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= BBegeHue

= Coherent Occlusion Generation
= Background Inpainting

= Gradient Domain Video Editing
= 3aK/1l0YeHme
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BBeaeHue
[TOCTaHOBKaA 3a4Q4u

= [laHoO:
= MicxooHoe Buaeo
» KapTa rnybuHsbl

= [pebyeTtcs:

= OnpeaennTb 06/1aCTU OTKPbLITUS, MOABNAIOLMECS
Npu reHepaunmn ctepeo

= 3arnoSIHUTb HanaeHHble 061acTn TakuM 0bpas3om,
4TObbI Yenosek He bbln cnocobeH 06HapPYXNUTb
CnefoB penakTupoBaHUs

CS MSU Graphics & Media Lab (Video Group) 3
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Tekywme pesynbtaThl (1)

Source

CS MSU Graphics & Media Lab (Video Group) Pe3ynbtaT Muxanna Epodeesa
www.compression.ru/video/ [ TECTOBOM nocneaosaTensHocTu “Lord”
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Tekywme pesynbtaThl (1)
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| "‘;\‘ 8. -
w

CS MSU Graphics & Media Lab (Video Group)
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BBeneHue

Tekywme pesynbtaThl (1)

Depth

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


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

BBeaeHue
Tekywme pe3ynbtathl (1)

Occlusion mask

CS MSU Graphics & Media Lab (Video Group)
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Tekywme pesynbtaThl (1)

Reconstruction result

CS MSU Graphics & Media Lab (Video Group)
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BBeneHue

GRAPHICS & MEDIA LAB
VIDEO GROUP

TekyLume pesynbtaThl (2)

Source

v % AERENR

CS MSU Graphics & Media Lab (Video Group) Pe3ynbtaT Muxanna Epodeesa
www.compression.ru/video/ [ TECTOBOM nocneaoBaTtenbHocTy “EastZen_3”
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BBeneHue

TekyLune pesynbtaThl (2)

Source

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

Tekyuwme pesynbtaThl (2)

Depth

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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BBeaeHue
Tekylue pe3ynbTathbl (2)

Occlusion mask

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

TekyLune pesynbtaThl (2)

Reconstruction resilt

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


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

BBeneHue

TekyLune pesynbtaThl (2)

Source

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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BeeneHue =
Tekywme pesynbtaThbl (3)
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CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/

Pe3synbtaT Munxauna Epocdeea
ans TectoBoi nocnepgoatenbHocTy “CityBus”
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Tekylime pe3ynbtaThl
[Tpobnemsl

= HeTo4yHOCTb pe3ynbTaToB Motion Estimation

= HekoppekTHast 06paboTka ABUXKYLLMXCH
0OBLEKTOB 3aHero nsaHa

= HexBaTka nHdopMaunmn ans BOCCTAHOBIEHMS
B BbIOpaHHOM BpeMeHHOM OKHe

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

= BBegeHue

= Coherent Occlusion Generation
= Background Inpainting

= Gradient Domain Video Editing

= 3aK/1l0YeHme

CS MSU Graphics & Media Lab (Video Group) 18
www.compression.ru/video/
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Coherent Occlusion

i Generation

= [laHoO:
= MicxooHoe Buaeo
» KapTa rnybuHsbl

= [pebyeTcs BOCCTAHOBUTb CTabuibHblE
BO BpeMeHW (OH 1 KapTy rnybuHbl doHa
B 06N1aCTSaX OTKpbITUS ANS NocnenyoLen
reHepauMm MHOropakypcHoro Bnaeo

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 19
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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GRAPHICS & MEDIA LAB

KpaTkaa cxemMa MeTo/a

Frame Buffer

=

MotigniE'stimatiorrl I

\

Y

Foreground Mask

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 20
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009

Motion Assisted Reconstructed Background
Forecasting Background
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KpaTkada cxemMa MeToaa
Motion Assisted Forecasting Background

GRAPHICS & MEDIA LAB

1. BbluMmcneHne BEKTOPOB ABMXEHUSA MEXAY TEKYLUUM
KaJpoM M KaapaMu U3 BPEMEHHOWN OKPECTHOCTU

2. Ng Ka)kaoro nukcens HEM3BECTHOM obnacTu:

1) [1OMCK BEKTOPOB-KaHANAATOB
13 NMPOCTPaHCTBEHHON OKPECTHOCTU

2 BbluMcneHue BecoB nUKCenen-KkaHauaaTos,
COOTBETCTBYIOWMX OTOOpPAaHHOMY BEKTOPY

3y B3BelleHHOe CYMMUPOBAHME NMUKCENEN-
KaHAWAaTOB

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 21
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Motion Assisted Forecasting
[TONCK BEKTOPOB-KaHANAATOB

B OKpecTHOCTU nukcens p(x, y, t,) ULLEeTCS
NepBbIv BEKTOP ABMXEHUS (v, v, t) PoHa,

AN1s KOTOPOro nNukcenb c(x + v,y + v, t, + t)
HaXxoaAMTCA Ha (POHEe U He B 061aCTU 3aKpbITUS

MoxkeT 6blTb HaMAEH OAVNH KaHaAMAAT
M3 NpeablayLmMx KaapoB U OauH
M3 NOCNeayoWmnX Kaapos

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 22
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Motion Assisted Forecasting
Pe3ynbTaT 3ano/iHeHUd

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ecnn pnsa p HanpaeHbl KaHAWAATLI, TO pe3ynbTaT
3aMoJIHEHUS r BbIYMCISETCA NO popMynaM:

r(x, v, ty) = Z Z WU, v) - 2—1O1_miXFaCtor-(worst—best)-(m(u,v)—best)

ceCand w(u,p)e
O'(Sx)sy)(c(x+vx,y+vy,to+t))

w(u,v) = Z Z Z Z Wpkx+u,y+v,t,k),c(u’ +v,v' +v,1+¢))

UIEW, VIEW,, TEW: . KE{R,G,B,Depth
X v to p

la — b| ifa, b € background
penalty otherwise

Cand — MHOXECTBO NUKCENen-kaHaAMAAToB
mixFactor, penalty — KOHCT@HTHbl€ NapaMeTpsbl
worst, best — MakCcMManbHOE€ U MMHUMANbHOE 3Ha4YeHne w ANsi AaHHOro p
Wy, Wy, W, — Pa3Mepbi NPOCTPaHCTBEHHO-BPEMEHHOM OKPECTHOCTU NUKCens
J(sx,sy)(c) — 0bnacTb BOKpYr nukcens-kaHavaaTa

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 23
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009

W(ab) = {
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Occlusion Generation
Pe3synbtaThl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

McxoaHbivM Kaap KapTa rnybuHbl

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 24
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Occlusion Generation
Pe3synbtaThl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

BoccTaHoBNEHHbIM (POH KapTa rnybuHbl ¢oHa

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 25
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Occlusion Generation
PesynbtaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

cxoaHbIv Kaap

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 26
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Occlusion Generation
PesynbtaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

BoccTtaHOBNEHHbIM DOH

CS MSU Graphics & Media Lab (Video Group) R. K. Gunnewiek, R.-P. M. Berretty, et. al., "Coherent spatial and 27
www.compression.ru/video/ temporal occlusion generation,” in Proc. of SPIE, 2009
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Occlusion Generation
BbiBOAbI

s J/IOCTOMHCTBA:
= Straight forward noaxoa
= CTabunbHOCTb BO BpeMeHu (MO 3asiBNEHUSM
aBTOpPOB)
= HepocTaTku:

0 PEBYJ'IbTaTbI TOJIbKO Ha NCKYCCTBEHHbIX
NOCNEAOBATEJIbHOCTAX

» PasmbiThe poHa (BbITEKAET U3 YCpeAHEHUS
Mo OKPECTHOCTU HaWAEHHOro KaHaMaaTa)

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


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

‘L CopaeprkaHue

= BBegeHue

= Coherent Occlusion Generation
= Background Inpainting

= Gradient Domain Video Editing
= 3aKto4eHue

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

[TOCTaHOBKaA 3a4Q4u

GRAPHICS & MEDIA LAB
VIDEO GROUP

= [laHoO:

= MicxoaHoe Buaeo (ctatyHbiM DOH, KaMepa
N 06bEKTbI ABUratoTCs NMPOU3BOJIbHO)

= Macka 06beKkToB, KOTOpble TpebyeTcs yaannTb
= Macka 06beKkToB, KOTOpble TpebyeTcsl OCTaBUTb

= Ha BbIX0A:

» OTpeTylmpoBaHHOE BMAEO 6€3 «HEHY)KHbIX»
06bEeKTOoB

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 30
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

KpaTkun 0630p

GRAPHICS & MEDIA LAB
VIDEO GROUP

Background Inpainting for Videos with
Dynamic Objects and a Free-moving Camera

M. Granados' K. I. Kim’ J. Tompkin*?*’
J. Kautz’ C. Theobalt’

'MPI Informatik ‘UCL ’Intel Visual Computing Institute

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 31
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

ConocTaBfieHne KaapoB

GRAPHICS & MEDIA LAB
VIDEO GROUP

KyCOYHO-NMHENHOe NPOeKTMBHOE npeobpasoBaHue
LIeneBoro Kaapa V, B 3anofnHseMbin V

1. ConocrtaeneHue feature points
(cnonb3oBanucb KLT (Kanade-Lucas-Tomasi Feature
Tracker) [3,4] u SURF (Seeded-Up Robust Features) [5])

2. [locTpoeHue MHOXecTBa H,, = {H!,,, ..., H* }
NPOEKTMBHbIX NpeobpasoBaHUK

3. BbluncneHune K(p) — YHKLUUKM CONOCTaB/IEHUS
3aro/IHAEMON TOYKE p ONTUMANbHOIO
npeobpasoBaHua H*,

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 32
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

MHO>XecTBO Npeobpa3oBaHUM

Alns Kaxkaou napbl KaapoB HA OCHOBE HaWAEHHbIX
feature point BbluncnsieTca Habop NPOEKTUBHbIX
npeobpa3oBaHNUNA:

» Llar 1 — yyeT Bcex TOYEK, BbIYUCIIEHNE

npeobpa3oBaHusa u outlier feature points anropuTmMom
RANSAC

= Llar n — y4yet outlier Todek wara n — 1, BblYUCIEHUNE
npeobpa3oBaHunS

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 33
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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RANSAC

KpaTKknun aKkckypc

GRAPHICS & MEDIA LAB
VIDEO GROUP

gaHo: AnropuTtM ans i-ro wara.
= Habop gaHHbIX X 1. Cny4anHo BbI6paThb
= Mogenb AaHHbIX M (6) noaAMHOXecTBO X' c X
= OyHKUMA 6(X’) 3a8aHKs 2. BbmcnnTb
napamMeTpoB MoAenu 0; = max(6;(X"),0;_1)
Ha ocHOBe Habopa AaHHbIX 3. OBHOBUTb METKM MHOXeCTBa X
=  OyHKUMA E(x, 0) COOTBETCTBUSA
x Moaenu M(6) Bl ;:;;‘g@
= [apameTpsl t, k — nopor Ans niIRR L
pyHKUUK E IRE RTINS i
M Yncna utepaumm anropmTMa o L
PesynbTar: i o

=  OnTuManbHbIe NanamMeTbdhbl A
Mpumep paboTbl anropuT™a

ONA NOUCKa I'IpFlMOl\/’I Ha MNMOCKOCTU

CS MSU Graphics & Media Lab (Video Group) 34
www.compression.ru/video/ http://en.wikipedia.org/wiki/RANSAC
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Background Inpainting

dunHanbHoe npeobpaszoBaHue (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

s MToroBoe npeobpasoBaHue F , 3aAaeTCs MHOXECTBOM H .,
n yHKumnen K (p)
= K(p) Bbluncngerca metogoM GraphCut gnga dpyHkunoHana:

=Y ENK(p)+B8 >  El.(K(p).K(q)

pES? (p.q) EN(£2)

El, — OrpaHMuYeHve Ha KauecTBO NpeobpasoBaHHsi JaHHOTO MMKCeNs
E?, ,— OrpaHnyeHve Ha rnaakocTb
N - obnacTtb n306paxeHus
f  — KOHCTa@HTHbIY NapamMeTp
(BMSIET Ha COOTHOLLEHME CBA3HOCTV/KAYeCTBA PeLueHNs)
(P,.9)EN () — ynpgukaTop TOro, UTO P U g coceam (No 4-CBA3HOM cucTeMe)

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 35
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

dunHanbHoe npeobpa3oBaHue (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Beca dyHKUMOHanNa:

Ey (k) = C(p) - IVi(p) — Vi H w2

E; (u,0) = 1oy (IVe(Hgpn) = Ve(Hgpn)lly + [IVe(Hqn) — Ve(Hepan)|l5)

2
th(p) =1-— [exp <_1 (phfStHftph) ) B l

2 r2 2

p, — TOYKA B OAHOPOAHOM CUCTEME KOOPAMHAT
f« — DyHAaMeHTanbHaa MaTpuua Nnpeobpa3oBaHms KaapoB
r — KOHCTaHTHbIM NapameTp

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 36
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

3anonHeHne obnacren (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

s N5 KaXAoro nukcens p 3anosHseMon 06nactn MyHKLUUS
S, onpeaensieT Kaap, U3 KOToporo 6yaeT npov3BeaeHo
3anosiHeHne

= S,(p) Bbluncnaetcsa metogom GraphCut ana dpyHkumoHana:

ES) = E(Sp)+v Y EL(S(p).Si(q))

pEH. (p,q) EN (H:UOH.)
E’l, — orpaHuM4eHue Ha Ka4ecTBo npeobpa3oBaHus
E’%, , — OrpaHU4eHne Ha rnaakocTb

H,UdH,— 006NACTb PETYLUN N NOrpaHUYHbIE NUKCeNU obnactu
¥ — KOHCTaHTHbIN NapamMeTp
(p,q)EN( -) — UHAUKATOP TOro, YTO p U g coceam (No 4-CBA3HOWN CUCTEME)

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 37
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

3anonHeHne obnacren (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Beca dyHKUMOHanNa:
E'y(w) = [Wa(p) = Re(p)ll2
B’y q(u,0) = 1z (H” (p) = Wa(p)ll2 + [[Wa( )—T’?"ﬁ(q)Hz)

Zz LaWip) (_ Al ) Al = D peni, M. (p)e /(p)

, p = €eXp
Zi:l (L? ZpEQ\’Ht d‘Ht (p)

Ri(p) =

T At

Wi = Vu(Fut)

R, — 3anofnHeHue 0b6nacTu B3BELLIEHHbIM CPeAHUM MO BCEM KaapaM
o 4t — aucnepens {A% =1 7
D - distance transform npeobpa3oBaHue obnactu

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 38
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

PuHanbHaga peTyllb

C nomoubto MeToaa Poisson Image Editing
NoAaBNAAOTCA WBbI 3aN0/IHEHNS N pas3nnuyns
B OCBELLEHHOCTM

PyHKUMOHaN:
min + A
r Z (fp — fq) — Ipq Z
(P.)EN (£2) pess

MuHumym Haxoautca ns CJ1AY:

(INp| + A) 1o Z fq = Z Upq T Z fq T Agp

= M”H qE.N;E{ qE,MI;E*H

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 39
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

Pe3ynbTathl

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) M. Granados, et. al., “"Background Inpainting for Videos with Dynamic 40
www.compression.ru/video/ Objects and a Free-Moving Camera,” in Proc. of ECCV, 2012
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Background Inpainting

BbiBOAbI

s JIOCTOMHCTBA:
» KayecTBeHHble pe3ynbTaThl
=« CTabmnbHOCTb BO BpeEMEHMU
= [MpMeHnM ans HeckanmbpoBaHHOM KaMepbl

= HepocTtaTku:
= BoccTtaHaBnmMBaeT cTaTUYHbIN (POH
= TpebyeTcsa KayeCTBeHHas pa3MeTKa AaHHbIX

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

= BBegeHue

= Coherent Occlusion Generation

= Background Inpainting

= Gradient Domain Video Editing
= 3aKto4eHue

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

Poisson Image Editing

3a/la4a peTyLun n3obpaxxeHus:
min/ Vu — g||*dz;  with  ulso = uo
v Jocn

u  — UCXOAHOE 306paXkeHne

g — FPafIMEHT BCTaBNSIEMOro M306paXKeHns
Q) — NPOCTPAHCTBO U306paXKEHUS

0 —o0bnacTb peTyLInMpoBaHUS

PelleHne uueTcs B BUAE BapMaLMOHHOM 3a4a4uu
ans ypaBsHeHud [lyacCcoHa € rpaHUYHbIMU
ycnosuamun Aunpuxne

CS MSU Graphics & Media Lab (Video Group) G. Facciolo, et. al., “Temporally Consistent Gradient Domain Video 43
www.compression.ru/video/ Editing,” in Proc. of EMM CVPR, 2011
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Poisson Image Editing
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxogHble n3obpaXkeHust 3anonHeHue Pe3synbtaTt

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” 44
www.compression.ru/video/ ACM SIGGRAPH, 2003.
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Gradient Domain o
‘L Video Editing

MepedopMynnpoBKa 3aauun Ansa cny4vasl BUAEO:

Ey(u) = [ @0 + A1V u(e.t) = gla )P ded

u — UCXOAHOe BUAEeOo

g — rpagueHT BCTaBNSAEMOro BUAeO

v — ONTUYECKUA NOTOK

d,— NpousBoaHasa BAONb
HanpaB/iIeHUS MOTOKa

IT= Q XT — NpoCTpaHCTBEHHO-BPEMEHHOW

AOMEH BUAeo

0 — obnacTb pPeTyLMUpOBaHUSA NnnocTpaumsa npocTpaHCTBEHHO-

f, p — NapaMeTpbl MOAEeNU BPEMEHHOIo JOMEHa

CS MSU Graphics & Media Lab (Video Group) G. Facciolo, et. al., “Temporally Consistent Gradient Domain Video 45
www.compression.ru/video/ Editing,” in Proc. of EMM CVPR, 2011


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

BapuvalnoHHasa 3aaa4a
[1pon3BOAHAdA Mo HanpaBAeHUIO

GRAPHICS & MEDIA LAB
VIDEO GROUP

ElpnbnmxeHuns Nnpon3BoAHON NO HANpPaBIEHUIO
¢ nomouwbto forward v* un backward v- OF [7]:

O ur.t) = w(x + v (x,t), t+1) —u(x,t) if t <T,
v WEE =0 ift=T or (z+vt(z,t).t+1)¢O0,
o oo Ja(et) —u(x 4o (2, t),t = 1) ift >0,

Oy ul(w,t) = {0 ift=T or (z+v (x,8),t—1)¢O.

T ;. ; R

Occ(z,t) = Lo |U40('E + o7 (x,t),t + 1) — ug(x,t)| > const
0  otherwise

d, € (0,0}

. — BUNUHENHAsA UHTEPNONALMS u

MUHUMU3UPYEMDBIA (DYHKLIMOHAN:
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BapuvalnoHHasa 3aaa4a
Deblurring Convective Derivative (DCD)
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BapuvaunoHHasa 3aa4a
DCD — cpaBHeHMue

V+ scheme

DCD scheme

s
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Gradient Domain Editing
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Gradient-Domain Editing

BbiBOAbI

s JIOCTOMHCTBA:
» KayecTBeHHble pe3ynbTaThl
=« CTabmnbHOCTb BO BpeEMEHMU
= [MpMeHnM ans HeckanmbpoBaHHOM KaMepbl

s HepgocTaTku:
= BbICOKaFI BblHNCJIUTETIbHAA CJITIOXKHOCTb
= TpebyeTcs KaueCTBeHHas OLUeHKa ABMXeHUs
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i 3aKJ1ro4eHue

= PaccMaTpmBaeMas 3aayvya KpUTUYHA
B 3aja4aX KauyeCcTBEHHOW reHepaumm
N KOPPEKLMN CTEPED

= Ha AaHHbI MOMEHT HET peLleHus,
Ka4eCTBEHHO M HanpsMylo peLlatoLLEero
NOCTaBNEHHYIO 3ajavy

= Hanbonee nHTEpecHbl Noaxoab!:
= KyCOYHO-NIMHENHOE npoeumpoBaHmMe KaHaANAATOB
=« ObpaboTka BMAEO B rpaiEHTOM [IOMEHE

CS MSU Graphics & Media Lab (Video Group) 62
www.compression.ru/video/


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

1. R. K. Gunnewiek, R.-P. M. Berretty, B. Barenbrug, and J. P. Magalhaes,

“Coherent spatial and temporal occlusion generation,” in Proceedings of
SPIE, 20009.

2. M. Granados, K. L. Kim, J. Tompkin, J. Kautz, C. Theobalt, "Background
Inpainting for Videos with Dynamic Objects and a Free-Moving
Camera,” in Proceedings of ECCV, 2012, pp. 682-695.

5. B.D. Lucas, T. Kanade, “An Iterative Image Registration Technique with

an Application to Stereo Vision,” in Proceeding of IJCAI, 1981, pp. 674-
679.

. J, Shi, C. Tomasi, “"Good Features to Track,” in Proceedings of IEEE
CVPR, 1994, pp. 593-600.

CS MSU Graphics & Media Lab (Video Group) 63
www.compression.ru/video/


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

s. H. Bay, A. Ess, T. Tuytelaars, L.J.V. Gool, "Speeded-Up Robust Features
(SURF), in Proceedings of Computer Vision and Image Understanding,
2008, 346-3509.

6. @G. Facciolo, R. Sadek, A. Bugeau, and V. Caselles, “Temporally
consistent gradient domain video editing,” in Proceedings of Energy
Minimization Methods in Computer Vision and Pattern Recognition,
2011, pp. 59-73.

7. T. Brox, A. Bruhn, N. Papenberg, J. Weickert, "High Accuracy Optical
Flow Estimation Based on a Theory for Warping,” in Proceedings of
European Conference on Computer Vision, 2004.

CS MSU Graphics & Media Lab (Video Group) 64
www.compression.ru/video/


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

JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buageorpynna — 370:
= BbINYCKHMKW B acnuUpaHTypax
AHrnum, ®paHummn, LLiBenyapum
(B Poccnn B MI'Y n UMM mm. Kengpliwa)

= BbinyckHMKaMuM 3alLmLLEeHbl 5 ancceptauni

= Hambonee nonynsipHble B MUpe CpaBHEHUS
BUEOKOOEKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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