To4yHOe BblaeneHune rpaHul

ﬁ 06beKkToB

Muxaunn Epodees

Video Group
CS MSU Graphics & Media Lab
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BBeaeHue
[TOCTaHOBKaA 3a4Q4u

o I(x) =a(x)F(x) + (1 — a(x))B(x)
x — TOYKa Ha NNIOCKOCTH

[ — ncxogHoe n3obpaxxeHue

F — 06beKkT ansa BblaeneHus

B — ¢oH

a — KO3 POULNEHT NMpo3payvHOCTH

3a4aya: No AaHHOMY M306paXXKeHU0 HanuTu
OCTal/lbHblé HEM3BECTHbIE

CS MSU Graphics & Media Lab (Video Group) 3
www.compression.ru/video/
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BBeaeHue
HeKkoppeKTHO NMocTaB/IeHHasa 3a4a4a

Tpwu HensBecTHbIX (F, B, «), oaHa n3sectHas (1).

YT06bl pewnTb 3a4a4y HY>XHbl AOMOHUTESNbHbIE
yC/OBUS.

BO3MOXHble AOMNOSTHUTENbHbIE YCITOBUS:
= MHPOPMaLMS OT NOJIb30BaTeNS

= N306pakeHnst C pa3HbIX Kamep

= OCBeLleHMe 06bEKTOB BCMbILLIKOW

= [IaHHbIE O ABMXEHUM

CS MSU Graphics & Media Lab (Video Group) 4
www.compression.ru/video/
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‘L CoaeprkaHue

= BBepgeHue
= Robust Matting
= Video SnapCut

CS MSU Graphics & Media Lab (Video Group) 5
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Robust Matting

OnucaHue MeToaa

MeTop, C UCMOSIb30BaHMEM BXOAHOIO
n3o06paxeHus n trimap CTpouUT a-Macky.

OcCHOBHasa naes: UCnosb30BaTb

ans onpeneneHns KosdpduuneHTa
NpPO3pPaYHOCTU He BCE TOUYKM (POHA N 0ObbeKTa

B OKPECTHOCTU, a N1Llb Hanbonee «HaaexXHble»

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 6

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

Bbibop Touek

[ns napbl Todek poHa n obbekTa

N3 OKPECTHOCTU HEU3BECTHOM TOYKM HaNOEM:
= [Mpeanonaraembii KO3MDPULMEHT NPO3PAYHOCTU

4 (C'— B?)(F"— B?) ¢,BJ, Fi — nabnioaaeMblii LBeT,
o | Fi— Bi |2 uBeT ¢oHa n obbeKkTa

= PasHuua mexay HabnogaeMbiM LIBETOM U
npeacKka3aHHbIM

| C' — (d:F""i + (1 — d:)Bj) |
[F B

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 7/

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007

Ru(F', BI) =
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Bbibop Touek (2)

‘L Robust Matting

= BBegeM aBa Beca A1s NoowpeHns ToYek,
CUJIbHO NOXOXMX Ha (POH UK O0ObEKT

W(Xi) =exp| — ”Xi _ CHZ Xe {F,B}
P\ ™ min, (IXT = C[))? '

= OnpenennM HageXXHOCTb Mapbl TOYEK
S Ry (F*, B7)? - w(F") - w(B’

2
~— N1

o

. . ] WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 8

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[TossICHEeHMe CMbIC/la HaEeXXHOCTU

BBeaeHHOM DYHKUMEN HAaeXHOCTU byaeT
Npu3HaHa npeanoYTUTeNbHee napa Tovek B, F,

—
—

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting.

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

KapTbl HaAEXHOCTU U NMPO3PavyHOCTU

= /19 Kaxxpon HeonpeaeneHHON TOYKM
BblbepeM TpU napbl To4EK PoHa N 06BbEKTA C
HanbonbLLIEN HAAEXHOCTbIO

= YCpeaHUM HaAeXHOCTb U MPO3payHOCTb 3TUX
nap

= 3aHeceM MnoJlyyYeHHble 3HAYeHUs B KapTy
MPO3pavyHOCTM N HAAEXKHOCTU

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting.

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007

10
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Robust Matting

KapTbl HaAEXHOCTU U NMPO3PavyHOCTU

NcxopHoe
n3obpaxkeHune u
HaAEXHOCTb Nnap To4Yek
1 : v 3

08}

06

o \ 43
02¢ .
(a) \

0 a i 4

0 100 200 300 400
Sample pair index

Confidence value

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

KapTta KapTa
MPO3PAaYHOCTH HaAEXXHOCTU

GRAPHICS & MEDIA LAB
VIDEO GROUP

(b)

WANG, J., AND COHEN, M. 2007.
Optimized color sampling for robust matting.
In Proc. of IEEE CVPR, 2007

11
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GRAPHICS & MEDIA LAB
VIDEO GROUP

‘L Robust Matting

dopMa OKpeCTHOCTU

TpagMunoHHas [1peanoXxeHHas
OKPEeCTHOCTb OKPEeCTHOCTb
WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 12

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

OnNTMM3aumnss Macku

PaccMoTpuM rpad. Qg Q,
MHOXXeCTBO BepLUNH — BCe
TOYKU N306paKeHns u aBe
crneumanbHbIX BEPLUMHbI

(oH B 1 06bekT F. Kaxkgas S
BeplUMHA coeInHeHa N W
CO CBOMMM coceasiMn u [ i

cneunanbHbIMU 7 7/

BEPLLUNHAMMU

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 13

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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OnNTMM3aumnss Macku

‘L Robust Matting

Beca pebep:
W(Z F) =y - f@,d; + (1 — fg)é(dg > 0.5)]

at

W (i, B) = v (1 — @) + (1= £)0(d; < 0.5)]
(4,7) €
Wy = >0 R+ S )

wi— OKHO 3x3, C; — HabntoaaeMbin LBET,
U, — MaTeMaTU4ecKoe OXXnaaHue BHYTPU OKHa,
¥, — MaTpuua KoBapuaumm, y = 0.1, e = 107°

_ _ WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 14
www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[TocTpoeHne KOHEYHOMN MacKu

K noctpoeHHOMY rpady npMMeHuM MeTof
Random Walk, T.e. HanaeM BEpOSATHOCTb
NPUNTU U3 BEPLLMHBI F B KaXKAYHO0 TOUKY
n3obpaxenuns. CoctaBuM U3 3TUX BEPOSATHOCTEN
KOHEYHYIO MacKy.

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 15

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[IpMepbl paboTbl U CpaBHEHME

O6beKTUBHOE CPaBHEHME aNrOPUTMOB
Ha OCHOBE cpeaHeKBaapPaTUYHOWN OLLNOKMK

Ground-truth:
= Tpu n30bpaxeHns Ha ocHoBe blue screen matting
= TPpW Ha OCHOBe rnoaMeHbl POoHa
= [IBa HaTypasbHbIX U306paxkeHuns

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 16

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[IpnMepbl paboTbl U cpaBHeHMe (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Random walk

KnoGkouts, . & Poisson ‘ Bayesian
. N
» ‘\ . h A \\ W 4

b S U
L %% ’

N | I8

N\
Iterative BP Closed-form ‘ Ground-truth
£

Iter. | Clos. Our| Grd-Tru.|

h |

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 17

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[IpnMepbl paboTbl U cpaBHeHne (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

2500 T '
@+ Bayesian
=+ = |terative BP
soool —*— Closed form a
& Knockout2
v Global Poisson
— ——4— Random Walk Y
| = Robust '--N
L
73]
=
1000 | ..

——%
: ._,_-'--v—""" ' '———
3 4 5 B 7 8 9 10
Trimap Level

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 18
www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[IpMepbl paboTbl U cpaBHeHMe (4)

GRAPHICS & MEDIA LAB
VIDEO GROUP

=7 \ =
Random walk Poisson - Closed-form z Knockout 2 -

/)

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 19

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

[IpnMepbl paboTbl U cpaBHeHne (5)

GRAPHICS & MEDIA LAB
VIDEO GROUP

5000 £
0O+ Bayesian E
45001 . 4.~ perative BP
4000 — = —" Closed form s
ol — Knockout2 2
oG Poisson Y J
3000 | ——+— Random walk e T
wi . or
%3 2500 ] = Robust - o ‘0,9“""3.,’ '
2000 B LT
» —— o x
1500 i

D
D

'
d > g d

5 b 7 8 9 1

Trimap Level A

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 20
www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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Robust Matting

AHaNM3 MeToaa

GRAPHICS & MEDIA LAB
VIDEO GROUP

= JIOCTOMHCTBa
= Jlydwinm pesynbTaT B CPAaBHUTENBHOM TECTE
= Mano gerpagmpyeTt npu CHMXEHUN KayecTBa
trimap
= HepoctaTku

= YCTynaeT MetodaMm, OCHOBAHHbLIM Ha
pacnpoCcTpaHeHUn MacKku, Npu CpaBHEHUN Ha
rpyobIX Mackax

. . . WANG, J., AND COHEN, M. 2007.
CS MSU Graphics & Media Lab (Video Group) Optimized color sampling for robust matting. 21

www.compression.ru/video/ In Proc. of IEEE CVPR, 2007
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‘L CoaeprkaHue

= BBepeHue
= Robust Matting
= Video SnapCut

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

OnucaHune MeToaa

GRAPHICS & MEDIA LAB
VIDEO GROUP

B kauecTBe AOMOSTHUTENbHbIX AAHHbIX UCMOJb3YeTCS
rpybas Macka 06bEeKTOB A4/15 KNOYEBbLIX KaZpoB.

OcCHOBHas naes: pelatb 3aa4y B MasieHbKNX OKHaX,
PACrONIOXKEHHbIX BAOJb rPaHuLbl 0bbekTa u
nepemMeLlaTb Ux Bcrea 3a 06beKkToM.

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 23
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

CxeMa paboTbl MeToAa

1. 1N nepBoro Kaapa nony4ymtb rpybyto Macky

2. Pacnonoxutb BAOMb rpaHunLbl 06bekTa

HebonblUMe NepekpbiBatoLWue Apyr apyra
OKHa

3. IHMUmManmsmnpoBaTb Moaenb LBeTa n hopMbl
BHYTPU Ka>XA0ro okHa

4. lMocTponTb BUHAPHYIO MacKy
5. [10OCTPOUTb a-MacKy

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 24
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

CxeMa paboTbl MeToaa (2)

6. [lepentun K cneayrowemy Kaapy

7. Ha ocHoBe aaHHbIX optical flow nepemecTuTb
OKHa U 0BHOBUTb Macky

. OBHOBUTb MOAENDb LBETA U (DOPMbl BHYTPU
Ka)k10ro OKHa

o. [locTponUTb BUHAPHYIO U 0-MacKy
10. NepenTtn K wary 6

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 25
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

NMHMUManmn3ayums oKoH

ElNsa KaXxaoro okHa Heobxoammo
MHULMANU3UPOBATh:

= Mogenb uBeta M,
= HageXxHocTb Moaenu uBeTa f,
= Moaenb popMbl M,

X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:

CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 26
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

Mopaenb uBeTa

PacnpeneneHune uBeTa MOAEINPYETCS C
nomoubto Gaussian mixture model (GMM)

ANroputT™M MHULUMaANM3aLnn:

= BblbpaTb BHYTpM OKHA TOYKM POHa Ha
DACCTOSIHUMN HE MEHEeE NSATU NUKCENEN OT
rpaHnLbI

= [locTpontb GMM M3 Tpex KOMNOHEHT

= [1OBTOpPUTb aHaNOrnyHble AENCTBUSA OIS
0bbeKToB

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 27
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

Gaussian mixture model (GMM)

BekTop z NpnHaaneXxuT o6bekTy C BEpOSTHOCTbIO

Prg(z) = Z Trg(k)G(2Z: figg(k), Ryg(k))
k

BekTop z NpnHaaIexuT OoHy C BEPOSITHOCTbIO

Pog(2) = Y oo (k)G(Z: jing(K), Rog(k))
k

[MNOTHOCTb MHOFOMEpPHOro pacnpeaeneHus Maycca

1

1
G(z: fi, R) = |[R||7* xexp{—5(z— )" R~ (z— 1)}

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 28
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut
[locTpoeHne GMM

(k). 1, (k) — CpeAHee 3HaYeHMe BEKTOPOB B k-OM
Knacrepe ¢oHa unu obbekTa

R, (k). R, (k) — mMaTpuLia KOBap1aLmii BEKTOPOB B K-OM
Knacrepe

mpg(k), ey (k) — BEC KNAcTEPa NpONopLNOHaneH
KOSIMYEeCTBY BEKTOPOB B HEM

BeposaTHOCTb, YTO TOYKA NPUHAANEXUT 06bEKTY
P
D, (X) — fg(x)
Prg(x) T Pbg(x)

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 29
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

Hage>XXHOCTb LUBETOBOU MOAENU

@Tpa)kaeT, HAaCKO/IbKO POH N 0O6BLEKTDI
Pa3/IM4YUMbl C TOYKU 3PEHUS MOCTPOEHHOM

MOAEJIN
f . 1 t]ﬁV[’?_;.c |Lt(a:) o pc(aj)| ) wg(ﬁlﬁ‘)di?
c fW;; we(x)dx

d*(x)
o.° )

C

w.(x) = exp(—

W, — OKHO, L'— Macka, d — pacCTosiHMe A0 Kpas,

P FMAAADIALIDY MAAMANRTA AIrrLL

X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
robust video object cutout using localized classifiers. ACM 30
Transactions on Graphics, 2009

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

‘L Video SnapCut

QOCTOUT U3 TeKyLLI,Eﬁ MACKN N HAAEXHOCTH
MOAEN

2 2
fo(a) =1 — exp(—d*(x)/o?)
d — pacCTossHWe A0 Kpas
g. — { U-m-in—\_@(fg—fcutaff)r fcutoff <fc § 1

Omin 0 g fc: S fcutoff
— ) r
a = (JTH{II — O--m*an)/(l — fcutoff)
fcutc}ff — 0859 Omin — 25 r = 2 Omax — WUMPVHA OKHA
X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 31

www.compression.ru/video/ Transactions on Graphics, 2009
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[MocTpoeHne bruHapHOM Macku

‘L Video SnapCut

BeposATHOCTb MPU3HATb NUKCENb 06bEKTOM
BHYTPU OKHa

pr(x) = fo(x) L (x) + (1 = fo(2))pe ()
IToroBass BEposTHOCTb
2 rr@) (=] + )7

Flr) =
Pr(T) = S e+ o)
e = 0.1, ¢, — LEHTP OKHa

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 32
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

[MocTpoeHne 6uHapHoM Macku (2)

= [1OCTpOMM Ha OCHOBE BEPOATHOCTEU PYHKLINIO

3Heprun n npuMennm Graph Cut, nonyymm
MacCKy

= O6HOBMM MoAesb LBeTa U GOpMbl B KaXKA0M
OKHe

= [l0OCTpOMM HOBYIO MacKy

= bygem noBTOpATb, MOKa Macka He nepecTaHeT
MEHATLCH

X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:

CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 33
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

[loCTpoeHune o-Macku

[MocTpouM trimap, NpMMeHMB K BMHApHON Macke
NOC/IeA0BaTENbHO CY)KEHUE U pacLUMPEHNE

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 34
www.compression.ru/video/ Transactions on Graphics, 2009
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[locTpoeHne a-Macku (2)

‘L Video SnapCut

t - T/ t A t—1Y2 Cot ~t\2
o' = argmin »_ [)\;1: (g, — a7 )"+ A (o, — ay) ]
L at relU
—}—)\SC}JtTL-mCEt:
U — Hen3BecTHas obnactb trimap

[epBoe cnaraemoe — TpeboBaHme
HEeNPepbIBHOCTU BO BPEMEHW

BTOpoe — HaCKOIbKO XOPOLLO AaHHbIV LIBET
MOX>XHO OnucaTb CMeleHneM (PoHa U 06beKTa

TpeTbe — HENPEPLIBHOCTb B NPOCTPAHCTBE

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 39
www.compression.ru/video/ Transactions on Graphics, 2009
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‘L Video SnapCut

[locTpoeHne a-Macku (3)

a' = argmin > [)\g(aai — a2+ NS (ol — 5@;)2]
m at  LcU

T t
A ™ Lol
— t—1 _
o1 Xk Bwy -l 1($Wk) X, 't — TOUKa,
X >k Bw, COOTBETCTBYIOLAs AaHHOW U3

MPOLL/IOro Kaapa

1
W, — €X
6 k p |Wk|

> L, (i) = Ly, (0)| /ow
ieW,

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 36
www.compression.ru/video/ Transactions on Graphics, 2009
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‘L Video SnapCut

[locTpoeHune a-Macku (4)

a' = argmin > [)\g(aai — a2+ NS (ol — 5@;)2]
0 at  LcU

—}—)\SC}JtTL-mCEtg

L,(i,j)= > (’SU%(1+ El Z(L'ﬂk)([jﬂk)))

K (i j)ewy Twil T Ok

6;j — cumBoN KpoHekepa

Uk, 0, — MdTEMATUYHECKOE OXXNAAHUE U
ancnepcnd UHTEHCUBHOCTU BHYTPU OKHA

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 37

www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

[locTpoeHune a-Macku (5)

[lonlydeHmne o-Macku Tenepb CBOAUTCA K
peweHunio CJ1AY.
W

(1)

McxoaHbIn bparMeHT o-Macka

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 38

www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

[lepemMelleHmne OKoH

= HanpeM ocobble ToUkM BHYTpu 0bbekTa A/s
napbl Kaapos

= Hangem adpcdrHHOe npeobpa3oBaHme Mexay
3TUMWN KaapamMu

= Mexay HOBbLIM KaapoM 1 npeobpa3oBaHHbLIM
HanaeM optical flow

= COBMHEM OKHO Ha cpefHee 3HavyeHue
BekTOopoB optical flow B 3TOM OKHe

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
CS MSU Graphics & Media Lab (Video Group) robust video object cutout using localized classifiers. ACM 39
www.compression.ru/video/ Transactions on Graphics, 2009
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Video SnapCut

O6HoBNEeHne Moaeneu

= Moaenb (popMbl 06HOBMISIETCH HA OCHOBAHUK
HOBOW MacCKu

= Mopaenb uBeTa
[1Be Mopenu

= VcTOpnYeckyto — MoAenb C NPOLIOro Kaapa

= [eKyLlyo — Moaesb, COCTaB/IEHHYIO N3 MOAENN
NS AAHHOrO KaZpa Y UCTOPUYECKOM

Ecnv ncnonb3oBaHWe NCTOPUYECKON MOAENN
NPMBOANT K YMEHbLLEHUIO 06/1aCTN POHA — BO3bMEM
TEKYLLYIO MOJENb.
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Video SnapCut

A3MeHeHne Tononornm obbvekTa

dopMa 06beKkTa MOXET CYLLUEeCTBEHHO
N3MEHSATLCS, HEOOX0ANMO yaansTb OKHa U
no6aBnsaTb HOBbIE:

s CMeCTUM LIeHTPbl OKOH Ha rpaHuLly obbekTa

= Ya/IMM OKHO, €CN MIOTHOCTb OKOH
B OKPECTHOCTM BbICOKA

= /lobaBUM OKHO, eC/fin eCTb TOYKU, HE
NOKpPbITbIE HX OAHUM OKHOM

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut

N3MeHeHne Tononorum obbvekTa (2)

[lpnMep nobasrieHns HOBbIX OKOH

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut

PacnpocTpaHeHue B ABYX HanpaBieHUAX

ElpMMEeHMM anropuT™M B 06paTHOM HanpaBlEeHUN.
HoBasi KapTa BEpPOSATHOCTEN:

, t—t1)p2(z) (2 —t)-p(x
ple(z) = ( )pf(tg_il )-pF(x)

prl, pr? — KapTa BEPOSATHOCTEN ANst NPSAMOro u
obpaTHOro xoaa

tl,t?* — HOMepa K/IOYEBbIX KaapoB

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut

[IpnmMep paboThbl

GRAPHICS & MEDIA LAB
VIDEO GROUP

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut
[lpnmMep paboTbl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut

CpaBHeHME C ApyrMMn METOAaMU

GRAPHICS & MEDIA LAB
VIDEO GROUP

LiBeTOM BblAeneHa AOoNOSIHUTENbHAs
MHOPMaLMs, KOTOPYHO BHOCW/ MOJSIb30BaTeSb
ANS1 NONYYEHUS XKETAEMOrO pe3y ibTaTa
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Video SnapCut

CpaBHeHWe ¢ aopyrmMmM Metoaamu (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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Video SnapCut

AHaNM3 MeToaa

GRAPHICS & MEDIA LAB
VIDEO GROUP

= JIOCTOMHCTBa
= AnropuTtMm BKJItoYeH B coctaB Adobe After Effects CS5
= JIOKanbHOCTb OKOH MO3BONSIET BHOCUTb HEbosbLLNE
npaBkun 6e3 NoBTOpHOM 06paboTKM BCEro BUAEO
= HepocrtaTku

=« He obpabaTbiBaeT nosiB/ieHMEe HOBbIX LIBETOB
Ha rpaHuue obbekTa

= He obpabaTtbiBaeT 06bekTbl HeOnpeaeneHHon hopMbl
(OroHb, AbiM)

] ] ] X. Bai, J. Wang, D. Simons, and G. Sapiro. Video SnapCut:
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