compression.ru/video/ Planar Systems, 2011
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CS MSU Graphics & Media Lab (Video Group) Adi Abileah, “3D Displays — Technologies & Testing Methods”,
www.compression.ru/video/ Planar Systems, 2011
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[TpMep n3MepeHni
CucremMa ¢ 3aTBOpPHbIMM O4YKaMu (4)

GRAPHICS & MEDIA LAB

3anoJjiHeHue

JleBbI#

Benbin / benbin

YepHbin / benbin

benbin / YepHbiv

YepHbi / YepHbin

KpacHbin / YepHbin

3eneHbiv / YepHbin

CuHuK / YepHbin

YepHbin / KpacHbin

YepHbIn / 3eneHbin

YepHbit / CnHuni

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

MpaBbiii ApPKOCTb NeBoro SApKOCTb NpaBoro
pakypca (ka/m?) pakypca (ka/m?)
22,2000 24,8000
0,0698 20,0000
18,2000 0,0959
0,0329 0,0278
3,2800 0,0394
13,4000 0,0773
1,6900 0,0350
0,0393 3,5000
0,0602 14,1000
0,0364 1,7000
Adi Abileah, “3D Displays — Technologies & Testing Methods”, 66

Planar Systems, 2011
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Cross Talk (%)

KoHTpacT
ANAa ogHoro rnasa

KoHTpacT
cTepeo

ApKOCTb
AN oAHOro rna3a

CpeaHsan
AAPKOCTb

Pa3zHuua
MeXxnay
APKOCTAMMU

O603HauyeHuns

XL’ XR

C., Ci

JleBbin rnas MNMpaBbii rnas

0,20 0,27
674,77 892,09
783
22,2 24,8
23,5
23,46
11,7

67
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i CopaeprkaHue

= BBegeHue
= Knaccndukaumsa 3D ycTtpoucTs

= [1po6nembl 3D ycTponcTs
« Obwme npobnemsl
= [1pOeKUNOHHbIEe CUCTEMDI
= [e1eBU3NOHHbIE CUCTEMDI

= [lpoBeaeHne namepeHunu
= [IpuMep namepeHuu
= 3aK/Il0UYeHue
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3aKto4yeHne
[lanbHenwme niaHbl

= Co3aaHMe nporpaMmbl BU3apa-MacTepa
01 aBTOMaTUYECKOro aHanm3a KayecTtBa
n3obpaxkeHns Ha 3D-ycTponcraax
M nocneaytollee HapawmBaHme ymcna
noaAEeP>XUBAEMbIX YCTPOUCTB

s CoctaBneHue 6a3bl 3D-yCcTpoOUCTB
s Co3gaHMe HOBbIX METOAUK OLIEHKM KayecTBa
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i JInTepaTtypa

1.

GRAPHICS & MEDIA LAB
VIDEO GROUP

N. Hurst, "7 Can See Clearly Now — in 3D”, SMPTE Meeting Presentation,
2011

Adi Abileah, "3D Displays —Technologies & Testing Methods’, Planar
Systems, 2011

R. Kaptein, A. Kuijsters, M. Lambooij, W. 1Jsselsteijn, I. Heynderickx,
"Performance evaluation of 3D-TV systems”, SPIE, 2010

M. Lambooij, W. IJsselsteijn, D. Bouwhuis, I. Heynderickx , "Evaluation
of Stereoscopic Images: Beyond 2D Quality”, 2011

A. Woods, "Understanding Crosstalk in Stereoscopic Displays”, 2010
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Cnavp
c 601bLLINM 3HAKOM BOMpPOCa
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:

s BbINyCKHUKK B acnupaHTypax AHrNuu,
®paHunu, Weenuapum (B Poccumn B MY
n UMM um. Kenabiwwa)

= BbiNnyCKHMKaMu 3aWmLeHo 5 auccepraumm

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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