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Baronur [mutomi Cepreesmuy
CS MSU Graphics & Media Lab




‘L CopeprkaHue

= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamMepHbie CUCTEeMbI
= Matrix Bullet Time
« Toshiba Timesculpture

= Co3gaHne 3D-KOHTeHTa
= Co3paHue KapT rnyouHbl

= MeToabl 06paboTkn KapT rnybuHbI
= [loCcTpoeHne HOBbIX paKypcoB

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

iMHOFOKaMeprIe CUCTEMBI

CS MSU Graphics & Media Lab (Video Group) _ _ 3
www.compression.ru/video/ http://graphics.stanford.edu/projects/array/
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http://graphics.stanford.edu/projects/array/

MHOrokamMepHble CUCTEMbI
JInHenHas cnctema

100 kamep

CS MSU Graphics & Media Lab (Video Group) _ _ 4
www.compression.ru/video/ http://graphics.stanford.edu/projects/array/
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http://graphics.stanford.edu/projects/array/

MHOrokamMepHble CUCTEMbI
doKkycmpoBaHHast cuctema

100 kaMep, OKPY>XHOCTb 5M

CS MSU Graphics & Media Lab (Video Group) _ _ 5
www.compression.ru/video/ http://graphics.stanford.edu/projects/array/
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http://graphics.stanford.edu/projects/array/

MHOrokamMepHble CUCTEMbI
bnoyHaa cucrtema

5 x 20 kamep

CS MSU Graphics & Media Lab (Video Group) _ _ 6
www.compression.ru/video/ http://graphics.stanford.edu/projects/array/
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http://graphics.stanford.edu/projects/array/
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= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamepHble CUCTEMBI
» Matrix Bullet Time
« Toshiba Timesculpture

= Co3gaHne 3D-KOHTeHTa
= Co3paHue KapT rnyouHbl

= MeToabl 06paboTkn KapT rnybuHbI
= [loCcTpoeHne HOBbIX paKypcoB

CS MSU Graphics & Media Lab (Video Group) 7
www.compression.ru/video/
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CoBpeMeHHbIN 3D-KOHTEHT

Matrix Bullet Time

http://www.youtube.com/



http://www.youtube.com/



‘L CopeprkaHue

= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamepHble CUCTEMbI
= Matrix Bullet Time
» Toshiba Timesculpture

= Co3gaHne 3D-KOHTeHTa
= Co3paHue KapT rnyouHbl

= MeToabl 06paboTkn KapT rnybuHbI
= [loCcTpoeHne HOBbIX paKypcoB

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

CoBpeMeHHbIN 3D-KOHTEHT
Toshiba Timesculpture

11
http://www.youtube.com/



Toshiba Timesculpture
NH)XeHepHble paboThl

= 200 cepumrHbIX Kamep
Toshiba Gigashot HD

s 1.5 Mecsaua MOHTaXHbIX
paboT

CS MSU Graphics & Media Lab (Video Group) _ _ 12
www.compression.ru/video/ http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/
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http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/

Toshiba Timesculpture
The making of (1)

CbheMka Kaxxaoro obbekTta B otaenbHocTH (Bnaeopsa “Rachel”)

CS MSU Graphics & Media Lab (Video Group) _ _ o 13
www.compression.ru/video/ http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/



http://www.compression.ru/video/
http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/

Toshiba Timesculpture
The making of (2)

O6paboTka KaXkaoro Kagpa npaktnyeckn Bpy4Hyto (Macka obbekTa “"Rachel”)

CS MSU Graphics & Media Lab (Video Group) _ _ o 14
www.compression.ru/video/ http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/



http://www.compression.ru/video/
http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/

NI

Toshiba Timesculpture &5
Pe3ynbTaT o

VI GRO!

NTor B undpax:
= 2 500 000 yHMKanbHbIX KaapoB

= 20 T6aut
paboyero
MaTepuana

= 1 MMHYTa
MTOrOBOIro
POJIMKA

CS MSU Graphics & Media Lab (Video Group) _ _ o 15
www.compression.ru/video/ http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/
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http://informitv.com/news/2008/11/12/toshibatimesculptureadvert/
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= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamepHble CUCTEMbI
= Matrix Bullet Time
« Toshiba Timesculpture

= Co3pnaHue 3D-KOHTEHTa
« Co3paHue KapT rinybmHbl

= MeToabl 06paboTkn KapT rnybuHbI
= [loCcTpoeHne HOBbIX paKypcoB

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/



http://www.compression.ru/video/
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GRAPHICS & MEDIA LAB

i Co3gaHune 3D-KoHTeHTa

s MHOrOKaMepHble CUCTEMbI — C/INLLIKOM
NOPOroCTOSAMIA MHCTPYMEHT co3aanmusa 3D

= AflbTepHaTUBa — co3aaHne 3D-KOHTeHTa 13 2D

= OCHOBHOWM LWIAr — BbIYUC/IEHUNE
NPOCTPAHCTBEHHOIO NpeactTaBjieEHNA CLUEHDbDI

= /115 3TOro CTpoATCa KapTbl rMyObuHbI KaapoB

CS MSU Graphics & Media Lab (Video Group) 17
www.compression.ru/video/



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

( g g

N
i KapTbl rnybuHbl

Ka)kaon Touke N30bpa)keHnst ConocTaBnsieTcs «rnybuHa»,
YAQNEHHOCTb peanbHOM TOYKM CLIEHbI OT 3pUTENS

KapTa rnybuHbl nonyyYeHa C NOMOLLbIO PYYHOW pa3MeTKM KaJpoB

CS MSU Graphics & Media Lab (Video Group) . 18
www.compression.ru/video/ McxoaHbin pucyHok - http://retouchpro.com



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

NI

oY
KapTbl rnybuHbl %
ABTOMaTU4eckne cnocobbl NOCTPOEHUS

VIDEO GROUP

= Depth Effects for Landscape Scenes
= Depth from Motion
= Depth from Focus

= Depth from Geometry

» Stereo to Multiview conversion
(Optical-Flow based)

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



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

GRAPHICS & MEDIA LAB
VIDEO GROUP

ABTOMaTUYECKMU NOCTPOEHHAA KapTa FJ'IY6VIHbI Aangd ncxoagHoro snaeo

CS MSU Graphics & Media Lab (Video Group) CS MSU Graphics & Media Lab (Video Group) 20
www.compression.ru/video/ OTpbIBOK M3 hnnbMa «3aneyb Ha AHO B bpiorre»



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

Depth Effects &

Npea anroputMa

= BO MHOrMx cueHax nepeaHui niaH pacrnonoXeH
BHM3Y Kaapa, a Aa/bHUN — BBEPXY

= 3a UCXOAHYIO rNyOmnHY NpMHUMaETCs 0bblYHbIV
rpagneHT OT YEPHOro K 6esiomy

= C nomoLlbto bunatepanbHoM unbTpaLmm
rnybuHa pacrnpocTpaHseTcs no obbekTam

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

21
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y . \—'_-/'L_
JMHeliHas hunbTpaumns &
OnepaTop ceBepTkn (1)

VIDEO GROUP

= [IpMMEHEHNE NMHENHOrO ornepaTopa CBEPTKU
K U3006pakeHunto — 3aMeHa nuKcens
B3BELUEHHbIM CpeaHUM
N0 OKPECTHOCTU

= Beca onpepengaioT
A40P0 CBEPTKU —
YUCNOBYHKO MaTpuLy . . )

» [ ]
. [ ]
CS MSU Graphics & Media Lab (Video Group) “oe 22

www.compression.ru/video/



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

Onepatop cBepTku (2)

i JInHenHasa punbTpauus

» T — n306paxeHne MxN, g — 9apo K xL
= CBepTka f c nomouwlbto g — nsobpaxenue (f * Q):

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



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

[loBeaeHune Ha rpaHuue

‘L JTnHenHasa punbTpaums

B 1 - | L.
: ' b, |
iva. =
] . ] |
YepHbit dHOH 3epkanMpoBaHue AybnnposaHne
CS MSU Graphics & Media Lab (Video Group) 24

www.compression.ru/video/
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o J\_“")L
NMnHelrHaa punbTpauma &5
OunbTp aycca o

VI GRO!

= Beca B aape paccuuTbiBalOTCH
N3 HOPMasbHOIro pacnpeaeneHms

N(0, %)

1 _x2 +y2
f(x, y) — e 2072

V2mo?

= [lapameTpbl GUnbTpaUun:
pa3mep aapa d,
avcnepcus o2

= DMMUPUYECKN BblIbUpaeTcs

d~ 60

CS MSU Graphics & Media Lab (Video Group) 25
www.compression.ru/video/
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JTnHenHasa punbTpaums

bunaTtepanbHas @unbTpaums

= bunaTtepanbHasa — ABa
napamMeTpa 4/19 pacyeTa
BECoB

= Beca ncxogHoro
dunbTpa MNaycca
MoandULUMpYyeEM C y4ETOM
LIBETOBOM pa3HuLibI
LeHTpasibHOro rnuKcesns
N MUKCENsi OKPeCTHOCTU

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

Kpocc-bunatepanbHas gpunbTpauus

Beca 6bunaTtepanbHOro sapa ans MCXoaHoro n3obpaxeHus
NPUMEHSIOTCA K KapTe rnybuHbi

(xn—x1)2+(}'0—}’1)2_U(Xn,yﬂ)—f(xlyyﬁ)z
Z D(x4,¥,) xe€ 203 20¢

(x1,y1)ER

D =
(X0, ¥0) = 2Mo,0,
D(x, y) — rnybuHa Touku (x, y)

I (x, y) — uBeT TOuKM (X, V)

{2 — obnacTb aapa CBEPTKU

0, — NapaMeTp NPOCTPAHCTBEHHOIO YCpeAHEHUS

0, — NapaMeTp LBETOBOr0 yCpeaHeHUs!

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

i Depth Effects

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


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

Depth Effects

Pe3synbtaThl (1)

NcxoaHoe nsobpaxkeHue

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



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

Depth Effects

Pe3ynbtaThl (2)

KapTta rnybuHsl

CS MSU Graphics & Media Lab (Video Group) 30
www.compression.ru/video/ CS MSU Graphics & Media Lab
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‘L Depth from Motion

ABTOMATUYECKM NOCTPOEHHAsa KapTa ITIY6VIHbI ansa nexoaHoro snaeo

CS MSU Graphics & Media Lab (Video Group) _ _ 31
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth From Motion

KoMneHcauna ABuXeHus

MSU motion estimation

OLEeHKa ABMXEHUS MeXAY COCEIHMMU paKypcaMu

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



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

Depth From Motion

On peaesieHne ABMXeHUA KaMepbl

3 aHanu3a ABMXXEHUS BOCCTAHABIMBAETCS MPOEKTUBHOE
npeobpa3oBaHne KaapoB U ABMXEHNE KaMepbl

Rk)
R()

Y

C ' R — MaTpuua nosopoTa
] R() { — BEKTOp cABUra

Dibos et al., “Iterative Camera Motion and Depth Estimation 33
in a Video Sequence”, CAIP 2009


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

Depth From Motion

ConocTaBnieHne Kaapos

Ha aTane conocTtaBneHunst KaapoB NOBTOPHO NMPOU3BOAMNTCS
KOMMeHcaumsa ABMXKEHUS

CS MSU Graphics & Media Lab (Video Group) _ _ 34
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth From Motion

Pe3synbtaT (Bnaeo)

YeM 6onblle CMeLLeHME TOUYKM MeXAay KaapaMu, TeM B/IMXKe OHa K 3pUTesto

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

PesynbTaT (McxoaHbin Kaap)

GGGGGGGGG

YeM 6onblle CMeLLeHME TOUYKM MeXAay KaapaMu, TeM B/IMXKe OHa K 3pUTesto

CS MSU Graphics & Media Lab (Video Group) _ _ 36
www.compression.ru/video/ CS MSU Graphics & Media Lab



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

Depth From Motion

Pe3synbtaT (KapTta rnybuHsbl)

YeM 6onblle CMeLLeHME TOUYKM MeXAay KaapaMu, TeM B/IMXKe OHa K 3pUTesto

CS MSU Graphics & Media Lab (Video Group) _ _ 37
www.compression.ru/video/ CS MSU Graphics & Media Lab



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

Depth From Motion

Pe3ynbTaThl

CS MSU Graphics & Media Lab (Video Group) 38
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

‘L Depth from Focus

ABTOMaTM4YeCKN NOCTPOEHHAs KapTa FJ'IY6MHbI ansa NCXoaHoro Kagapa

CS MSU Graphics & Media Lab (Video Group) _ _ 39
www.compression.ru/video/ CS MSU Graphics & Media Lab



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

[ NaBHaa naes
PacdokycrnpoBaHHOe n3obpaxkeHne

Pa3MbITO (AanbLue) CdhokycmpoBaHo

] (6nnxe)
CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/


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

J\—"')L
Depth from Focus (€2
[lepBUYHbIE AaHHbIE

VIDEO GROUP

M3Ha4yanbHble AaHHble 0 pachOKYCMPOBAHHOCTU
M306paxkeHns NoslyyaeM U3 aHanm3a rpaHuL

I — vicxoaHas
rpaHuLa obbekTa

[ ] —Pa3mbiTas
rpaHMua obbekTa

[ — CooTHoleHune
NPOU3BOAHbIX

o rpaHuy
NcxoaHas n pa3mbiTast MNpoun3BoaHble PYHKLMUM CooTHoLLeHne
rpaHuLbl 06beKTa rpaHuL, NpOU3BOAHbIX PYHKLNN
rpaHuL,
CS MSU Graphics & Media Lab (Video Group) 41

www.compression.ru/video/



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

Depth from Focus
PacnpocTpaHeHne nHgpopmMaLmnm

lna Bcero kagpa nHdopMauus UTEPATUBHO
PACMPOCTPAHAETCS MO NPUHLMNY:

CS MSU Graphics & Media Lab (Video Group) 42
www.compression.ru/video/



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

Depth from Focus
Pe3synbtaThl (1)

CS MSU Graphics & Media Lab (Video Group) 43
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

Depth from Focus
Pe3synbtaThl (2)

icxonHoe n3obpaxkeHme

CS MSU Graphics & Media Lab (Video Group) _ _ 44
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth from Focus
Pe3ynbTathl (3)

KapTa rnybuHsl

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


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

Depth from Focus
Pe3synbtaThl (4)

icxonHoe n3obpaxkeHme

CS MSU Graphics & Media Lab (Video Group) _ _ 46
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth from Focus
Pe3ynbTathbl (5)

KapTa rnybuHsl

CS MSU Graphics & Media Lab (Video Group) 47
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

Depth from Focus
Pe3ynbTathbl (6)

icxonHoe n3obpaxkeHme

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



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

Depth from Focus
Pe3synbtaThl (7)

KapTa rnybuHsl

CS MSU Graphics & Media Lab (Video Group) 49
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

Depth from Focus
PesynbTathbl (8)

icxonHoe n3obpaxkeHme

CS MSU Graphics & Media Lab (Video Group) _ _ 50
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth from Focus
Pe3ynbtaThl (9)

ABTOMaTM4YECKM NOCTPOEHHAs MacKa CHera

CS MSU Graphics & Media Lab (Video Group) _ _ 51
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth from Focus
PesynbTathbl (10)

GRAPHICS & MEDIA LAB
VIDEO GROUP

o . -

Pe3ynbtaT B 06beMe

CS MSU Graphics & Media Lab (Video Group) _ _ 52
www.compression.ru/video/ CS MSU Graphics & Media Lab
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‘L Depth from Geometry

ABTOMaTM4YeCKN NOCTPOEHHAs KapTa FJ'IY6MHbI ansa NCXoaHoro Kagapa

CS MSU Graphics & Media Lab (Video Group) _ _ 53
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Depth from Geometry &
AHanu3 reoMeTpum CLeHbl |

s CermeHTauma Heba

=  Ob6HapyxeHne NpsMbIx
JIMHUA Ha n306paxxeHun

= OnpepeneHne
XapakTepa
pacrnpeaeneHns NpsiMbIx
Ha n306pa)keHuun

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



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

Depth from Geometry

Pe3synbtaThl (1)

NcxonHoe n3obpaxkeHne

CS MSU Graphics & Media Lab (Video Group) _ _ 55
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Pe3ynbtaThl (2)

i Depth from Geometry

KapTa rnybuHsl

CS MSU Graphics & Media Lab (Video Group) 56
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

Depth from Geometry

PesynbTathl (3)

NcxonHoe n3obpaxkeHne

CS MSU Graphics & Media Lab (Video Group) _ _ 57
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Pe3synbtaThl (4)

i Depth from Geometry

KapTa rnybuHsl

CS MSU Graphics & Media Lab (Video Group) 58
www.compression.ru/video/ CS MSU Graphics & Media Lab


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

i Stereo to Multiview

3agadva — Ansg MCxXoaHoW ctepeonapbl BbIYUCIUTD
KapTy rnybuHbl AN AanbHENLLIEro NOCTPOEHUS
6onbluero Konmyecrtsa pakypcoB

ABTOMATUYECKN NMOCTPOEHHAsA KapTa rnybuHbl AN NCXOAHOro Kaapa

CS MSU Graphics & Media Lab (Video Group) 59
www.compression.ru/video/ CS MSU Graphics & Media Lab
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NI

Optical Flow &5

ObLwas 3agaya

[ns ABYX MocneaoBaTesIbHbIX KaApOB.

I,(x) — nepsbiii kagp X = (z,y)' €Q

I,(x) — BTOpOli Kagp () C R* — obnacTs nsobpaxeHns

TpebyeTcs HaNTK BEKTOPHOE nose u(x),
3a/atolLlee COOTBETCTBUE:

I(x +u(x)) = I)(x),Vx € ()
u(x) = (u1(x), us(x))" : R* = R

CS MSU Graphics & Media Lab (Video Group) 60
www.compression.ru/video/



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

Optical Flow &5

OcCHOBHas naes

= [pubnumxeHne curHana psiaoMm Tennopa:

I(x,y,t) = I( t)+6”5 + Ly + Lt
X, X, , to 0ty
O o+ L5y + Lot =0

ax " Ty T T

VITV = —I, — rnaBHoe ypaBHeHwe Optical Flow
= MUHUMKU3aUMSA cbyHKLwlM SHepruu:

=" g(x) (VI(x) Tu+ L(x)

XEcw

CS MSU Graphics & Media Lab (Video Group) - _ - _ 61
www.compression.ru/video/ http://en.wikipedia.org/wiki/Optical flow
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http://en.wikipedia.org/wiki/Optical_flow

[Tpnmep Optical Flow
Kaap 1

CS MSU Graphics & Media Lab (Video Group) . .
www.compression.ru/video/ http://vision.middlebury.edu/flow/
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[Tpnmep Optical Flow
Kaap 2

CS MSU Graphics & Media Lab (Video Group) . .
www.compression.ru/video/ http://vision.middlebury.edu/flow/
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http://www.compression.ru/video/

[Tpnmep Optical Flow

[los1e onNnTnYecKoro noToka

TOH U HaACbILLEHHOCTb LBEeTa onpenendrT HarnpaslieHNE N AJIUHY

BEKTOPA ABMXEHUA TOUKU

CS MSU Graphics & Media Lab (Video Group) . .
www.compression.ru/video/ http://vision.middlebury.edu/flow/
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. S22
Stereo to Multiview <>
Pe3synbTaThl (1)

IcxoaHbIM Kaap NEBbIM pakypc

CS MSU Graphics & Media Lab (Video Group)  CS MSU Graphics & Media Lab (Video Group), Kaap 65
www.compression.ru/video/ n3 punbma «O611a4vHO, BO3MOXKHbLI 0CAKM B BuAe dpukagenek»
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Stereo to Multiview
Pe3ynbTaThbl (2)

IcxoaHbIM Kaap nNpaBbi pakypc

CS MSU Graphics & Media Lab (Video Group)  CS MSU Graphics & Media Lab (Video Group), Kaap 66
www.compression.ru/video/ n3 punbma «O651a4HO, BO3MOXKHBLI 0CAKM B BuAe dpukagenek»
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Stereo to Multiview
Pe3synbTaThl (1)

Optical Flow

CS MSU Graphics & Media Lab (Video Group) 67
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Stereo to Multiview
Pe3synbTaThl (1)

KapTta rnybuHsi
CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/ CS MSU Graphics & Media Lab

68
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= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamepHble CUCTEMbI
= Matrix Bullet Time
« Toshiba Timesculpture

= Co3pnaHue 3D-KOHTEHTa
= Co3paHue KapT rnyouHbl

= MeToabl 06paboTkM KapT rNybmHbI
= [loCcTpoeHne HOBbIX paKypcoB

CS MSU Graphics & Media Lab (Video Group) 69
www.compression.ru/video/
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J\“"‘)L
KapTbl rnybuH &

OunbTpaung

[la>ke npu py4yHOU pa3MeTKe
KaAapOB BO3HMKAKT HETOYHOCTHU
KapTbl NyOuHbI:

= «KapToHkn» (OTCYyTCTBUE
penbeda n obvema)

= Hen paBW/ibHblE MPAHULLbI

= HecornacoBaHHOCTb rNybuHbI
coceIHNX KaapoB

CS MSU Graphics & Media Lab (Video Group)  Burazerovic et al., "Automatic depth profiling of 2d cinema- 70
www.compression.ru/video/ and photographic images”, ICIP 2009
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[1lpOoCTpaHCTBEHHAS

bunaTtepanbHasa ounbTpaums (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

(I:)MﬂpraLl,VIFI KapTbl I'J'Iy6MHbI Ha OCHOBE MCXOAHOIro Kaapa
CS MSU Graphics & Media Lab (Video Group)  Burazerovic et al., "Automatic depth profiling of 2d cinema- 71
www.compression.ru/video/ and photographic images”, ICIP 2009
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[1lpOoCTpaHCTBEHHAS

bunaTtepanbHasa ounbTpaums (2)

= Crna>kmBaHue
rMyOuHb|
DOBHbIX MO LIBETY
obnacren

= [logyepknBaHue
Pa3HULLb
Ha LIBETOBbIX
rpaHuLax

CS MSU Graphics & Media Lab (Video Group)  Burazerovic et al., "Automatic depth profiling of 2d cinema- 72
www.compression.ru/video/ and photographic images”, ICIP 2009
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[1lpOoCTpaHCTBEHHAS

Pe3ynbTaThl

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

CS MSU Graphics & Media Lab
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Pe3ynbTaThl

‘L [1lpOoCTpaHCTBEHHAS

Filtared

CS MSU Graphics & Media Lab (Video Group) 74
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[1lpOoCTpaHCTBEHHAS

Pe3ynbTaThl

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

CS MSU Graphics & Media Lab
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Pe3ynbTaThl

‘L [1lpOoCTpaHCTBEHHAS

Filtared

CS MSU Graphics & Media Lab (Video Group) 76
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[1lpOoCTpaHCTBEHHAS

Pe3ynbTaThl

CS MSU Graphics & Media Lab (Video Group) 77
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Pe3ynbTaThl

‘L [1lpOoCTpaHCTBEHHAS

Original

CS MSU Graphics & Media Lab (Video Group) 78
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Pe3ynbTaThl

‘L [1lpOoCTpaHCTBEHHAS

Filtared

CS MSU Graphics & Media Lab (Video Group) 79
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BpeMeHHasa punbTpaLuus

CxemMa paboThl

Crna>kuBaHue
N3MeHeHUs rnyouHbl
BO BpeMeHMU

= HopMmanusauus,
yCTpaHeHue
«MepuaHua»

= YJaneHune
«apTedaKToB»

CS MSU Graphics & Media Lab (Video Group) 80
www.compression.ru/video/
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BpeMeHHasi hunbTpaumns &

Spatio-Temporal Filtering

VIDEO GROUP

= [lnKkcenb onpenenaeTca TpeMa KoopamHaTaMuy —
(x, y, t) MONOXEHNE B NMPOCTPAHCTBE U BPEMEHMU

= PaccMaTpuBaeM OKPEeCTHOCTb Mo BCEM TPeM
KoopAMHaTaM, C YyYeTOM KOMMNEeHcaumn ABUXEHUS

CS MSU Graphics & Media Lab (Video Group) 81
www.compression.ru/video/
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BpeMeHHasa punbTpaLuus

Pe3ynbTaThl

CS MSU Graphics & Media Lab (Video Group) 82
www.compression.ru/video/ CS MSU Graphics & Media Lab
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BpeMeHHasa punbTpaLuus

CpaBHeHue

CS MSU Graphics & Media Lab (Video Group) 83
www.compression.ru/video/ CS MSU Graphics & Media Lab
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BpeMeHHasa punbTpaLuus

CpaBHeHue

Original

CS MSU Graphics & Media Lab (Video Group) 84
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BpeMeHHasa punbTpaLuus

CpaBHeHue

Spatdal

CS MSU Graphics & Media Lab (Video Group) 85
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BpeMeHHasa punbTpaLuus

CpaBHeHue

Spatio-tamporal

CS MSU Graphics & Media Lab (Video Group) 86
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BpeMeHHasa punbTpaLuus

CpaBHeHue

Original

CS MSU Graphics & Media Lab (Video Group) 87
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‘L CopeprkaHue

= CoBpeMeHHbIN 3D-KOHTEHT
= MHOrokamepHble CUCTEMbI
= Matrix Bullet Time
« Toshiba Timesculpture

= Co3gaHne 3D-KOHTeHTa
= Co3paHue KapT rnyouHbl

= MeToabl 06paboTku KapT rnybuHbI
= [MocTpoeHune HOBbIX paKypcoB

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

[loCTpOEHME HOBbIX paKypcoB

= Ha BXxoae nMmeetca ncxogHoe nsobpakeHue
N KapTa rnyouHbl

= Tpebyetca npeobpa3oBaTb NCXOAHbIM Kaap
COrIacHO NPUHLUMMNAM BUHOKYNSPHOW
cTepeorpadumn (ob6bekTaM, HaxoasLWmMMCS
bnuxe, cCoOoTBETCTBYET 60NbLLMMN Napasnakc)

CS MSU Graphics & Media Lab (Video Group) 89
www.compression.ru/video/
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buHoOKynspHas crepeorpadusa =

[Mapannakc — pacCTossHME MeXAY KapTUHKaMM
AJ191 pa3HbIX 71a3 Ha 3KpaHe

MONOXXUTESTbHbIN: OTPULATESbHbIN:
06beKT aaneko 06beKkT psaaom

CS MSU Graphics & Media Lab (Video Group) 90

www.compression.ru/video/ ightillusion.com



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

[loCTpoeHne pakypcoB
NHTepnonuposaHue Bnaos (1)

CMeLLLaeM MUKCENN B COOTBETCTBUN C UX FTyOUHON

CS MSU Graphics & Media Lab (Video Group) _ 91
www.compression.ru/video/ http://www.cgm.computergraphics.ru
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[loCTpoeHne pakypcoB
NHTepnonuposaHue B1aoB (2)

CS MSU Graphics & Media Lab (Video Group) _ _
www.compression.ru/video/ CS MSU Graphics & Media Lab
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S22

MoCTpOeHMe HOBbIX paKypcoB T &T
Inpainting

= [losgBnsoTca 0bnactn, KoTopbix He 6bIN0
Ha NcxoaHOM mn3obpa)xkeHuu (T.H. 061acTu

OTKpPbITUSA)

= [pebyloTca anropnTtMbl Ka4eCTBEHHOro
3anosiHeHns nycToT (T.H. aAropuUTMbl
inpainting)

CS MSU Graphics & Media Lab (Video Group) o3
www.compression.ru/video/
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Inpainting

OcHoBHas naes (1)

CraTnyeckas akcTpanonsaumns obbekToB oHa
B 06/1aCTU OTKPbITUS:

CS MSU Graphics & Media Lab (Video Group) 94
www.compression.ru/video/
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- =3
Inpainting &
OcHoBHasa naes (2) |

[na Bnaeo BO3MOXXHO
BOCCTAHOBUTb Y4aCTKMN (POHa
3a CYEeT coceaHnX KaapoB

C NOMOLLbIO aHanNn3a
pPe3yfibTaToOB KOMMNEHcaUun
ABUXEHUS

CS MSU Graphics & Media Lab (Video Group) o5
www.compression.ru/video/
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Inpainting

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 96
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Inpainting o
AnbTepHaTUBHada naes

lcnonb3oBaHWe caMornogobusi B TEKCTypax
n306paxkeHuns:

= MOXHO BOCCTaHaB/IMBATb 3HAYEHUE TOYUKU
N3 TOYEK CO CXOXEN OKPECTHOCTbIO
= OueHb ponroe BpeMs paboThl
= He BOCCTaHaBAMBAKOTCA CUJIbHO
TeKCTYpupoBaHHble 0bnacTu
= PelleHne — BOCCTaHOB/IEHME N306paKeHus
LenbiMm 6nokamm

_ A. Criminisi*, P. P'rez and K. Toyama, “Region Filling
CS MSU Graphics & Media Lab (Video Group) and Object Removal by Exemplar-Based Image Inpainting”, 97
www.compression.ru/video/ IEEE transaction on imaae processina. 2004
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Exemplar-Based Inpainting
Pe3ynbTaTthl (1)

3anosIHeHne 3K3eMnasgapamMu

CS MSU Graphics & Media Lab (Video Group) _ _ 98
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaThl (2)

NcxoaHoe nsobpaxxeHue

CS MSU Graphics & Media Lab (Video Group) _ _ 99
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaThl (3)

3aMacKMpoBaHHble 06BHEKTDI

CS MSU Graphics & Media Lab (Video Group) _ _ 100
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaTthl (4)

3anonHeHne yganeHHon obnacrtu

CS MSU Graphics & Media Lab (Video Group) _ _ 101
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaThl (5)

NcxoaHoe nsobpaxxeHue

CS MSU Graphics & Media Lab (Video Group) _ _ 102
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaThl (6)

3aMacKMpOBAHHbIN O6BEKT

CS MSU Graphics & Media Lab (Video Group) _ _ 103
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Exemplar-Based Inpainting
Pe3ynbTaTthl (7)

3anonHeHne yganeHHon obnacrtu

CS MSU Graphics & Media Lab (Video Group) _ _ 104
www.compression.ru/video/ CS MSU Graphics & Media Lab
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[ToCcTpoeHME HOBbIX PaKypCoOB 23
HeToO4YHOCTU rpaHul

[NloaobHble NpobneMbl Ha rpaHMLIAX 06HLEKTOB
narybHo cka3sblBaloTCs Ha BocnpuaTumn 3D

CS MSU Graphics & Media Lab (Video Group) 105
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Bo3MOXHble npobneMbl
«[MpununaHune» obbekTa K @oHy (1)

FG — nepeaHuun nnaH
BG — 3aaHWM nnaH
TR — obnactb nepexoaa (TRansition area)

Fo, Bp, Fr, By — rpaHuubl 06beKTOB Ha UCXOAHOM U306paXxkeHuu
N Ha KapTe rnybuHbl

FA, FM, TM, BA, BM — foreground/transition/background
alignment/misalignment

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 106
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011
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Bo3MOXHble npobneMbl
«[MpununaHune» obbekTa K @oHy (2)

CS MSU Graphics & Media Lab (Video Group) 107
www.compression.ru/video/ CS MSU Graphics & Media Lab
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J\““")L
Bo3MO>KHble Npo6neMbl (€
Pa3pbiB pa3mbITon rpaHuLbl (1)

VIDEO GROUP

FG — nepeaHuun nnaH
BG — 3aaHWM nnaH
TR — obnactb nepexoaa (TRansition area)

Fo, Bp, Fr, By — rpaHuubl 06beKTOB Ha UCXOAHOM U306paXxkeHuu
N Ha KapTe rnybuHbl

FA, FM, TM, BA, BM — foreground/transition/background
alignment/misalignment

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 108
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011
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Bo3MOXHble npobneMbl
Pa3pbiB pa3mMbITOM rpaHuLbl (2)

CS MSU Graphics & Media Lab (Video Group) 109
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Bo3MOXHble npobneMbl
2P PEKT «CTeKNAHHOro Konnaka» (1)

FG — nepeaHuun nnaH
BG — 3aaHWM nnaH
TR — obnactb nepexoaa (TRansition area)

Fo, Bp, Fr, By — rpaHuubl 06beKTOB Ha UCXOAHOM U306paXxkeHuu
N Ha KapTe rnybuHbl

FA, FM, TM, BA, BM — foreground/transition/background
alignment/misalignment

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 110
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011
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Bo3MOXHble npobneMbl
D(PPEKT «CTEKNAHHOro Konaka» (2)

CS MSU Graphics & Media Lab (Video Group) 111
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BapuvaHTbl pelieHns
Anroput™m yaanenus aptedakrtos (1/3)

1. BblpaBHMBaHWE rpaHuLbl 06beKTa
Ha UCXOAHOM M306pa)keHnn n KapTe rnybuHbl

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 112
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011



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

BapuvaHTbl pelieHns
Anroput™m yaaneHus aptedakTtos (2/3)

GGGGGGGGG

2. YaaneHue HEKOPPEKTHO CABUHYTbIX
nuKkcenem obvekTa

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 113
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011
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BapuvaHTbl pelieHns
Anroput™m yaanenus aptedakTtos (3/3)

3. 3anonHeHue disocclusion-obnacren

CS MSU Graphics & Media Lab (Video Group) Yin Zhao, et al., “Boundary Artifact Reduction in View 114
www.compression.ru/video/ Synthesis of 3D Video,” IEEE Broadcasting, 2011
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Y
Ll
BapuaHTbl pelleHnd @L_J
Matting
[lekoMno3numst NCXoaHOro n3obpaxeHus I:
1. F —nepegHun nnaH
>. B — 3agHuUn nnaH
3. o — KapTa npo3pavyHoCTu
CS MSU Graphics & Media Lab (Video Group) 115
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Matting

Npoes

= [1peanonoXXeHne 0 NOKanbHOW MaAKOCTy

= MyHMMKM3aUKUA DYHKUUK

- . . A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution
CSMSU G hics & Media Lab (Video Gro
U oraphics & Medla cap (Vi “P) o Natural Image Matting. IEEE Trans. PAML, Feb 2008 116
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Matting

Pe3ynbTathbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 117
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Matting

Pe3synbtaThl (2)

icxonHoe n3obpaxkeHme

CS MSU Graphics & Media Lab (Video Group) _ _ 118
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Matting

PesynbTathl (3)

BoccTaHOBNEHHbIW 3a4HUN NNaH

CS MSU Graphics & Media Lab (Video Group) _ _ 119
www.compression.ru/video/ CS MSU Graphics & Media Lab
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Matting

Pe3synbTaThl (4)

GRAPHICS & MEDIA LAB
VIDEO GROUP

-
. -

- |

Pe3ynbtaT B 06beMe

CS MSU Graphics & Media Lab (Video Group) 120
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Matting

PesynbTathl (5)

CS MSU Graphics & Media Lab (Video Group) _ _
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Matting

Pe3ynbTathbl (6)

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) 122
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