HeKkoTopble MeToAbl

ﬁ MaTUPOBAHUSA BUAEO

tOpun bepaHukos

Video Group
CS MSU Graphics & Media Lab



= BBeaeHue

s Closed Form Image Matting

= Temporally Consistent Video Matting
= FuzzyMatte

= CBOM MeToA

= 3aKJ/Il0YeHune

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


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

GRAPHICS & MEDIA LAB

BBeaeHune

Definite

Definite
" Foreground T

CS MSU Graphics & Media Lab (Video Group) 3
www.compression.ru/video/ N306paxeHusa us J. Wang and M. Cohen, “Matting Survey”
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i TpeboBaHus K anropuTMmy

= CKopocCTb paboThl
= OTCyTCTBME «MNPOBANIOB» HAa 0bbeKTax
s OTCYyTCTBME «MepUaHna» Ha BUAEO

= OnpepneneHuve uBeToB (POHA N 06BbEKTA

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


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

= BBepeHue

= Closed-form image matting

= Temporally consistent video matting
= FuzzyMatte

= CBOM MeToA

= 3aKJ/Il0YeHune

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


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

i Closed-form image matting

= [1peanonoXXeHne 0 NOKanbHOW MMaaKoCTy

o ~al,+b, View, a=—— b:—FLiB

\ \ T _— ~_

[Mpo3payHocTb | | Tekywmn || OkHo 3%3 LiBeT o6bekTa LiBeT poHa
LBeT

= MUMHMMMBaUUS DYHKLUU

J(o,a,b)= Z z (o — ajli — b,j)z Ea?
_/Lg[ .waj\ T

Becb kagp | | OkHO BOKpYr nukcens j Perynapusauus

CS MSU Graphics & Media Lab (Video Group) A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 6
Wwwlcompression_ru [video/ Natural Image Mattlng IEEE Trans. PAMI, Feb 2008
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i OcHOBHaga TeopeMa

Myctb  J(o) = mibn J(ot,a,b)

_~1
Toraa  J(o) =o' Lo Konnuecteo nukceneii

/ B U306paxKeHnH

roe L -matpuua N XN,y KOTOPOM 3neMeHT (i, )

I 1
2 Ojj = — | 1- g 2 (i — i) (Lj — i)

k|(i,])ew N ‘ Wk | Wy Gk\ Iy

CumBon KpOHeKepa\ [uncnepcna uBeTa B OKHE> CpeaHun UBET B OKHE

CS MSU Graphics & Media Lab (Video Group) A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 7



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

‘L PaboTa c uBeToM

= [lepexon oT nMHenHon moaenu K 4D
o ~alj+b == o~ Y dIf +b
C

= Bua MaTtpuubl Ans UBETHOMO NM306pa)keHns

Z (Sf.f—i(lﬂff—ﬂk)(zﬁ - 13)1(1_;—/1;{)))

. 1% W
K|(i.j)€wy Wil / Wi \
MaTpuua KoBapuauum EavHuyHag maTtpuua 3x3
CS MSU Graphics & Media Lab (Video Group) A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 8

Wwwlcompression_ru [video/ Natural Image Mattlng IEEE Trans. PAMI, Feb 2008
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i ®OUHaNbHbIX BUA anropuTMa

= 3a4a4a MUHUMKU3AUUK DYHKLUMKN N nepeMeHHbIX

= Bpemsa paboTtbl ncxogHoro metoaa — 20c
(MATLAB, kagp 300x200)

= ONTUMM3auUun 3a cyeT npopexmnsaHns n multigrid
solver

CS MSU Graphics & Media Lab (Video Group) A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 9
Wwwlcompression_ru [video/ Natural Image Mattlng IEEE Trans. PAMI, Feb 2008


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

i [IpuMepbl paboThl (1)

(d) Our result

(e) Peacock trimap (f) Poisson from trimap (g) Bayesian (h) Random walk

CS MSU Graphics & Media Lab (Video Group) A Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 10
www.compression.ru/video/ Natural Image Matting. IEEE Trans. PAMI, Feb 2008
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i [IpMepbl paboThl (2)

-

(1) Fire scribbles (j) Poisson from scribbles (1) Our result
F

(k) Wang-Cohen
o

(m) Fire trimap (n) Poisson from trimap (o) Bayesian (p) Random walk

CS MSU Graphics & Media Lab (Video Group) A. Levin D. Lischinski and Y. Weiss. A Closed Form Solution to 11
Wwwlcompression_ru [video/ Natural Image Mattlng IEEE Trans. PAMI, Feb 2008


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

i AHann3 anropuTMa

= [IpenmyLlecTBa
= Xopollee KayecTtBo paboThl

= HepocTaTku
= HW3Kaa ckopocTb
= HeT rapaHTum cTabunbHOCTN BO BpeMeHU

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

= BBepeHue

s Closed-form image matting

= Temporally consistent video matting
= FuzzyMatte

= CBOM MeToA

= 3aKJ/Il0YeHune

CS MSU Graphics & Media Lab (Video Group) 13
www.compression.ru/video/


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

GRAPHICS & MEDIA LAB

i Cxema anroputMma

ey
-
,b ‘. ¥ ‘ ‘.

HavanbHas [eHepaums trimap | | 3D-MaTupoBaHue
cerMmeHTauusd
CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 14

Wwwlcompression_ru [video/ video matting based on bilayer segmentation, ICME, 2010


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

i HadanbHas cerMeHTauuns

= Anroput™ — Graph Cut Ha KapTe BeposaTHOCTEN
= KapTa BeposaTHocTen ctpoutcs ¢ nomowbio WKDE
= [1pumep paboTbl

iIcxoaHbIN Kaap KapTta PesynbtaTt Ground Truth
BEPOSITHOCTU
CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 15

Wwwlcompression_ru [video/ video matting based on bilayer segmentation, ICME, 2010


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

i [locTpoeHune trimap

= [ pyboe noctpoeHune trimap C NOMOLLbIO
Mopdoiornm

= YTOYHeHue trimap ¢ nomoubio GMM

s

DOH, BEPOATHLIN (DOH, BEPOATHbIN 0OBbEKT, 06bEKT

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 16
www.compression.ru/video/ video matting based on bilayer segmentation, ICME, 2010


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

i YTouHeHue trimap

= [locTpoeHne GMM ansa oHa n obbekTa

= [1n9 KaXkaoro nmkcenst BeposiTHOro obbekTa:
» [lonck Hanbonee BepoATHOro LiBeTa 0bbeKkTa

F, =FGMM (k). k,=arg n;lln |C, — FGMM (i)

AN AN

[ayccnaHbl GMM obbekTa LIBeT TekyLero nmkcens

= [lonck Hanbonee BeposATHOroO LBeTa PoHa
= OnpepeneHune nNpo3payvyHoOCTU

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 17
Wwwlcompression_rulvideo! video matting based on bilayer segmentation, ICME, 2010
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‘L LiBeT dpoHa 1 Npo3payHOCTb

= OnpepeneHne UBeTa PoHa

= OnpepeneHve Npo3pavyHoCTy U TUMNa NUKCENs

F, if ao>¢
CF' N BP :
o= P E S B . If a<l-¢
F —B :
P P U, otherwise
CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 18

www_compression_rulvideol video matting based on bilayer segmentation, ICME, 2010
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GRAPHICS & MEDIA LAB

[IpMep paboTbl YTOYHEHUSA =

NcxopHoe Mopdonorus YTouHeHue

MaTupoBaHue MaTupoBaHue
MOpPOIornm YTOYHEHUS

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 19
www.compression.ru/video/ video matting based on bilayer segmentation, ICME, 2010
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‘L LiBeT dpoHa 1 Npo3payHOCTb

= OnpepeneHne UBeTa PoHa

= OnpepeneHve Npo3pavyHoCTy U TUMNa NUKCENs

F, if ao>¢
CF' N BP :
o= P E S B . If a<l-¢
F —B :
P P U, otherwise
CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 20

www_compression_rulvideol video matting based on bilayer segmentation, ICME, 2010


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

i 3D-MaTupoBaHue

= Anroputm — closed-form matting
= [pexmMepHoe OKHO AJ1a KaXXAoro nukcens:

BekTopbl ABUXEHUS
n3 optical flow

W (6) ={ (e, yat =) |Gy + 7,03 .0 = (3.0 < 2]

01 6,3, || G 30,8 = (x5, 3, 1)] <42}
\/

KoopanHaTbl TEKYLLEro NUKCENS

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 21
Wwwlcompression_ru [video/ video matting based on bilayer segmentation, ICME, 2010


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

i MeToabl OUeHKM anroputMma

= OueHKa Ka4vecTtBa paboThl

X
AE — pixel 1
number of pixels

‘resulting o, - true ¢,

= OueHka ctabunbHOCTU paboThl
DAE = (AE oft+1)—(AE of 1)

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 22
wwwlcompression_rulvideo! video matting based on bilayer segmentation, ICME, 2010


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

GRAPHICS & MEDIA LAB
VIDEO GROUP

Pe3ynbTaTbl paboThl
seas

Our method

| -

AE
(WL
! -
g .‘I

0 10 20 30 40 50 B0 70 80
Frame no.

102 | ------------ V-Q Phametal. ——— Our method
1 . T T T s T I I LI
TN Y ¥ THIENVY I
a AN et i Hiav &
-1 ) l 1 ’ | 1 1 - i F

| |
0 10 20 30 40 50 B0 70 B0
Frame no.

CS MSU Graphics & Media Lab (Video Group) Zhen Tang, Zhenjiang Miao, Yanli Wan, Temporally consistent 23
wwwlcompression_rulvideo! video matting based on b”ayer Segmentation, ICME, 2010
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i AHann3 anropuTMa

= [IpenmyLlecTBa
= YMEHbLUEeHMe APOXKaHUS rpaHuL

= PaboTa c trimap — XOpoLUOo MHTerpmpyeTcs B
NMerLmecst HapaboTku

= HepgoctaTku
= CKOpOCTb HensBecTHa. BeposTHO, HM3Kas

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


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

‘L CopaeprkaHue

= BBepeHue

s Closed-form image matting

= Temporally consistent video matting
= FuzzyMatte

= CBOM MeToA

= 3aKJ/Il0YeHune

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

= Bcé nsobpaxenHue — rpad
= Bec pebpa — «noxoxecTtb» coceaHux nukcenen

Mukcenm CX0ACTBO LIBETOB CXOACTBO LiBETOB NUKCENEN C
\ nuKkcenen mexay cobow 06bekToM (hoHOM)

A°(p1,p2) = Mg (p1.p2) + (1 — ) (p1.p2).

T T o€ {f b}
[loxoXecCTb / \

nuKcenemn KoHCTaHTa ObbeKkT ®oH

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T, Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

B3anMHas CXOXXeCTb
nuKceneun

pe, (p1sp2) =
exp (—5[1(p1) — I(p2)]* (o) "ML (p1) — I(p2)]) -

\/ \ o€ {f,b}

MaTpuua KoBapuaumm

LipeTa ra ccaaﬂa GCI)VIISIpc EC]I:MOﬁ
nuKcenemn y - o
6onbLLION ancnepcuen

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

CX0XeCTb NUKceneun c
06bekToM (dPoHOM) (1)

1 1
- | T v fy—1 ot
SQ— maxexp (=3 11() = m{]7(2]) 1) = m]]
CxoAcTBO nukcens CpenHuu uBeT i-ro | | MaTpuua koBapvaumm i-ro
C 06beKTOM rayccmaHa GMM rayccmaHa GMM

= /15 DOHa BbIYMCIEHNS aHANOMNYHbI

= bunartepanbHas npedunbTpauns Kaapa
(amcnepcunun 2 no paccTosiHUO U 5 no uBety)

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T, Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

Cxo)KeCTb nuKkceneun C

i 06bekToM ((poHOM) (2)

Win (1, p2) = min [S7 (p1), S7(p2)]

W w01, p2) = max [S®(p1), S°(p2)]
f

lfJas(th) —
1 it p1 = po
w!

Tnén(plfpg) 1 ,Ff
Ijvfr{.rin (pl !pg)_I_WT{L{lI (pl :-'pQ) lf W mAn (pl ’ pz) # O

0 otherwise

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

‘L HeyeTkasd CBA3HOCTb

Bec nytu ThyTb

/

stro (v(p1 — p2)) = 1211'111
j= )

FC°(p1,p2) = max stro(

all ~

«HeyéTKkasa CBA3HOCTb»

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
A computationally efficient scheme for interactive matting. CVPR 2008

www.compression.ru/video/

>~
"

P

/’I

/’I

SDN1eMeHThbl
nyTu

A° q?/\

(
)

for o € {f,b}

1 Qj)z for o & {f, b}


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

Original 1mage FC value

CS MSU Graphics & Media Lab (Video Group) Zheng, Y. Kambhamettu, C., Yu, 1. Bauer, T, Steiner, K. FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

‘L CeouctBa FC

s PepnekcmsHocte FC(p,p) =1
s TpaH3uTMBHOCTL FC(p1.p2) =
MATpe,p£p, p£ps MIN(FC(p1,p), FC(p,p2)))
= CummeTpuuHocTb  FC(p1,p2) = FC(ps. p1)
= 0606UWEeHne AN MHOXECTB
FC°(p) = FC(°,p) = max FC°(p'.p). o€ {f.b}

p!’ 6520

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

OnpegeneHue LBETOB
M npo3payvyHocTu n3 FC

= [1pO3payvyHOCTb

1 (Fc! (p)>v1)&(FCP(p)<v2)
a(p)=4 0 (FCP(p)>11)&(FC! (p)<v2)
FC! (p) therwi
FCf(p)JrFCb(p) otnerwisce

VT = 0.95 and Vo = 0.05

= L|BeTa — nydwasa napa n3 GMM obbekTta 1 PoHa

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

i BbiuncneHue FC

= CBeaeHne K MoucKy KpaTyanLLero nyTu

= MoanduumpoBaHHbIM anroputM [enKkcTpbl

s B cnyyae trimap 1 BONHOBOM MOMCK XOPOLLO

oTpaboTaeT

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

Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
A computationally efficient scheme for interactive matting. CVPR 2008


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

GRAPHICS & MEDIA LAB
VIDEO GROUP

WcxoaHblv kaap Npo3payHoCTb HanoxeHue
N pa3MeTKa

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

i [IpMepbl paboThl (2)

NcxoaHbIM Kaap
N pa3MeTKa

Spectral matting

13 sec

BP matting FuzzyMatte

2.6 sec 3.5 sec

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

i [TpuMepbl paboThl (3)

NcxoaHbIM Kaap
N pa3MeTKa

Spectral matting

13 sec

BP matting FuzzyMatte

2.6 sec 0.8 sec

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

i [IpuMepbl paboThl (4)

NcxoaHbIM Kaap
N pa3MeTKa

Spectral matting

13 sec

BP matting FuzzyMatte

2.6 sec 0.4 sec

CS MSU Graphics & Media Lab (Video Group) Zheng, Y., Kambhamettu, C., Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:
www.compression.ru/video/ A computationally efficient scheme for interactive matting. CVPR 2008


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

i CpaBHeHMe C KOHKYpeHTaMu

1200

1000
600
600
400 +
200

Average L2 Error

0

CS MSU Graphics & Media Lab (Video Group)

Trimap

B tcractive BP [25)

- FuzzyMatte

Spectral matting [10] -

LI

Monster

Lion Monkey

www.compression.ru/video/

Average L2 Error

1200

1000 ¢
600 ¢
BOO
400t
200

Scribbles

B tcractive BP [25)

- FuzzyMatte

Spectral matting [10] -

B Bw

Monster Lion Monkey

Zheng, Y., Kambhamettu, C,, Yu, J., Bauer, T., Steiner, K.: FuzzyMatte:

A computationally efficient scheme for interactive matting. CVPR 2008


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

i AHann3 anropuTMa

= [IpenmyLlecTBa
= [loTeHUManbHO BbICOKAs CKOPOCTb
= Mano 3aTekaHuu

= HepocrtaTku
» HeT npumMepoB paboTbl Ha trimap

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


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

‘L CopaeprkaHue

= BBepeHue

s Closed-form image matting

= Temporally consistent video matting
= FuzzyMatte

= CBOM MeTOo

= 3aKJ/Il0YeHune

CS MSU Graphics & Media Lab (Video Group) 41
www.compression.ru/video/


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

= OcHoBaH Ha bunaTtepanbHoM pUNbTpaLnn

= Llenb 1 — BoCcCTaHOBNEHUE pe3KuxX rpaHunl
rNybuHbI NpU pa3MbITON KapTe

= Llenb 2 — Koppekumnsa HEKOPPEKTHO NMPOBEAEHHbIX
rpaHuy no rnyébuHe (HECOOTBETCTBME LIBETY)

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


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

i bunatepanbHag UIbTpaLUA

BekTopbl KOOPAMHAT MUKCENEN }\ BekTopbl LIBETOB MUKCENEN

Bec j-ro —||ps=p;||*  —llci=¢;jll Max
nukcenst | ] 3 Mar—_ Pa3HOCTY

= W o
J/WJ € ! \e / KOMMOHEHT

LLITpad rpaameHTHbIX obnacren KOHCTaHThI

OKHO BOKpYT i-ro nukcens

l

HoBas . D, = ZjEm[ i,j ;\ NcxoaHas
rnybuHa L= Y o W, rnybuHa
JEW; TN LJ j-ro nukcens
CS MSU Graphics & Media Lab (Video Group) 43

www.compression.ru/video/
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[TpnMepbl paboThl

Kaap [nybuHa PesynbTar

44

-

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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i AHann3 anropuTMa

= [IpenmyLlecTBa
= CKOpOCTb

s HegocTtaTku

= ANpuopHoe NpeanosioXXeHme 0 4oBepUn rmaaknuMm
obnacrtam

= CnwKkoM peskaq rpaHuua
= CTabmnbHOCTb BO BPEMEHU He rapaHTupyeTcs

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

45
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‘L CopaeprkaHue

= BBepeHue

s Closed-form image matting

= Temporally consistent video matting
= FuzzyMatte

= CBOM MeToA

= 3aKJIroueHue

CS MSU Graphics & Media Lab (Video Group) 46
www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i Cnncok nutepaTypbl

1. A. Levin, D. Lischinski, and Y. Weiss, "A Closed-Form Solution to

Natural Image Matting", presented at IEEE Trans. Pattern Anal. Mach.
Intell., 2008, pp.228-242.

2. Z.Tang, Z. Miao, and Y. Wan, "Temporally consistent video matting
based on bilayer segmentation”, in Proc. ICME, 2010, pp.370-375.

5. Y. Zheng, C. Kambhamettu, J. Yu, T. Bauer, and K. Steiner,
"FuzzyMatte: A computationally efficient scheme for interactive
matting”, in Proc. CVPR, 2008.

CS MSU Graphics & Media Lab (Video Group) 47
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:

s BbINyCKHUKK B acnupaHTypax AHrNuu,
®paHunu, Weenuapum (B Poccnn B MINY u
MMM um. Kenabiwa)

= BbiNnyCKHMKaMu 3aWmLeHo 5 auccepraumm

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO

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