MeToabl NOBbILLEHUS
BU3Yya/lbHOIro Ka4yecTBa

ﬁ BOCCTAQHOBJ/IEHHOIro oHa

Muxann Epodees

Video Group
CS MSU Graphics & Media Lab



= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BEecLIOoBHbIM MOHTaX

=« Laplacian Pyramid

= Optimal seam

= Poisson Image Editing

« [edopmauus CTpyKTypbl
= 3aK/l0YeHune

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


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

BBeaeHue
[TOCTaHOBKaA 3a4Q4u

[1ns1 naHHOro BMAEO N MACKU HEU3BECTHbIX
TOYEK BOCCTAHOBUTb, 3arMOJ/IHUTb 3TU TOYKU
TaknM 0bpa3oM, 4Tobbl YenoBek He 6bl
criocobeH obHapyXXuTb CnenoB peaakTUupoBaHUS

2 - .S R
NcxogHoe Buaeo BoccTaHoBnEeHHbIM (POH

CS MSU Graphics & Media Lab (Video Group) y 3
WWWw.combpression.ru/video Pe3ynbtaT Makcnma KonnHUYeEHKO ans Tpennepa «Xobomut»



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

BBeaeHune
BoccTtaHoBneHne oHa a5 CTepeo

GRAPHICS & MEDIA LAB
VIDEO GROUP

J1eBbIi NOCTPOEHHbBIN paKypc [MpaBbii MOCTPOEHHbIN paKypc
CS MSU Graphics & Media Lab (Video Group) 4
www.compression.ru/video/


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

= BBegeHue
= TM6puaHoe BocctaHoBNeHue (poHa

= BeclIoBHbIN MOHTaX

=« Laplacian Pyramid

= Optimal seam

= Poisson Image Editing

« [edopmauus CTpyKTypbl
= 3aK/Il0YEHNE

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, "Examplar-based video inpainting with motion- 5
www.compression.ru/video/ compensated neighbor embedding,” ICIP, 2012.


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

BoccTaHoBneHne oHa
[poCcTpaHCTBEHHO-TEMMNOPAsbHbIN METOA

KpaTkaa cxeMa MeToaa:
1.  OueHuTb aBmXxXeHune ¢ nomowbo ME

2. NIHTepnonupoBaTb none ME ang
HEN3BECTHbIX 0bnacren

3. [lpoBecTn cerMeHTaumto 06bekT\(PoH

4. 3aMONHUTb HEN3BECTHbIE 061aCTN COrNacHo
NpuopuUTETaM

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, "Examplar-based video inpainting with motion- 6
Wwwlcompression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[leTann MeToaa
NHTepnonaunsa sektopos ME

1
V(x, Y) = E((l — xn)VL + x, Vg + (1- yn)VT + VnVp)

x = X% V=YL
N xp-xp V=YL

V(x,y) — BEKTOpP ABMXXEHUS TOYKM C KOOpAMHATAMU
(x,y)

L, R, T, B — 610KM pacrnonoXXeHHble cneBa, Cnpasa,
CBEDXV U CHU3V OT UHTEDMOIMDVEMOUN TOYKM

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 7
wwwlcompression_ru [video/ Compensated nEighbor embedding," ICIP, 2012.


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

[leTann MeToaa
CermeHTaumst obbekT\(oH

icnonb3yeTcs NpoCcToON METo[ CErMeHTaLun —
CpaBHeHMe Moayna BektopoB ME ¢ noporom

Llenb cermeHTaumm:

= BocctaHaBnmBaTb HeM3BecTHble 06/1acTu
nepeaHero njaaHa nepea BoOCCTaHOBNEHNEM
(OHa

= He gonyctutb Mcnosb3oBaHUs pparMeHToB
nepeaHero nnaaHa Anst BOCCTaHOB/IEHUSA (POHa

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 8
Wwwlcompression_ru [video/ Compensated nEighbor embedding," ICIP, 2012.


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

[leTann MeToAaa
[lpnoputeTbl 6510KOB

HenssecTHble 6/10KM BOCCTAHABIMBAIOTCS B MOpsiAKe

ybbIBaHUSA X NPUOPUTETOB b
P(p) = C(p)D(p) 35t

p p)U\p /—\
C(p) = Lgewpn(i-9) € (@) \L{)

¥y i 7
|V (p)ny| v

D(p) =——F 1 / Q
| - NCXOAHOE U306paXeHne . (q) = {1, MU CKCeJIb U3BECTEH
Q) — HEU3BeCTHas 061acTb 1 0, MHaye

1h — AANK £ 1IAHTNAM R TAuke n N, — HOPMAJSIb K MPaH1LIE HEM3BECTHOM
6nactu

o)
CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, "Examplar-based video inpainting with motion- 9
www.compression.ru/video/ compensated neighbor embedding,” ICIP, 2012.


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

JleTann Metoaa
Bbibop 6510k0B KaHAMOATOB

B okHe w (31 X 31 nukcenb) nNpeabiayLLero
Kaapa CABUHYTOM Ha BeKTop V(p)
OTHOCUTENIBHO TOYKN p NPOMU3BOAUTCS MOUCK N
Hanbonee noxoxux 6/10koB No MeTpuke SSD no
KOMMNOHEHTaM (R, G, B, V,, V)

Mpeablaywimm Kaap Texkywmmn Kaap
CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 10
www.compression.ru/video/ compensated neighbor embedding,” ICIP, 2012.


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

[leTann MeToaa
BoccTtaHoBneHne 610Kka

b/10K W, BOCCTaHaB/IMBAETCA Ha OCHOBE 6J10KOB

KaHOAWAATOB NyTeM:
= Bblbopa kaHanagaTta ¢ HaMMeHbWwKM 3HavYeHnem SSD

= [locTpoeHneM nMHemHon KoMbuHauum KaHauaaToB
MUHUMU3MpYLoLen SSD

Bbibop cTpaTternn BOCCTaHOBIEHUS MPOUCXOANT
aBTOMaTU4YeCKM C Lefblo ONTUMU3UPOBATL
3HayeHue SSD

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 11
Wwwlcompression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[peanoXXeHHbIn MeToa
KnoyeBble MOMEHTbI

= AfjanTauus 3apekoMeHaoBaBLUero cebs ans
n306pakeHnn nNpuopuTeETa BOCCTAHOBNEHUS
ons BUAeo

= [lonck 610K0B KaHAMAATOB C MOMOLLBIO
koMbuHauun ME n nomcka bnmxanwmx
6/10KOB BHYTPU OKHa

s <YMHOe» cMelwleHne 6/10KOB C HAMMEeHbLUUM
SSD

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 12
Wwwlcompression_ru [video/ Compensated nEighbor embedding," ICIP, 2012.


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

[peanoXXeHHbIn MeToa
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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nOBpe)KLI,eHHbIVI Kaap (PSNR 9 01 nb)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, "Examplar-based video inpainting with motion- 13
www.compression.ru/video/ compensated neighbor embedding,” ICIP, 2012.



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

[pennoXeHHbIn MeToq
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

[ .- ;‘ = ‘.m-‘:i‘?'--ﬂ_;.~‘ e v __'_‘,‘_ . |
BoccTtaHoBeHne Ha ocHoBe TosbKo BekTopoB ME (PSNR=28,26 ab)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 14
www.compression.ru/video/ compensated neighbor embedding,” ICIP, 2012.
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[pennoXeHHbIn MeToq
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

AT r
1 m";"
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s ‘w::.‘;m;;:i‘r- -«--_-" '. kel o ....-«\. S
BoccTaHoBneHme € NoMoOLLbIO npennox(eHHoro MeToaa (PSNR 32 23 ab)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 15
www.compression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[pennoXeHHbIn MeToq
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

"~
.-
-

» . ..*'

NcxoaHas nocneaoBaTeNbHOCTb

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 16
www.compression_ru lvideo! CompensatEd neighbor embedding," ICIP, 2012.
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[peanoXXeHHbIn MeToa
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

[NoBpexaeHHasa nocnenosatenbHOCTb (PSNR=14,22 ab)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 17
wwwlcompression_ru [video/ Compensated nEighbor embedding," ICIP, 2012.


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

[pennoXeHHbIn MeToq
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

e I N e S s e R e e
a5 S
e DRI+ anaad®
BoccTtaHoBeHne Ha ocHoBe Tos1bKo BekTopoB ME (PSNR=31,23 ab)
CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 18

www.compression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[pennoXeHHbIn MeToq
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

.

BOCCTaHOBMEHME Ha OCHOBE TONbKO MoMCKa BHyTpy OkHa (PSNR=23,41 ab)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 19
www.compression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[pennoXeHHbIn MeToq
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

BoccTaHoBNeHMe C MOMOLLbIO hpenhox(eHHoro metona (PSNR=34,96 nb)

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 20
www.compression_ru [video/ Compensated neighbor embedding," ICIP, 2012.


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

[peanoXXeHHbIn MeToa
AHanus

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOMHCTBA:

» CybbekTnBHOE N 06BbEKTUBHO HBOEE BbICOKOE
KQuYeCTBO MO CPAaBHEHMIO C BOCCTAHOBIEHNEM
TOJIbKO Ha ocHoBe ME

= YMeHblleHne 3aMeTHOCTH LLBa C MOMOLLbIO MOUCKa
KaHAMOATOB BHYTPU OKHA U «YMHOIro» CMeLLeHUS
HepocTaTku:
« HeHapexHas cerMeHTaumnst obbekT\doH

= TeHAEeHUMS K pacrnpoCTPaHEHMIO OLLIMOOK
CEerMeHTaLUuMmM No BCEM KaapaM pe3ysbTaTta

CS MSU Graphics & Media Lab (Video Group) M. Ebdelli, et al, “Examplar-based video inpainting with motion- 21
Wwwlcompression_ru [video/ Compensated nEighbor embedding," ICIP, 2012.
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i CopaeprkaHue

= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BbecLoBHbIM MOHTaX
=« Laplacian Pyramid
= Optimal seam
= Poisson Image Editing
« [edopmauus CTpyKTypbl
= 3aK/l0YeHune

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


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

BecluoOBHbI MOHTaX
BBeaeHue

Knaccmyeckme npmMeHeHuq:
= Cknenka naHopambl
= QOTOMOHTaAX

CS MSU Graphics & Media Lab (Video Group) 23
Www.compression.ru/video/ [3], [4]


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

BecloBHbIM MOHTaX
[IPUMEHNMOCTb K BOCCTAHOBJ/IEHMIO (DOHa

Bce n3BeCTHbIe aBTOPY AOK/laga MeToAbl
BOCCTaHOB/1IeHUS POHa pa3pabaTbiBaBLUNECS B
BMAEO rpynne CTanknsanucb ¢ npobnemMou LIBOB.

Npes: ncnonb3oBaTtb MeTOAbl 6&CLLOBHOMO
MOHTa)ka A/19 MAaCKMPOBKU LLBA

[MpnMepsbI LWBOB

CS MSU Graphics & Media Lab (Video Group) 24

www.compression.ru/video/


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

= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BeclIoBHbIN MOHTaX

» Laplacian Pyramid

= Optimal seam

= Poisson Image Editing

« [edopmauus CTpyKTypbl
= 3aK/Il0YEHNE

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, “"Pyramid methods in image processin,” RCA 25
www.compression.ru/video/ Engineer


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

Laplacian Pyramid
Noea metoaa

[IpocToro cMelweHns n3obpaxxeHnm B obnactu
nepeKkpbITUS HE AOCTAaTOYHO, YTOObI 0becneynTb
NAaBHbIN NeEpexoa 1 n3bexxaTb ABOEHUS FPaHULL.

ABTOpbI NMpeanaraloT HE3aBUCMMO CMELLNBaTb
Pa3/IMYHbIE YACTOTHbIE AMAMNA30HbI.

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, “"Pyramid methods in image processin,” RCA 26
www.compression.ru/video/ Engineer


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

Laplacian Pyramid
LLlarn anropmutma

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. NocTpouTb NMMpaMmay OT BbICOKMX A0 HU3KUX
4acCTOT ANs1 CMELLUMBAEMbIX M306paXxeHn

2. [IpoBECTM HE3ABUCMMOE CMELLMBAHNE YPOBHEN
nMpamMmnapbl, NpuMeHsia 6onee naaBHbIM nepexon ANs
HU3KMX YacTOT U bonee pe3kun Ans BbICOKMX

3. C/IOXXWUTb YPOBHM NONYYEHHOW NUpamMuUAbl

\‘.\ "f
\ , \
MpyMep nNupamMmnabl pa3peLleHnit

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, “"Pyramid methods in image processin,” RCA 27
Www.compression.ru/video/ Engineer


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

Laplacian Pyramid
Pe3ynbTat paboThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

«56noKko»

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, "Pyramid methods in image processin,” RCA 8
www.compression.ru/video/ Engineer


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

Laplacian Pyramid
Pe3synbtaT paboThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

«AnenbCuH»

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, “"Pyramid methods in image processin,” RCA 29
Www.compression.ru/video/ Engineer


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

Laplacian Pyramid
Pe3ynbtaT paboTbl

GRAPHICS & MEDIA LAB
VIDEO GROUP

«F610KOCUH>»

CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, "Pyramid methods in image processin,” RCA 30
www.compression.ru/video/ Engineer


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

Laplacian Pyramid
ABTOpbI METOAA

Ill\\\

GRAPHICS & MEDIA LAB
VIDEO GROUP

- 2

vy

=

ABTOpr mMeToaa: Bergen, Anderson, Adelson, Burt

- .
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’ »™E
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CS MSU Graphics & Media Lab (Video Group) E. H. Adelson, et al, “"Pyramid methods in image processin,” RCA 31
Www.compression.ru/video/ Engineer


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

= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BeclIoBHbIN MOHTaX

=« Laplacian Pyramid

« Optimal seam

= Poisson Image Editing

« [edopmauus CTpyKTypbl
= 3aK/Il0YEHNE

CS MSU Graphics & Media Lab (Video Group) V. Kwatra, et al, “"Graphcut textures: Image and video synthesis 32
Www.compression.ru/video/ using graph cuts,” in SIGGRAPH, 2003.


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

Graphcut ansa MoHTaxa
Npea metoaa

[lpnMeHnTb MeToa Graphcut ansa noucka
ONMTUMaNbHOIro WBa MexXay MOHTUPpYeMbIMU
n3obpaxxeHmnsamun. OnpenennTb Beca pebep Kak
3HauyeHne SSD nepekpbiBaAOLLMXCA MUKCENEN

Overlap

— oAl 4 NG
/ cut \
. Patch oo oo Patch
Patch  ““U " Ppatch - 2 5 8 B
: B \ /
3 6 9
V. Kwatra, et al, “"Graphcut textures: Image and video synthesis 33

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

using graph cuts,” in SIGGRAPH, 2003.


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

Graphcut ons MOHTaXxa
Pe3ynbTaTthl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxoaHoe n3obpakeHue Pe3ynbTaT MOHTaXa

CS MSU Graphics & Media Lab (Video Group) V. Kwatra, et al, “"Graphcut textures: Image and video synthesis 34
www.compression.ru/video/ using graph cuts,” in SIGGRAPH, 2003.


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

Graphcut ons MOHTaXxa
Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxoaHble n30bpaxkeHus Pe3ynbTaT MOHTaxa BblibpaHHbIN LLOB

CS MSU Graphics & Media Lab (Video Group) V. Kwatra, et al, “"Graphcut textures: Image and video synthesis 35
www.compression.ru/video/ using graph cuts,” in SIGGRAPH, 2003.


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

Graphcut ons MOHTaXxa
[IPUMEHNMOCTb K BOCCTAHOBJ/IEHMIO (DOHa

EcTb HageXxaa, 4YTo ONTUMaAlbHbIM LLOB MOXET
oTpe3aTb ocTaTkm motion blur Ha doHe

Motion blur
[lpuMep ocTaTkoB motion blur
Ha oHe
CS MSU Graphics & Media Lab (Video Group) V. Kwatra, et al, “Graphcut textures: Image and video synthesis 36

www.compression.ru/video/ using graph cuts,” in SIGGRAPH, 2003.


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

= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BeclIoBHbIN MOHTaX
« Laplacian Pyramid
= Optimal seam
=« Poisson Image Editing
« [edopmauus CTpyKTypbl
= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” ACM 37
www.compression.ru/video/ SIGGRAPH, 2003.


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

Poisson Image Editing
OcCHOBHasa naes

Alna Toro 4tobbl BCTaBUTb M306paxeHune g B
obnactb Q usobpaxeHus f*, pewum
cneayoLwyro 3aaa4y:

m;n// ’Vf—v’z C rP@HNYHbIM YCIIOBUEM f’&Q :f*’aQ
Q

f — NCKOMbIN pe3ynbTaT MOHTaXa
3a/a4a MOXeT 6bITb nepedopMynMpoBaHa:

Af =divv over Q, with f|jo = f*|aQ

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” ACM 38
www.compression.ru/video/ SIGGRAPH, 2003.


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

Poisson Image Editing
Pe3synbTaThbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

icxoaHble n3obpaxkeHus KonupoBaHue MNpeanoXeHHbIn MeToA

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” ACM 39
www.compression.ru/video/ SIGGRAPH, 2003.


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

Poisson Image Editing &

Pe3ynbTaThl (2) B

VIDEO GROUP

~ - = v - . -~

KonupoBaHue MpeanoXeHHbIN MeTo

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



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

Poisson Image Editing
Pe3ynbtaThl (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

cxoaHoe n3obpaxeHne  JlokanbHOE M3MEHEHWE KOHTPAcTa

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” ACM 41
www.compression.ru/video/ SIGGRAPH, 2003.


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

Poisson Image Editing
Pe3ynbTaThl (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

WcxoaHoe nsobparkeHne JloKanbHOe N3MeHeHne KOHTpacTa

CS MSU Graphics & Media Lab (Video Group) P. Perez, M. Gangnet, and A. Blake, “Poisson image editing,” ACM 42
www.compression.ru/video/ SIGGRAPH, 2003.


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

‘L CopaeprkaHue

= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BEecLIOoBHbIM MOHTaX

=« Laplacian Pyramid

= Optimal seam

= Poisson Image Editing

» [lebopMmaums CTPYKTYpbI
= 3aK/Il0YEHNE

CS MSU Graphics & Media Lab (Video Group) J. Jia and C.-K. Tang, “Image stitching using structure 43
Www.compression.ru/video/ deformation,” IEEE Transactions on PAMI, 2008.


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

[edopmaLus CTpYKTypbl

OCHOBHasa naes

GRAPHICS & MEDIA LAB
VIDEO GROUP

1. HanTm onTMManbHbIN LLOB MEXAY MOHTUPYEMbIMU
n3o0bpaxxeHus

2. BblpennTb n conocTaBuTb CaZIMEHTHbIE TOYKU BAOSb LLBA
3. [NocTponTb rnaakyto Moaens aeopManmm

4. [pUMeHnTb AedopMaLnIio K MOS0 rpaneHTa

5. [ToCcTpounTb pe3ynbTaT, pewns ypaBHeHue yaccoHa

pressasanann

L

1y

o1

anMep COrocCTaB/1IEHNA CAJTMEHTHbLIX TOYEK

CS MSU Graphics & Media Lab (Video Group) J. Jia and C.-K. Tang, “Image stitching using structure 44
Wwwlcompression_ru [video/ deformation," IEEE Transactions on PAMI, 2008.


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

[edopmaLus CTpYKTYpbl

[ToUCK oNnTUMaSIbHOIo LWIBA

- -
&, I7 — MOHTUpPYEMbIe Is f L oighi &
n306paxkeHus A "
Q — 0bnacTb HanoxeHus ] A
61{ Qs
[nsa pewenus npumensetcsa Graphcut
Beca pebep:
r.g:b
Sn(p,q) = |VIs(p)l| + VIs(@)l + [V Ir(p)] + IVLr(q)|
Sd(p7 Q) :HVIIS’( )_ V:J*IT( )H + Hv IS( ) v IT( )H_i_
IVyIs(p) =V Ir(p) || + [|Vy Is(q) =V, Ir(q)]]
CS MSU Graphics & Media Lab (Video Group) J. Jia and C-K. Tang, “Image stitching using structure 45

www.compression.ru/video/ deformation,” IEEE Transactions on PAMI, 2008.


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

[edopmaLuns CTpYKTypbl

[TONCK CanmMMEeHTHbIX To4ekK

1. Boonb HaMAeHHOro Ha npeablayleM Lware
WBa ANns u3obpaxkeHuu Is U I BbIYUCIUTD
3Ha4YeHue rpaameHTa

2. buHapusosaTtb no nopory (50) Moaynb
rpaaMeHTa

3. YAanuTb He NokasbHble MaKCUMYMb

4. Bblumcnntb cnny (g (s)) Kaxaon

HaWJEHHOM TOYKU, Kak NPOEKLNIO rpaaneHTa
Ha KacaTeNbHYIO K LUBY
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Nedopmauums CTPYKTYpbl

ConocTaBfieHMe CaJIMeHTbIX To4YeK

MycTb ANA I HAMAEHO m, a g I —n, U n > m

TpebyeTcs HAUTU MOHOTOHHOE COOTBETCTBME MEXAY
Ca/IMEHTBIMU TOYKAMU, T.€. MUHMMN3NPOBATb TaKYIo

(PYHKUMIO
E' = min Z gr(i) — gs(ks))”

O<2<m

st.0<bky <k <---<kmpm1<n

ToukaM ocTaBumMMCs 6e3 nap CornoCTaBUM TOUKY C
Hanbonee CXoXen CUoN, HEe HapYLLAOLLYHO
MOHOTOHHOCTU Npeobpa3oBaHust UnNn octaeuM 6e3 napol
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[edopmaLuns CTpYKTYpbl

[MocTpoeHne ntoroson aedopmaumm

KiMeeM pa3psi>keHHOoe Mosie BEKTOPOB
nedopMaumn BAOAb rpaHuLbl V

S'. —0bnactb, B KOTOPOW BbIMOJIHAETCS
nedopmauus (S, = Q vnn S', = I Ha BbIGOP
Nnosb30BaTens)

[MocTpouM rnagkoe none aedopMaumm, peLumns
3aaa4y

V* = arg 11%;11 / |IVV|[*dp V(p)=0 Vpe JS;

o P = ’Sf
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[edopmaLus CTpYKTYpbl

[loCTpoeHne UTOroBoro pesynbTaTa

s [edopmupyeM none rpaAneHToB I;

2. Bbluncnum pesynbTaT, pelnB ypaBHEHUE
[lyaccoHa
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[edopMaumns CTPYKTYpbl

Pe3ynbTathbl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

KOHKYpeHTbI MpeanoXXeHHbIN MeTOoA.
HanaeHHbIN LWOoB U
KOHEYHbIN pe3ynbTaT
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[edopMaumns CTPYKTYpbl

Pe3ynbTaTthl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

OnNTMManbHbIN LLIOB [pocToe cMelleHne [MpeanoXeHHbI MeTos

CS MSU Graphics & Media Lab (Video Group) J. Jia and C.-K. Tang, “Image stitching using structure 51
www.compression.ru/video/ deformation,” IEEE Transactions on PAMI, 2008.


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

[edopMaumns CTPYKTYpbl

PesynbTathl (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Poisson Editing [MpennoXeHHbIN MeTo
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NedopMauusa cTpykTypbl

Pe3ynbTaThbl (4)

icxoaHble n306paxkeHus

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

v '}.
G
¥
5
i;-
évl

MpeanoXeHHbIn MeToa

J. Jia and C.-K. Tang, “Image stitching using structure
deformation,” IEEE Transactions on PAMI, 2008.
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[peanoXXeHHbIn MeToa
AHanus

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOMHCTBA:

= CnocobeH cMoaennpoBaTb MPOU3BOJIbHYIO
nedopMauuto

= Bu3yanbHoe KayecTBO npeBocxoanT apyrue state of
art meToabl

HenocTaTok:

= HeBepHoe conocTaBfieHne CaJIMEHTHbIX TOYEK MOXET
NMPUBECTU K HecTabunbHOCTU BO BPEMEHU
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= BBegeHue
= [MbpunaHoe BocCcTaHOB/EHME (POHA

= BEecLIOoBHbIM MOHTaX

=« Laplacian Pyramid

= Optimal seam

= Poisson Image Editing

« [edopmauus CTpyKTypbl
= 3aK/Il0uUeHue
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3aKJto4eHue
HanpaBnenus panbHeuwen paboThbl

= YTOYHEHMEe 3KCTPanoSIMPOBaHHOIrO BeKTopa C
NMOMOLLbIO NOMCKA B HEOO/bLLIOM OKHE

= [lpMeHeHne KOMNOHEHT (R, G, B, V,, ;) npu
noucke 6nokKa KaHAnAaTa

x «YMHOe» cMelleHne 6/10KOB KaHAMAATOB

= [IpuMeHeHune Graphcut ansa ynanenus
ocTaTkoB motion blur

= BO3MOXHO, psa naen U3 nocnegHen cratbu
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