MeTpuKM OLEHKMN KayecTBa

ﬁ KOHBEPTMPOBAHHOIO CTEPEOD

AnekcaHap bokos

Video Group
CS MSU Graphics & Media Lab



x BBeaeHue

= [lpnMepsl cyllecTByoWwmMX no-reference
METPUK

= CTpobneHune

= JlokanbHble gepopMaLmm
= [nobanbHble AedopMaLnm
= Cardboard effect

= 3aK/l0YeHume

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


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

BBeaeHue
[TOCTaHOBKaA 3a4Q4u

3a4a4a: 06beKTUBHO OLEHUTb KauyeCcTBO
KOHBEPTUPOBAHHOIO CTEPEOD

ApTedaKkTbl KOHBEpPTaLINN:

= CTpobsiwme rpaHuLbl

= [eomeTpuyeckme pedopmaumm

= Cardboard effect

= HekauecTBeHHOe 3anonHeHne obnacrtem oTKpbITUS

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


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

BeeneHue
Ctpobsiwme rpaHuLbl

GRAPHICS & MEDIA LAB
VIDEO GROUP

CTpobsiwme rpaHnLbl —
rpaHnLbl, pasnmMyatoLmnecs
No pe3KoCTu

OcHoBHaqa NpuynHa
BO3HMKHOBEHWS:
HETOYHOCTU rpaHumL
Ha KapTe rnybuHbl,
Mo KOTOPOU CTPOUTCS

CTepPEO NeBbiit pakypc  MpaBbili pakypc

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 4
www.compression.ru/video/


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

BBeaeHune
[eoMeTpuyeckne gepopmalmm

= JlokanbHble gepopMaLmm

= «[lpuKknenBaHue» 4actn oHa K 06beKkTy
nepeaHero njiaHa

» «[lpuknenBaHue» 4actn obvekTa rnepegHero
njiaHa K poHy

= [nobanbHble AedopMaLnm

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


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

BBeaeHune
JlokanbHble aedopmaumn (1)

JleBbIn pakypc

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 6
www.compression.ru/video/


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

BBeaeHune
JlokanbHble aedopmaumn (2)

[paBbI paKypc

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 7
www.compression.ru/video/


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

BBeaeHue
JlokanbHble aedpopmaumu (3)

JleBbIn pakypc

CS MSU Graphics & Media Lab (Video Group) Clash of the Titans, 2010 8
www.compression.ru/video/


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

BBeaeHue
JlokanbHble gedopmaumn (4)

[paBbI paKypc

CS MSU Graphics & Media Lab (Video Group) Clash of the Titans, 2010 9
www.compression.ru/video/


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

BBeaeHune
[nobanbHble gepopmaunm (1)

) .

JleBbiv paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010 10
www.compression.ru/video/


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

BBeaeHune
[nobanbHble geopmaunm (2)

[paBbi paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010 11
www.compression.ru/video



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

BBeaeHune
[[nobanbHble aedopmaunm (3)

BoccTaHoB/IeHHas KapTa rnyouHbl

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/
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BBeaeHue
[nobanbHble gedopmaunm (4)

JleBbIN paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010 13
www.compression.ru/video/


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

BBeaeHue
[[nobanbHble aedopmaunm (5)

- “" 4 -

[paBbIK paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010 14
www.compression.ru/video/


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

BeeneHue
[[nobanbHble aedopmaunm (6)

BoccTaHoBNeHHas KapTa rnybuHbl

CS MSU Graphics & Media Lab (Video Group) 15
www.compression.ru/video/


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

BBeaeHune
[nobanbHble geopmaunm (7)

''''''

“IN AS’QOO[“ |
S\ |1
& Al = TT /ﬁ
JleBbIN paKypc

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/
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BBeaeHue
[nobanbHble aedopmaunm (8)

.....

v

~"-§.~§

N

I'IpBbu‘/i paKypc

CS MSU Graphics & Media Lab (Video Group) 17
www.compression.ru/video/
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BeeneHue
[[nobanbHble aedopmaunm (9)

BoccTaHoBNeHHas KapTa ryouHbl

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


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

BBeaeHue
Cardboard Effect (1)

[1Ba OCHOBHbIX Ciy4yaq:

= [1nockne obbekTbl NnepegHero rnsjaHa
(oTcyTCcTBUE penbeda n 0b6bema)

= [Tnockun/rpaaneHTHbIN (OH

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


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

prie

NpuMepbl apTedakToB &
Cardboard Effect (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIN paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010
www.compression.ru/video/



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

prie

NpuMepbl apTedakToB &
Cardboard Effect (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP

[paBbIn paKypc

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010
www.compression.ru/video/



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

BBeaeHue
Cardboard Effect (4)

BoccTaHoOBNEHHas KapTa ryouHbl

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


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

s BBegeHue

= MMpumMepsbl cywjecTeyrowmnx no-reference
MEeTpUK

= CTpobneHune

= JlokanbHble gepopMaLmm
= [nobanbHble AedopMaLnm
= Cardboard effect

= 3aK/l0YeHume

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


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

Ideal depth estimation
[ToCTaHOBKa 3a4auu

BxoaHble AaHHbIEe:

= /ICXOOHbIM paKypc

= KapTta rnybuHsi

s CMHTE3UpOBaHHbIN paKypcC

= /lcnonb3yeMble napameTpbl DIBR (Depth
Image Based Rendering)

Pe3ynbTar:
= OueHKa KayecTBa CMHTE3UPOBAHHOIO paKypca

CS MSU Graphics & Media Lab (Video Group) M. Solh and G. AlIRegib, “A No-reference Quality Measure 24
www.compression.ru/video/ for DIBR-Based 3D Videos,” Hot3D, 2011


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

GRAPHICS & MEDIA LAB
VIDEO GROUP

Vlcxongm paKypc KapTa rnybuHobl

IcxoaHbIM pakypc neanbHas
KapTa rnybuHbl
CS MSU Graphics & Media Lab (Video Group) M. Solh and G. AlRegib, “A No-reference Quality Measure 25

www.compression.ru/video/ for DIBR-Based 3D Videos,” Hot3D, 2011


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

Ideal depth estimation
[1peanoXXeHHasa MeTpuKa

OcHOBHaga ctatuCTUKa: AZ = |Zippar — Z|
7, — rnybuHa, ucnonb3oBaHHasa A1 reHepauum pakypca
BcnomoraTtenbHble METPUKMN:
SO = STD(AZ)
TO = STD(AZ;.y — AZ;) STD — pucnepcus
TI = STD(Z;., — Z,)
OCHOBHas MeTpuKa:
NR-3VQM = K (1 — SO(SO N TO))*(1 — TI)*(1 — TO)“
K.a,b,c — akcnepuMeHTanbHO NoJlyYeHHblE KO3 MDULMEHTDI

CS MSU Graphics & Media Lab (Video Group) M. Solh and G. AlIRegib, “A No-reference Quality Measure 26
www.compression.ru/video/ for DIBR-Based 3D Videos,” Hot3D, 2011


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

Ideal depth estimation
BbiBOAbI

[Tpobnembi:

= HeobxoammocTb KapTbl ry6uHbI, MO KOTOPOU
CUHTE3NPOBAJICA PaKypc

= Knaccndpukauumsa aptedakToB OT/IMYHA
OT HalleN

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


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

Stereo quality prediction
[ToCTaHOBKa 3a4auu

BxoaHble AaHHbIE:
= CTepeonapa

Pe3ynbTar:
= OueHKa KayecTBa cTepeonapsl

Z.M. Sazzad, R. Akhter, J. Baltes, Y. Horita, “"Objective No-Reference
CS MSU Graphics & Media Lab (Video Group) Stereoscopic Image Quality Prediction Based on 2D Image Features 28
www.compression.ru/video/ and Relative Disparity,” Advances in Multimedia, 2012


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

Stereo quality prediction

GRAPHICS & MEDIA LAB
VIDEO GROUP

CxeMa anroputMma

Stereoscopic
image

Left view Right view

B ¥

Distortions and edge
information measure

<1 Luminance [ 7 . .
Disparity measure

<t component [

Block-based ¢

segmentation

i

Overall image features
and disparity estimation

T

Features combination
and logistic function

P

Quality prediction

Z.M. Sazzad, R. Akhter, J. Baltes, Y. Horita, “Objective No-Reference

CS MSU Graphics & Media Lab (Video Group) Stereoscopic Image Quality Prediction Based on 2D Image Features 29

www.compression.ru/video/

and Relative Disparity,” Advances in Multimedia, 2012


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

Stereo quality prediction
MeTpuka 6104YHOCTH

r(m,n),m € [1, M],n € [1, N|— vsobpaxerue

dp(m,n) =x(m,n+1) — x(m,n)
8
By, = % > dy, (1, 87 )|— ropusontansHas koMnoHeHTa
i1 METPUKM

B}, — aHanornyHo nocTpoeHHas BepTUKaibHas KOMMOHEHTa

B = Bbh«;Bb'v — (bmHanbHas MeTpuka

Z.M. Sazzad, R. Akhter, J. Baltes, Y. Horita, “"Objective No-Reference
CS MSU Graphics & Media Lab (Video Group) Stereoscopic Image Quality Prediction Based on 2D Image Features 30
www.compression.ru/video and Relative Disparity,” Advances in Multimedia, 2012
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Stereo quality prediction
MeTpuKka TeKCTYPUPOBAHHOCTU

dn—mui(m,n) = sgn(dy(m,n)) * sgn(dy,(m,n + 1))

1 if dh—mul(m:n 7’1) < O:

zn(m,n) = .
’ 0 otherwise,
8 8
ZCpp = Z Z i (i, j) — ropusoHTanbHas KOMMOHeHTa
171 METPVKM
ZCph + ZC
7C) = Con DY thuHanbHas MeTpuka

Z.M. Sazzad, R. Akhter, J. Baltes, Y. Horita, “"Objective No-Reference
CS MSU Graphics & Media Lab (Video Group) Stereoscopic Image Quality Prediction Based on 2D Image Features 31
www.compression.ru/video/ and Relative Disparity,” Advances in Multimedia, 2012


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

Stereo quality prediction
BbiBOAbI

[Ipobnema:

= MeTpuKka npeaHasHavyeHa UCKTYUTENBHO
Ons OUeHKM apTedaKToB CKaTus

CS MSU Graphics & Media Lab (Video Group) 32
www.compression.ru/video/


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

s BBegeHue

= [lpnMepsl cyllecTByoWwmMX no-reference
METPUK

= CTpobneHue

= JlokanbHble gepopMaLmm
= [nobanbHble AedopMaLnm
= Cardboard effect

= 3aK/l0YeHume

CS MSU Graphics & Media Lab (Video Group) 33
www.compression.ru/video/


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

GRAPHICS & MEDIA LAB
VIDEO GROUP

i [1peanoXxeHHaa MeTpuKa

LLlarn anropuTtma:.
1. BblgeneHue rpaHuy Ha obomnx pakypcax (Canny)

>.  ConocTaBfieHMe rpaHnL, Ha pa3HbiX paKypcax
C MOMOLLIbIO KapTbl AUCNapUTETa

3. [ANS Ka)KAoW conocTaB/IEHHOW Mapbl MUKCENEN rpaHuL
NoAcYET CNEAYIOLEN METPUKM:

max(Viy,Vio) 2 1
min(Vi1,Vio)

Vi1, Viy — rpaaneHTbl Ha CONOCTaBEHHbIX rPaHMLax

4. MeanaHHasa dunbTpaums pe3ynbTaToB METPUKU

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


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

GRAPHICS & MEDIA LAB

i [peanoXxeHHas MeTpuka

[1pobnemsil:

= CMeHa doHa oKoso
rpaHuLbl NpUBOAUT
K JIOXKHbIM
cpabaTbiBaHUAM

= Bce onpoboBaHHbIe
METOAbl U3MEPEHUS]
PE3KOCTU rpaHunL
OKa3a/IMCb HEAOCTAaTOYHO
YCTONYMBBIMU K CMEHE
(poHa

JleBbIt pakypc  [1paBbi pakypc

CS MSU Graphics & Media Lab (Video Group) Titanic in 3D, 2011 35
www.compression.ru/video/


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

[1lpeanoXxeHHaa MeTpuka
[pnmep paboThbl (1)

[paBbi paKypc |

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 36
www.compression.ru/video/


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

[1lpeanoXxeHHaa MeTpuka
[lpnmep paboThl (2)

JleBbIN paKypc

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 37
www.compression.ru/video/
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( \_‘_7|

RN
0

[1lpeanoXxxeHHaa MeTpuka
i Mpumep paboTsi (3)

Busyanusauusa MeTpukm

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



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

[1peanoXxeHHaa MeTpuka
[lpnMep paboTbl (4)

JleBbI paKypc [paBbi paKypc Busyanusauus
METPUKHU

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 39
www.compression.ru/video/


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

LLlarn anropuTtma:.

1.
2.

5.

BbigeneHune rpaHuul Ha obonx pakypcax (Canny)

ConocTas/ieHne rpaHunL, Ha pa3HbIX pakKypcax
C NOMOLLbIO KapTbl AUCnapuTeTa

BblaeneHune rpaHuL, OKOMo KOTOPbIX CMEHUNICSA DOH, U
MCKJTIFOYEHME UX U3 PACCMOTPEHMUS

N5 Ka>kaou CONOCTaBNEHHOM Napbl MUKCENEN rPaHuLL
NoACYET CNeAYOLEN METPUKM:

max(Vii, Vi) 2 1
min(Viy, Vi)
MeauaHHas bunbTpaumst pe3ynbTaToB METPUKM

CS MSU Graphics & Media Lab (Video Group) 40
www.compression.ru/video/
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[Tpobnembi:
= HeobxoanMocTb pa3paboTku MeToaa AeTEKTUPOBAHUS
CMeHbl (POHa OKOJ10 rpaHuLbl

= VIcknoyeHne U3 paccMoTpeHunsa cnyyvaes, Korga
cTpobnieHne HaknaablBaeTcsl Ha CMeHy (POHa OKOJ10
rpaHULLbl

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


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

‘L CopaeprkaHue

= JlokanbHble aechopMaumnm
» Onpo6oBaHHbIe noaxoabl

= A/lbTEpHATUBHbIM NOAXOA
« PasgeneHne oKpecTHOCTH
= OueHka necdopmaunn

= [nobanbHble AeopMaLnm
= Cardboard effect
= 3aK/l0YeHume

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

42
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OnpoboBaHHble noaxoabl (1/2)

LLlarn anroputma:
1. BblgeneHue rpaHuu Ha obounx pakypcax (Canny)

>.  ConocTaBfieHMEe rpaHnL, Ha pa3HbiX paKypcax
C MOMOLLIbIO KapTbl AUCNapUTETa

3. [ANS Ka)KAoW conocTaB/IEHHOW Mapbl NMUKCENEN rpaHuL
NoACYET CNEeAYIOLEN METPUKM:

(angle(Viy, Via) )
Vi, Viy — rpagveHTbl Ha COMOCTaBNEHHBIX FPaHMLAax

4.  MeamaHHasa dunbTpaums pe3ynbTaToB METPUKU

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

OnpoboBaHHble noaxoabl (1/2) =24
* MpumMep paboTbl (1) =

[paBbI paKkypc

CS MSU Graphics & Media Lab (Video Group) Conan the Barbarian, 2011
www.compression.ru/video/



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

&

OnpoboBaHHble noaxoabl (1/2) =24
* [MpumMep paboTbl (2) =

JleBbI paKypcC

CS MSU Graphics & Media Lab (Video Group) Conan the Barbarian, 2011
www.compression.ru/video/



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

L2

Onpo6oBaHHble noaxoabl (1/2) /\@'
i [Mpumep paboThl (3) -

Busyanusauna MeTpuku

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



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

[lpnmep paboTbl (4)

JleBbI paKypc [paBbIK paKypc Buayanusaums
METPUKMU

* Onpo6oBaHHble noaxoabl (1/2) ™2

CS MSU Graphics & Media Lab (Video Group) Conan the Barbarian, 2011 47
www.compression.ru/video/
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OnpoboBaHHble noaxoabl (1/2)

[lpobnema:

= [loaxon paboTaeT TONbKO B Ciy4vasix
CyLlecTBeHHOro n3rnba onpeaeneHHbIX
rpaHuy

PelleHue:

= AHann3 N3MEHEHUN B HEKOTOPbIX
OKPECTHOCTSX COMOCTaB/IEHHbIX NMUKCENEN
rpaHuL

CS MSU Graphics & Media Lab (Video Group) 48
www.compression.ru/video/
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OnpoboBaHHble noaxoabl (2/2)

LLlarn anropmnTtma.
1. BblgeneHue rpaHuy Ha obounx pakypcax (Canny)

2. ConocTtaBneHune rpaHunL Ha pa3HbIX pakypcax
C MOMOLLIbIO KapTbl AUCnapuTeTa

3. [ANS Ka)KA0M COMOCTaB/IEHHOW Mapbl MUKCENEN
rpaHnL NOACHET creaytowen MeTpukn: p( vy, Vo)

U; = (Z v:}:‘; L \/J: 9 Zvy; Z: \/yD; L= 1? 2
(2; (2; (), ();

(), {)y — HexoTOpble OKPECTHOCTY COMOCTaB/IEHHBIX MUKCENEN rpaHuL

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


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

GRAPHICS & MEDIA LAB

OnpoboBaHHble noaxoabl (2/2)

[Tpobnembi:

= CNnoXXHOCTU
C (POpMUPOBAHNEM
HY>XHbIX OKPECTHOCTEN

s PUCK NOXHbIX
cpabaTbiBaHUK
B CNTy4asiX HETOYHbIX
OKpEeCTHOCTEN

JleBbI paKypc [paBbIn pakypc

CS MSU Graphics & Media Lab (Video Group) Titanic in 3D, 2011 50
www.compression.ru/video/
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i AnbTepHaTUBHbIN NOAXOA

1. PaspgeneHune oKpeCTHOCTU
NMUKCENS rpaHunLbl
Ha HECKONbKO obnacrew,
pacCMaTpUBAEMbIX
OTAENbHO

2. OueHka agedopmaummn ans
KaXX10M U3 BblAEIEHHbIX
obnacren

CS MSU Graphics & Media Lab (Video Group) Titanic in 3D, 2011 51
www.compression.ru/video/
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‘L CopaeprkaHue

= JlokanbHble aechopMaumnm
= OnpoboBaHHble noaxoabl

= ANlbTepHaTUBHbLIXN Noaxoa
« Pa3zpaeneHne OKpecCTHOCTHU
= OueHka necdopmaunn

= [nobanbHble AeopMaLnm
= Cardboard effect
= 3aK/l0YeHume

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

52
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‘L Pa3aeneHmne oKpecTHOCTU

P — paccmaTtpuBaembin
MMKCeNb rpaHnLbl

“s_ — npsaMble YYacTKK,
accounnpoBaHHble ¢ P

\— pa3aeneHne OKpecTHOCTHU
P Ha cekTopa

—

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 53
www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3ageneHme oKpecTHOCTU
Obuwasa cxema anropuTtMa

1. BblaeneHue npsiMbiX y4acTKOB FpaHULL
B OKPECTHOCTHU

2. OnpepeneHne nNpsaMbIX Y4acTKOB,
OTHOCALLNXCA K pacCMaTpUBAEMOMY MUKCESTIO
rpaHnLbI

3. PazpeneHune oKpecTHOCTU Ha CeKTopa

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 54
www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3aeneHne oKpecTHOCTU
BblaeneHue npsambix y4acTKoB

GRAPHICS & MEDIA LAB
VIDEO GROUP

BbiaeneHne npsMbiX YYACTKOB
Mpon3BOANTCS C MOMOLLBIO
npeobpa3oBaHMa Xada

NMpeobpasoBaHue Xaca —
M3BECTHbIN METOJ, BblAENIEHNS] ., -
06bEKTOB Ha M306paxeHny, _,?——"—

KOTOpble npuHaanexar v S

onpeneneHHoOMy Knaccy o
s 4 .

Cbmryp p ’ b r.r": N §

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 55
www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3aeneHne oKpecTHOCTU
AccouunmnpoBaHue rpaHuy (1)

LLlarn anropuTtma:.

1y Bbluncnenune Score, ANs Kaxgoro npsiMoro
yyacTka

2) BblIOGOp NMpsAMbIX y4aCTKOB, OTHOCSLLIMXCS
K pacCMaTpuBaeMOMy MUKCENo rpaHuLbl
Nno nopory gna Score,

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE
www.compression.ru/video/ Transactions on Image Processing, 2011

56


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

Pa3ageneHme oKpecTHOCTU
AccounmnpoBaHue rpaHuy (2)

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 57
www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3aeneHne oKpecTHOCTU
AccoummnpoBaHue rpaHu (3)

Scorep, = Z G(x — p; o) -exp (—d(p,lx)*/e?)
XElL , xEW

P — paccMaTpmBaeMbIv NMUKCENb FpaHnLbl
W — paccMaTpuBaeMas OKPeCTHOCTb P

[}, — paccMaTpuBaeMbIvi NPSMON YYaCTOK FrpaHuLIbI

(G(X—P; 0) — rayccvana € LeHTpoM B P

d(p, [} ) — paccTosHne Mexay P 1 NpsiMoi,
copepxatuen [}

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 58

www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3ageneHme oKpecTHOCTU
PasneneHne Ha cekTopa (1)

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE 59
www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3aeneHne oKpecTHOCTU
PasgeneHue Ha cekTopa (2)

LLlarn anropuTtma:.
1) [Nepebop BbIXOAAWNX N3 P yYeEN
C HEKOTOPbIM LIArom

2) BblbOp TEX Nyyen, KOTopble COOTBETCTBYIOT
MWHMUMaNbHbIM CPEAHUM OTK/IOHEHUNSAM

OT NPAMbIX Y4aCTKOB, aCCOUMUPOBAHHbIX C P

CS MSU Graphics & Media Lab (Video Group) C. Cui, K.N. Ngan, “Scale- and Affine-Invariant Fan Feature,” IEEE

www.compression.ru/video/ Transactions on Image Processing, 2011
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Pa3aeneHne oKpecTHOCTU
BbiBOAbI

J10CTOMHCTBA:
= YCTOMUYMBOCTb K pa3pbiBaM B rpaHuULIax

= PaccMoTpeHue cny4yaeB nepekpecTkoB
13 rpaHuy

HenocTtaTok:
s BblcoKag BblUUCUTENBbHASA COXHOCTb

CS MSU Graphics & Media Lab (Video Group) 61
www.compression.ru/video/
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‘L CopaeprkaHue

= JlokanbHble aechopMaumnm
= OnpoboBaHHble noaxoabl

= ANlbTepHaTUBHbLIXN Noaxoa
« PasgeneHne oKpecTHOCTH
« OueHka pecpopMmauun

= [nobanbHble AeopMaLnm
= Cardboard effect
= 3aK/l0YeHume

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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OueHka aedopmaumin
[ToCTaHOBKa 3a4auu

GRAPHICS & MEDIA LAB
VIDEO GROUP

icxoaHoe n3obpakeHue

A —p

[ledopMmnpoBaHHoe -
M306paxeHune 'BeKTOpHOE Nore,
W(x p) E— B( )p nepesojsiiiee
U neopMnpoBaHHoOE
Moaenk aedopmaLmm M306paxKeHne B UCXOAHOE
CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 63

www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopMaunm
Obuwasa cxema anropuTtMa

1. [eHepauns TPEHMPOBOYHbIX N306paXKeHnM
C U3BECTHbIMM NapaMeTpamMn aedopMaLnm
No NCXOAHOMY N306paXKEHMUIO

2. BbluncneHne napaMeTpoB UCKOMOM
nepopMaLmn C NCNosb30BaHUEM
TPEHUPOBOYHbIX U306paXkeHNI

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 64
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010


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

Moaenb pedopmauunm (1)

i OueHka aedopMaunm

W(x.p) =x+ B(x)p
B(x) = |bi(x),...,bgq(x)|— 6asucHble oTobpaxeHus
P c RY — NnapaMeTpUYeCcKnii BEKTOp

X & R2 — KOOpAWHaTbl NUKcens n3obpaxkeHus

{W (X, p) | Vp € R }— MHOXECTBO BCEX BO3MOXHbIX
nedopmaumm

CS MSU Graphics & Media Lab (Video Group)

Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 65
www.compression.ru/video

Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopMaunm
Moaenb pedopmauunm (2)

Gr(T,p) : [(W(x,p)) = T(x)
B(1.p): Ip(x) =T(W(x,p))

(X) — MUCXOHOE n3obpaxkeHune

~ 8 Q

(X) — n306paxkeHne, AechopMMpoBaHHOE C NapaMeTpaMun P

GF (T: p), GB (Tj p) — npsiMoe U obpaTHOE NPUMEHEHUS
otobpaxenns W (x, p)

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Opt imal Data-Driven 66
.compression.ru/video Approach for Image Disto to Estimation,” CVPR, 2010
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OueHka aedopMaunm
Mopenb aedopmaunn (3)

7 = {Ip = G(T, p) | Vp € Rd}— MHOXECTBO BCeX

BO3MOXXHbIX A€(POPMNPOBAHHBIX N306paXXeHWI

GG ('T', p) — npsiMoe nunu oBpaTHOe NpUMEHEHNE W(x, p)

T = Iy = G(T,0)— ncxoaHoe nso6paxenue
HAXOAMTCA B HAYasne KOOPAMHAT MapamMeTpUUecKoro
MPOCTPaAHCTBa

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 67
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopmaumin
LLlaru anroputMa (1)

Parameter space

O ..
.., Training

Template®

(@ LETTLEETEEEEE
'®
y

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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LLlarn anroputma (2)

i OueHka aedopMaunm

Find NN (Nearest Neighbor)
O

Closest Image

R

Test Image

‘o) @)

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 69
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopmaumin
LLlarn anroputma (3)

' Pull-back
o

>

Test Image

€O " pulled-back

test image
0O O

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopmaumin
LLlaru anroputma (4)

O

o lest Image

L ] =

O

Te;;i;fﬁs"‘s; """"" -

Closest Image

' ® ©

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 71
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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LLlarn anroputma (5)

i OueHka aedopMaunm

Final
Estimation

R —

Template

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 72
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopMaunm
[eHepaums training images (1)

Parameter space )" — paccTosHVe A0 LieHTpa
KOoopAMHaT
A
Density ~ 1/7‘d E (| — pasmepHocTb

NapaMeTpuUYecKoro
NpOCTPaHCTBa

,soparse
\ 2

CS MSU Graphics & Media Lab (Video Group) Y. Tian and S. G. Narasimhan, “A Globally Optimal Data-Driven 73
www.compression.ru/video/ Approach for Image Distortion Estimation,” CVPR, 2010
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OueHka aedopMaunm
BbiBOAbI

J10CTOUHCTBO:

= [apaHTUpyeTcs AocTmKeHne rnobanbHO
OMNTUMAJIbHOIO PELLEHNS

HenooctaTku:

s HeobxoammMocCTb 3agaHna Moaenu
negopmMaummn
= Hun3kas ckopocTtb paboThl

CS MSU Graphics & Media Lab (Video Group) 74
www.compression.ru/video/
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i CopaeprkaHue

s BBegeHue

= [lpnMepsl cyllecTByoWwmMX no-reference
METPUK

= CTpobneHune

= JlokanbHble gepopMaLmm

= Tno6anbHble goedopmalyun
= Cardboard effect

= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 75
www.compression.ru/video/
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OueHKa pe3KOCTU rpaHuLL
‘L Ha KapTe aucnaputeTta (1)

Kaap ¢ rnobanbHbiMK gedopMaumsmm

CS MSU Graphics & Media Lab (Video Group) The Nutcracker in 3D, 2010 76
www.compression.ru/video/
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OueHKa pe3KOoCTU rpaHuLL
* Ha KapTe aucnaputeTta (2)

KapTa ancnapurteTta Kaapa C rnobanbHbiMu
nepopMalmsamMm

CS MSU Graphics & Media Lab (Video Group) 77
www.compression.ru/video
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OueHKa pe3KOCTU rpaHuLL
:L Ha KapTe aucnaputeta (3)

o y
v «

) o
] ‘,
5 I ) §
/ ( (0
MW o Lot
“ ; Ao o e T %

Kaap 6e3 rnobanbHbix aedopMaunm

CS MSU Graphics & Media Lab (Video Group) Bow ¢ TeHbto 3D: MocneaHun payHa, 2011 78
www.compression.ru/video/
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OueHKa pe3KoCTU rpaHny L&

* Ha KapTe gucnaputeTa (4) —F

KapTa amcnaputeta kagapa 6e3 rrnobasnbHbiX
nedopmaumm

CS MSU Graphics & Media Lab (Video Group)
. ression.ru/video
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OueHKa pe3KOCTU rpaHuLL
i Ha KapTe aucnaputeTta (5)

LLlarn anropuTtma:.

1.  BblaeneHue rpaHuL Ha KapTe AncnapuTeTa
(Canny)

2. OueHKa pe3KoCTU BblAENEHHbIX rpaHnL

3. CyMMUpOBaHMe 3HaYEeHNN PE3KOCTU MO BCEM
MUKCENSAM rpaHunL

4. BblageneHue nnoxux Kagpos No nopory
CYMMapHOW pe3KOCTM rpaHunLl

CS MSU Graphics & Media Lab (Video Group) 80
www.compression.ru/video/
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OueHKa pe3KOCTU rpaHuLL
i Ha KapTe aucnapuTeTa (6)

[Tpobnembi:

= LLlyM 1 6104YHOCTb KapTbl AucrnapuTeTa
YCIOXXHSIOT AETEKTUPOBAHME rPaHuLL
1 OLIEHKY MX PE3KOCTU

= CTaHOapTHble MEeTOAbl OLIEHKN Pe3KOCTU
rpaHuL, He paboTaloT B c/lyvae rpaHuL
Ha rpagueHTax no rnybuHe

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

= [lpnMepsl cyllecTByoWwmMX no-reference
METPUK

= CTpobneHune

= JlokanbHble gepopMaLmm
= [nobanbHble AedopMaLnm
= Cardboard effect

= 3aK/l0YeHume

CS MSU Graphics & Media Lab (Video Group) 82
www.compression.ru/video/
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[loaxon Ha ocHoBe
cerMeHTauuun (1)

LLlarn anropuTtma:.
1. [poBoAMM cerMeHTauuio No ABMXEHUIO

2. [1ns KaxKQoro cerMeHTa, KpoMe (POHa,
OLIieHMBaeM ANCNEepPCU0 rpaaneHToB ryobunHbl

3. [lo nopory ancnepcmmn BblAeNSIEM CEMTMEHTD
C noao3peHneM Ha cardboard effect

CS MSU Graphics & Media Lab (Video Group) 83
www.compression.ru/video/
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[loaxon Ha OCHOBe
cerMeHTauumn (2)

[lpobnema:

s HegocTtaToyHoe KauyeCTBO CerMeHTaumnm
Mo ABUXEHUIO

CS MSU Graphics & Media Lab (Video Group) 84
www.compression.ru/video/
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s BBegeHue

= [lpnMepsl cyllecTByoWwmMX no-reference
METPUK

= CTpobneHune

= JlokanbHble gepopMaLmm
= [nobanbHble AedopMaLnm
= Cardboard effect

= 3aK/IlouUeHue

CS MSU Graphics & Media Lab (Video Group) 85
www.compression.ru/video/
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Ctpobsiiume rpaHuLbl
Tekylwasa MeTpuKka

e
[paBbi paKypc JleBbIN paKkypc Busyanusauus
METPUKA
CS MSU Graphics & Media Lab (Video Group) Titanic in 3D, 2011 86

www.compression.ru/video/


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

Ctpobsiiume rpaHuLbl
[1naHbl

= Peann3oBaTtb AETEKTUPOBAHNE CMEHbI (POHa
BO3/1€ rpaHuLbl A/ YMEHbLUEHUS YMCNa
NOXHbIX cpabaTbiBaHUN TEKYLLEN METPUKU

CS MSU Graphics & Media Lab (Video Group) 87
www.compression.ru/video/
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JlokanbHble aedpopMaLmn
Tekyuwasa metpuka (1)

JleBbIV paKkypc

CS MSU Graphics & Media Lab (Video Group) Clash of the Titans, 2010 88
www.compression.ru/video/
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JlokanbHble aedpopMaLmn
Tekyuwasa meTpuka (2)

[paBbIn paKypc

CS MSU Graphics & Media Lab (Video Group) Clash of the Titans, 2010 89
www.compression.ru/video/
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JlokanbHble aedpopMaLmn
Tekyliasa metpuka (3)

Busyanusaunsa MeTpuku

CS MSU Graphics & Media Lab (Video Group) Clash of the Titans, 2010 90
www.compression.ru/video/
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JlokanbHble aedpopMaLmn
[1naHbl

= YNyJUlINTb AeTEKTUpOBaHNE n3rnba rpaHunlbl,
YUYNTbIBAS HE TOSIbKO COMOCTAB/IEHHYIO Mapy
NMMKCENen rpaHunL, HO U NX coceaewn,
NPUHAANEXALUMX TOU Xe rpaHnLe

= Peann3oBaTb ONMMCaHHbIX BbilLE Noaxoa Ans
NETEKTUPOBaHUS aedopMaLnn Bo3Ne
COMOCTaB/EHHbIX rPaHunL

CS MSU Graphics & Media Lab (Video Group) 91
www.compression.ru/video/
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[nobanbHble aedopmaLnm
[1naHbl

= OnpoboBaTb MeToAbl, OCHOBAHHbIE
Ha CpaBHEHUU BUAAQ AUCMApUTETA
N XapaKTepa ABUXEHUS B Kaape

CS MSU Graphics & Media Lab (Video Group) 92
www.compression.ru/video/
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Cardboard effect

[1naHbI

= PeannsoBatb Noaxon, OCHOBAHHbIN
Ha BblaeneHnn obnacren
C OAMHAKOBOW/rpagueHTHON rNybuHOU
N OLIEHKE XapaKTepa ABMXEHUS B 3TUX
obnacTax

CS MSU Graphics & Media Lab (Video Group) 93
www.compression.ru/video/
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[y
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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) 95
www.compression.ru/video/
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