icnpaBneHue

ﬁ cTepeo BNAEO

Bauecnas Hanagosckum

Video Group
CS MSU Graphics & Media Lab



‘L CopaeprkaHue

= BBegeHue

= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum

= BpeMeHHada CMHXPOHU3aLNA
= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 2
www.compression.ru/video/
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LIBeToKOoppeKLus
[IpnmMep npobnemMHoro Bnaeo

GRAPHICS & MEDIA LAB
VIDEO GROUP

NEBbIN paKypc NpaBbIN paKypc

Feng Shao et al., “Color correction for multi-view video based on background
CS MSU Graphics & Media Lab (Video Group) segmentation and dominant color extraction”, WSEAS Transactions on 3

www.compression.ru/video/ Computers, 2008
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LIBeToKOoppeKLus
AKTYanbHOCTb

[TPNYNHBI:
= Pasnnuma B MaTpuuax Kkamep

= Pa3HoOe nono)eHne KkaMmep OTHOCUTENBHO
NCTOYHNKA CBETa

[IpobnemMbl, BO3HMKaOLWmMe B CTeEpeo BUAEO:

= [NobanbHOEe HECOOTBETCTBME LIBETOB MEXAY
DaKypcaMm

= Hanunume/otcytcTBne 61MKoB Ha 0b6beKkTax
Ha pa3HbIX paKypcax

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

[TPNYNHBI:
= CNOXXHOCTb KOPPEKTHOM YCTAaHOBKM KaMep
= CNOXXHOCTb rpaMOTHOWN HACTPOWKWN KaMep

= TPYAHOCTb COXpaHEHNS NX (GPUKCUMPOBAHHOIO
MONOXXEHMUS

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

GRAPHICS & MEDIA LAB
VIDEO GROUP

BepTukanbHbI Napannakc

NEBbIN paKypc 4 | NpaBbii péKypc

Feng Shao et al., “Color correction for multi-view video based on background
CS MSU Graphics & Media Lab (Video Group) segmentation and dominant color extraction”, WSEAS Transactions on 6

www.compression.ru/video/ Computers, 2008
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IcnpaBneHne reoMeTpumn
[Ipobnemsbi (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

[loBOpOT

NEBbIN paKypc NpaBbl paKypc

Feng Shao et al., “Color correction for multi-view video based on background
CS MSU Graphics & Media Lab (Video Group) segmentation and dominant color extraction”, WSEAS Transactions on 7

www.compression.ru/video/ Computers, 2008
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IcnpaBneHne reoMeTpumn
[Ipobnemsbl (3)

MIcka)xeHne BepTUKaNbHOW NMEPCNEKTUBbI

NEBbIN paKypc NpaBblA paKkypc

Feng Shao et al., “Color correction for multi-view video based on background
CS MSU Graphics & Media Lab (Video Group) segmentation and dominant color extraction”, WSEAS Transactions on 8

www.compression.ru/video/ Computers, 2008
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GRAPHICS & MEDIA LAB

i BDEMeHHaFI CUHXPOHN3AUUA
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CUHXPOHU3MPOBAHHbIE PaKypChbl HeCcMHXpOHM3MPOBaHHbIE PaKypChl
CS MSU Graphics & Media Lab (Video Group) Daniel Wedge, “Video Sequence Synchronization”, The University of Western 9

www.compression.ru/video/ Australia, 2007
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BpeMeHHasa CMHXPOHM3aLMA
AKTYanbHOCTb

= 3anyCTuUTb BE KaMepbl OHOBPEMEHHO
NOBOJIbHO CNOXHO

= B npouecce 3anucu kamepbl MOryT
NpONyCKaTb Kaapbl

= [loTepu AaHHbIX Npu nepenaye

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

10
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i CopaeprkaHue

s BBegeHue

= L|BeTokoppeKkums
= [loCTaHOBKa 3ajaum

= LIBEeTOKOppEeKkuna ¢ UCnonb3oBaHUEM
Pa3MbITOro N306pakeHuns

= Hybrid color correction
= VicnpaBneHue reomMeTpum
= BpeMeHHasa CMHXpOHM3aLnA
= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 11
www.compression.ru/video/
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i LIBETOKOppeKuuns

[TOCTaHOBKaA 3a4Q4yMn:

= Hantn npeobpazoBaHne, npusoasLlee oamH
PAKypC K Apyromy, ytobbl 06beKTHI
B COOTBETCTBYIOLLMX paKypcax uMenun oauH
N TOT Xe LUBEeT

= HanTtu cpegHee npeobpa3oBaHne ans AByX
DAKypCcoB

CS MSU Graphics & Media Lab (Video Group) 12
www.compression.ru/video/
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GRAPHICS & MEDIA LAB
VIDEO GROUP

LiBeTOKOppEKLUAS
Eﬂ?gis_aﬁg B

reference image input image
i T

Saiug 3
HT
o

pe3ynbTaT NMPUMEHEHMS OAHOTO  Pe3ynbTaT C YYETOM MPOCTPAHCTBEHHOM
npeobpa3oBaHMs MO BCEM MUKCENAM NPUHAANEXHOCTU NUKCENEN

Feng Shao et al., “Color correction for multi-view video based on background 13

CS MSU Graphics & Media Lab (Video Group)
segmentation and dominant color extraction”, WSEAS Transac. on Comp. 2008

www.compression.ru/video/
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‘L CopaeprkaHue

s BBegeHue

= LiBeTOKOppeKuus
= [l0OCTaHOBKa 3a4ayu

= LiBeTOKOppeKuunsa C uCnosib3oBaHUeM
Pa3MbITOro nsobpaxxeHun

= Hybrid color correction
= VicnpaBneHue reomMeTpum
= BpeMeHHasa CMHXpOHM3aLnA
= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 14
www.compression.ru/video/


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

Gaussian Blur
ANroputm

1. [ounck nap feature points ¢ nomMolubto SIF
(Scale-Invariant Feature Transform)

2. [[ayccoBO pa3MbITUE NEBOro M NPaBoro
306 parkeHnm

3. BblaeneHue usetos feature points
Ha Pa3MbITbIX N HEPA3MbITbIX N306paXKEHUSAX

4. [NocTpoeHue n npuMeHeHue gyHKUUmn
npeobpa3oBaHNS LIBETOB

CS MSU Graphics & Media Lab (Video Group) Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video Using 15
www.compression.ru/video/ Energy Minimization of View Networks”, IJAC, 2008
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Gaussian Blur
DOyHKUKMA npeobpa3oBaHus

GRAPHICS & MEDIA LAB
VIDEO GROUP

M(C,i,j = l) = Ci,j

P 2
!/ I/
Do =t ey =quy) + (cij—q"y))
L = T g2 ©P 20
K—1
. 1 5 R . =1 (Coray + €1g)
i = i,jur ij = 7 —Cij
u=0
Fl] :Ri,j+El]
C';j» Cij — CTApOE ¥ HOBOE 3HAYEHNE MHTEHCUBHOCTM j-OW LIBETOBOW

KOMMOHEHTbI
Q'yj 0"yj — 3HAYEHNSA UHTEHCUBHOCTY j-O LIBETOBON KOMMOHEHTbI U-OM
feature point 4ns neBoro n NpaBoro pakypca CoOOTBETCTBEHHO
K —konnyectBo obpabaTbiBaeMbix feature points Ha pa3MbITbIX
N HEPA3MbITbIX N306parkeHUsX
A, 0 — KO3(PPULMEHTDI CriaXKneaHus
M — nuckomas @yHKuus
Fi; — ®yHKUMS, AN KOTOPOW BbIMONHAETCH MUHUMU3ALIMS

CS MSU Graphics & Media Lab (Video Group) Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video Using 16
www.compression.ru/video/ Energy Minimization of View Networks”, IJAC, 2008
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. L2
Gaussian Blur &

GRAPHICS & MEDIA LAB
VIDEO GROUP

Pe3ynbTaT

BxoaHble AaHHbIe

i
- ._ : S Sy 4 _ A= -
-~ “we' sy i
- -
- " : Y ; -
; ’:};t? - P‘V - __J. -
3 i“ . ;: g
& e . =

reference image input image

CS MSU Graphics & Media Lab (Video Group) Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video Using
www.compression.ru/video/ Energy Minimization of View Networks”, IJAC, 2008



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

] J\""?._
Gaussian Blur &
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

BbiXxoaHble AaHHbIE

reference image output image

CS MSU Graphics & Media Lab (Video Group) Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video Using 18
www.compression.ru/video/ Energy Minimization of View Networks”, IJAC, 2008
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J10CTOMHCTBA:

= lIcnpaBneHue uBeTa Ha 3allyMNAEHHbIX
N300paxkeHunsx

= BO3MOXHOCTb 3(pekTMBHON NapannenbHon
peanu3aumm

HenoctaTok:

= He yuyntbiBaeTca pa3Had OCBELIEeHHOCTb
OoTAeNbHbIX 06bEeKTOoB

CS MSU Graphics & Media Lab (Video Group) Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video Using 19
www.compression.ru/video/ Energy Minimization of View Networks”, IJAC, 2008
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i CopaeprkaHue

s BBegeHue

= LiBeTOKOppeKuus
= [l0OCTaHOBKa 3a4ayu

= LIBEeTOKOppEeKkuna ¢ UCnonb3oBaHUEM
Pa3MbITOro N306pakeHuns

« Hybrid color correction
= VicnpaBneHue reomMeTpum
= BpeMeHHasa CMHXpOHM3aLnA
= 3aK/o4veHue

CS MSU Graphics & Media Lab (Video Group) 20
www.compression.ru/video/
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1. |_|OMCK, conocrtaBsieHne n oTcie>XxmBaHme
feature points y aAByx pakypcoB
= Scale-Invariant Feature Transform (David Lowe, 1999)
=  Pyramid Optical Flow (Jean-Yves Bouguet, 2002)

2. OueHka npeobpa3oBaHus
1. Histogram matching
2. JloKanbHas LUBETOKOppeKUnS
3. [lpMeHeHne utorosoro npeobpasoBaHus
K BXOOHOMY U306pa)KeHuto

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color =~ 21
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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i Histogram matching

[na kaxkaon u3 komnoHeHT RGB:

1. CTpOUM MHTErpasnbHble
rTMCTOrpamMMbl

2. [ANng Ka)aoro nukcens
C MHTEHCUBHOCTbIO G2
Haxoamm Takoe G1, :
yTto F,(G1) = F,(G2). " " ntéHomerocs
[Nony4yaeM yHKumio M(G1)=G2

3. OYHKUMIO M NPUMEHSIEM K Ka)XAO0MY MUKCENIO
n306paxkeHus

—
S
S

input image

%

NMUKCENEN

reference image

pacnpeaeneHune

CS MSU Graphics & Media Lab (Video Group) 22
www.compression.ru/video/ http://en.wikipedia.org/wiki/Histogram_matching
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‘L Histogram matching (2)

|
Lumr,i,j - 5 g (Rr,i,j + Gr,i,j + Br,i,_,f )

LUT, [k]=LUT[k]—-k

R,

R' .. =R, + ! * LUT, [Lum,, ]

YR, . +G,, . +B,, o
ri,j ri,j r,i,j

LUT — ructorpamMma apKoCTu Ans NpaBoro pakypca

Ryij» Orij» Brjj — LBETOBbIE KOMMNOHEHTbI

R’ — MOMYYEHHbIV LBET

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 23
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Hybrid color correction
ObpaboTka feature points

GRAPHICS & MEDIA LAB
VIDEO GROUP

lf CC(CPVl k! CPVr k) > W1 then .
Compared

ZZLW!! y ' Pixei{vector

11]1

m, Z ZLum

'—1;1

SND, ——ZZ(‘Lum, o —Lum,  —m,, +mr,k|)

le—l

if SND, < w, then add CTk to CFLT

CC — Kpocc-Koppensuus CFLT — Candidate Feature
Lum,, ;= APKOCTb nukeens (i,j) Look-up Table
Ha neBoM (NpaBoOM) pakypce Ww,;, W, — Beca
SND, — cyMMa HOpMann30BaHHbIX w, h — pa3mepbl Candidate Template
pa3HocTen ans k-oro
Candidate Template

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 24
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Hybrid color correction

GRAPHICS & MEDIA LAB
VIDEO GROUP

Beca aAns nokanbHbIX OKPECTHOCTEN

w h
- W kr,l,] klilj
i=1 ]:
4

Za,
wz‘,k,s =€
cd; .

)= +1,if ed; ) < th,

Wijc = thc
0, otherwise
. wi,k,swi,k,c

wi,k U

Zwi,p,swi,p,c

p=l
Wi,max = max arg (Wi,k,swi,k,c )

k

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

PACCTOSIHUE OT i-ro nuKcens A0 k-ou
feature point

Sdi,k -

cd; , — Pa3HOCTb MEXAY MHTEHCUBHOCTbBIO
i-OM TOYKM N MUHTEHCUBHOCTbBIO K-T0
aneMeHTa CFLT
Cy1(,ij — 3HAYEHME LIBETOBOW KOMMOHEHTbI
ans (i,j)-on ToukmM k-ro anemMeHTa
CFLT nesoro (npaBoro) pakypca
o, th.— Beca
Wi s Wi nax — NMOJTyYEHHbIE BECA

Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 25
matching between stereo image sequences”, 3DTV-CON, 2011
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GRAPHICS & MEDIA LAB

M3MeHeHKne input Image

U
CLocal,i — Ci T Z Wi,ka
k=1

CLocal,i + (1 —aw, ) CGlobal,i

i,max

CH bridi — AW,

3% I, max

C; —UBET I-Iro NuKcens

Clocali — UBET, U3MEHEHHDIV C MOMOLLbIO JTOKANbHOW KOPPEKLnM
Coiobari — LBET, M3MEHEHHDIV C NoMoLLbto histogram matching
Chiybriai — PE3YNBTUPYIOLLMK LIBET

a — BecoBou KO3hPULMEHT

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 26
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Ny
Pe3ynbTaT %]
Reference image

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 27
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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J\—'_7L
Pe3ynbTaT %]
Input image

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 28
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Ny
Pe3ynbTaT %]
Reference image

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 29
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Np> (i
Pe3ynbTaT %]
Histogram matching

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color ~ 3(Q
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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Ny
Pe3ynbTaT %]
Reference image

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 31
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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>
Pe3ynbTaT (o
Hybrid color correction

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 32
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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J10CTOMHCTBA:

= YUYET OCBELLEHHOCTN Pa3HbIX OOBEKTOB
= CTabunbHOCTb K 3allyMiéHHbIM feature points
HepocTaTok:

= bonblwoe BpeMA BbINOTHEHUA 3a CUET
ncnonb3oBaHusa Optical Flow

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A hybrid color 33
www.compression.ru/video/ matching between stereo image sequences”, 3DTV-CON, 2011
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i CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum
= OCHOBHbIE NOHATUSA
= [locTaHOBKa 3a4a4u
= PekTndukaums
= Perception optimization

= BpeMeHHada CMHXpOHM3aLUma
= 3aKJ/IloYeHune

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

34
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i OCHOBHbIe NMOHATUSA

= OgHOpoaHble KOOPANHATLI — KOOPAWHATHI,
obnaparowime CBOUCTBOM, YTO ONpEAENSAEMbIN
MMN OOBEKT HE MEHSETCH NMPU YMHOXKEHUU
BCEX KOOPANHAT Ha OHO U TO Xe HEHY/IEBOE
4yncno

= [lepeBog 0AHOPOAHLIX KOOpAMHAT
B €BKJINAOBGI:

(%%, 2) — (x y)

)
Z Z

CS MSU Graphics & Media Lab (Video Group) 35
www.compression.ru/video/
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OCHOBHbIE MOHATUS
SnUNonspHasa reoMeTpud

O,, O, — (DOKYyCbl KaMep

X_, Xg — NPOEKUMN TOUKN X

e, eg — INUMONSAPHbIE TOUKM (epipoles)

(Xg,€r) — 2NUNONSAPHAA TNHUS
(npoeKkuus J'IVIHVII;I((X,_,X))

Left view Right view

CS MSU Graphics & Media Lab (Video Group) 36
www.compression.ru/video/ http://en.wikipedia.org/wiki/Epipolar_geometry
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i OCHOBHbIe NMOHATUSA

dyHaamMeHTanbHas MaTpuua — MaTtpuua 3x3, CBA3biBatoLas
COOTBETCTBYIOLME TOYKM Ha ABYX paKypcax

xIFx;, =0
X, X, — COOTBETCTBYHOLLMNE TOYHKMN B OAHOPOAHBIX KOOPAUHATAX,

BblIOpaHHbIE Ha IEBOM W MPABOM paKypce
COOTBETCTBEHHO

Fx, — onpegensieT anUnossipHY JIMHUIO HA NPaBOM paKypce,
Ha KOTOPOW AO/MKHA NexaTb X,

2nMnong PHblE TOYKWN YOOBETBOPAIOT.

€£F=F€l=0

CS MSU Graphics & Media Lab (Video Group) 37
www.compression.ru/video/ http://en.wikipedia.org/wiki/Fundamental_matrix_(computer_vision)
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OCHOBHbIE NMOHATUSA

GRAPHICS & MEDIA LAB
VIDEO GROUP

Camera matrix

C — doKkycHas TouKa Kamepsl

p — [NaBHas TOYKa

M — Touka, KoTopyto byaem
NpoeLmpoBaThb

f — dokycHoe paccTosiHue

X — NpoeKkumnsa Toukmn M

Py py — KOOPAUHATbI NMPOEKLNN

Camera matrix: FNMaBHOW TOYKM Ha MIIOCKOCTb

fm g p N cxXy
x x m,,m, — MaclTabupytowme
K = fm p KO3 duumneHTbl Mexxay CXY
Y 4 N pxy CUCTEMaMM KOOpAMHAT
i 1 ] S — KOCMHYC yrna Mexzay ocsMu p, 1 p,

CS MSU Graphics & Media Lab (Video Group) Benjamin Stetter, “3D view of stereo laparoscope in the operating room”,
www.compression.ru/video/ Munich Technical University, 2005

38
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OCHOBHbIE NMOHATUSA
Camera matrix (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

O6wumn BMA (MaeanbHas MaTpuua):

1000 £ 000
c=[(0100]~[0 fFfo0o0
00 L0 0010

f — (DOKyCHOe paccTosiHMe KaMepbl

[poekumns 3D nzobpakeHns Ha nI0CKOCTb
KaMepbl C UCMOJIb30BaHWUEM MaTpULbl KaMepbl:

X
Necl?
31 z
1
CS MSU Graphics & Media Lab (Video Group) 39

www.compression.ru/video/ http://en.wikipedia.org/wiki/Camera_matrix
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i CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum
= OCHOBHblE MOHATUSA
=« [locTaHOBKaA 3agauu
= PekTndukaums
= Perception optimization

= BpeMeHHada CMHXpOHM3aLUma
= 3aKJ/IloYeHune

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

40
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i PekTndunkauus

[TOCTaHOBKaA 3a4Q4yMn:

HalnT Takue npoeKkTMBHblE NPeobpa3oBaHUs AN ABYX
PAKypCOB, UYTO MOC/NE UX NPUMEHeHns byayT
OTCYTCTBOBATb:

= BEpPTMKasIbHbIN Napaniakc
= MOBOPOT M306pa)KeHnn Apyr OTHOCUTESNIbHO ApYyra
= NCKa)XeHUS BEPTUKANIbHOW MEpPCNEKTMBbI

CS MSU Graphics & Media Lab (Video Group) 41
www.compression.ru/video/
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J\—‘_7|'
PekTndmkaums (i
[1pumep

GRAPHICS & MEDIA LAB
VIDEO GROUP

BxoaHble AaHHble

\ 1
— e ——Q'\i*‘— - &5 AR < —"‘—.p:‘itr - T A

NEBbIN paKypc NpaBbl paKypc

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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>3
PekTnmkaums &
[pumep (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NEBbIN paKypc NpaBbl paKypc

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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(= —7‘.-

PekTubmnKaums &5

GRAPHICS & MEDIA LAB
VIDEO GROUP

[pumep (3)

CpaBHeHue

BXOAHbIE AadHHbIE BbIXOAHbIE AAdHHbIE

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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i CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum
= OCHOBHblE MOHATUSA
= [locTaHOBKa 3a4a4u
» PekTudomkaums
= Perception optimization

= BpeMeHHada CMHXpOHM3aLUma
= 3aKJ/IloYeHune

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

45


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

PekTndunkauus

Llar 1

Llenb: 0To6pa3nTb anMnonsipHble TOUKM Ha 6ECKOHEYHOCTb

1. OBHYyNeHne y-KoopAnHaTbl Y 3NUMNOASIPHBIX TOYEK

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

Image /,

Image /,

Image /,

Image /,

i @

=TT %

~ WcxoaHoe
n3obpakeHune

Pe3ynbTtaT wWara 1

Guo-Yu Lin, Xu Chen, Wei-Gong Zhang, “A Robust Epipolar Rectification

Method of Stereo Pairs”, ICMTMA, 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP
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PekTndunkauus

LLlar 2

Llenb: 0To6pa3nTb anMnonsipHble TOUKM Ha 6ECKOHEYHOCTb

2. OTOBpa)eHne Xx-KoopAMHaTbl Y ANUMNOSSPHbIX TOYEK Ha IEBOM U

NPaBOM paKypce —00 U +00 COOTBETCTBEHHO

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

Image /, Image /,
—————————————————————————— ToEET 6
 PesynbTaT wara 1
Image /, Image /,

e, in infinite far

,,,,,,,,,,,,,, Pe3ynbTaT Wwara 2

Guo-Yu Lin, Xu Chen, Wei-Gong Zhang, “A Robust Epipolar Rectification

Method of Stereo Pairs”, ICMTMA, 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP
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PekTndunkauus

LLar 3

Llenb: 0To6pa3nTb anMnonsipHble TOUKM Ha 6ECKOHEYHOCTb

3. BepTukanbHoe conocTtaBneHmne NoayyYeHHbIX napannesbHbIX

3NUNONASAPHBIX NMMHUIA (YCTPAHEHME BEPTMKANbHOIo Napasnnakca)

Image /, 2
__________________________________ e, in infinite far
| || Pesynbrat wara 2
Image /, Image /,
e, in infinite fa
““““““ Pesynbtat
] R peKTMqDVIKaLlVIVI

CS MSU Graphics & Media Lab (Video Group)

www.compression.ru/video/

Guo-Yu Lin, Xu Chen, Wei-Gong Zhang, “A Robust Epipolar Rectification

Method of Stereo Pairs”, ICMTMA, 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP
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i CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum
= OCHOBHblE MOHATUSA
= [locTaHOBKa 3a4a4u
= PekTndukaums
« Perception optimization

= BpeMeHHada CMHXpOHM3aLUma
= 3aKJ/IloYeHune

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

Optical Axis

P =K[I10] T T
P =K[Ilt] t=(k,0,0)

P,, P, — MaTpuubl kamep C1, C2

COOTBETCTBEHHO

K — BHYTPEeHHA4 MaTpuua Kamep Cl :

Baseline

C2

CxeMa pacrnonoxXeHus Kamep

B naeas/ibHOM CJ1iydae

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006

50


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

Pacrnono)eHune kamep
O6Lwmn cny4yau

GRAPHICS & MEDIA LAB
VIDEO GROUP

P=KR[I|-C]=M[I|-C] | cosa sina 0]
P, =K,R[I1-C,1=M,[I1-C,] S-S cose 0
0 0 1

R;, R, — MaTpuLbl NOBOPOTa KaMep - . _
K,, K, — BHyTPEHHME MaTpuLbl KaMep CO.Sﬂ smg 0
C,, C, — KOOpPAMHATbI LLEHTPOB KaMep R,=|—-sinpg cosg 0
0 0 1

YcnoBuga ncnpaBneHHOro cTtepeo:

-

K =K,=K
yC/TI0BUE OTCYMTBIBAHWUS YI0B o, 8
) R, =R,=R / oT ocu baseline, HanpaeneHHOM
R(C, -C,) = (k,0, 0)" oT kamepsbl C1 k C2

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 51
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
[1lpeanono)eHune

[peanono)xeHmne o BHyTPEHHEN MAaTpULIE KAMEPb!:

B ] 4
f 0 p. p.=wl2
K=K,=|0 —f p,| withy p =h/2
0 0 1 fF=wt+h)/2
f  — choKycHOe paccTosiHMe Kamep
w, h — paamepbl U306pakeHns
CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 52

www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
[lapameTpbl Npeobpa3oBaHUS

[1lpeanonoXxeHue:

TOYKM Ha OAMHAKOBOW rNybUHE NMEIOT OAUHAKOBbIN
aMcnapuTeT

ANropuTtM romvcka HabopoB COOTBETCTBYHOLLINX
TOYEK C OAMHAKOBOW rNybUHON:
1. [pOCMOTPETb BCE HAaWAEHHbIE COOTBETCTBYHOLLME TOUKHU

2. CrpynnmpoBaTb TOYKM, UMEOLLNE OAMHAKOBbIN
AVCnapuTeT

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 53
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
[lapameTpbl Npeobpa3oBaHus (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

YTBepXaeHue:
[lna Touek ¢ ogmMHakoBoW riybuHon (X4, X,), C NpoeKkunsiMmn
(X4, X5) U (X{', X,") COOTBETCTBEHHO, BbIMOMHAETCS:

1

X, —X, =X, =X,
[Ilpeobpa3oBaHme NeBoro pakypca u3 MMHMMM3aLUK
PYHKUMN:
2
Z z (HZMO (a(xl- —x;) + b(y; — yj)) — Hy(x'; — x’j))
p LjEAp

c = Hleo = HzMo(axO T bXO)
M, HaxoamuTcs u3 ypaBHenusi: F = e, M,

H,, H, — MaTpuubl NpoOeKTUBHbIX Npeobpa3oBaHMi 415 NEBOroO M NPaBoro
paKypca COOTBETCTBEHHO
(X;, ¥i), (%5 ;) — TOYKM, MMELOLLME OANHAKOBYIO rnybuHy Ha NEBOM pakypce
(X5, ¥, (X'} ¥'j)) — COOTBETCTBYIOLIME MM TOUKM Ha MPaBOM paKypce
CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 54

www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
[lapameTpbl Npeobpa3oBaHus (3)

[MpoekTuBHbIE Npeobpa3oBaHNSA NPUHMMALOT BUA:

H, = HyH, M,

H, = KRK; 1

R=(rs1t)T
(K;'ey)

r=-—2—"" t=rx(010),s =71 xt
1K “e, ||

MapameTpbl AN Nnpeobpa3oBaHns N1eBOro pakypca:

a b c
Hy=10 1 O‘
0 0 1

a,b,c — napaMeTpsbl, TpebytoLme onpeaeneHus
e, — ANUMNONAPHAs TOYKa NPaBOro pakypca

R — MaTuua NoBOpOTa

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Perception optimization
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

BxoaHble AaHHble

NneBbIA paKypc NpaBbI pakypc

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 56
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

BbIXOAHble AaHHbIE

neBbM paKypc NpaBbll paKypc

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 57
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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Perception optimization
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

BXOAHbIE AadHHbIE BbIXOAHbIE AAdHHbIE

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization 58
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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J10CTOUHCTBO:

= Pe3ynbTaT BbIrNSAAUT KaK OTCHATbIV C MOMOLLIbIO
CTaHAAPTHOW YCTAaHOBKWN KaMep

HenocTtaTok:
s BblCOKasa BblUUCIUTENBbHAA CNOXHOCTb

CS MSU Graphics & Media Lab (Video Group) Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
www.compression.ru/video/ Without 3D Glasses”, LNCS, 2006
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‘L CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus
= VicnpaBneHue reomMeTpum

= BpeMeHHass CUHXpPOHU3aUuA
= Direct alignment algorithm
» Feature-based algorithm

s 3aKJIloueHune

CS MSU Graphics & Media Lab (Video Group) 60
www.compression.ru/video/
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i BpeMeHHas CMHXPOHWU3aLUMA

[TOCTAHOBKaA 3a4Q4u:

OnpenenuTb BENIMYNHY BPEMEHHOIO
CABUra B KONMYECTBE KaapoB Mexay
BMAeonocnenoBaTelbHOCTSIMY,
CHATbLIMU C Pa3HbIX paKypCcoB

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

= BBegeHue
= LiBeTOKOppeKuus
= VicnpaBneHue reomMeTpum

= BpeMeHHada CMHXPOHU3aLNA
» Direct alighment algorithm
» Feature-based algorithm

s 3aKJIloueHune

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

O603HaueHns
X = (z,y,t)
X' = (9, t) = (v +u,y + v,t + w)
u= (u,v,w)

X — TOYKa B 3TASIOHHOW NOCNEeA0BaTENbHOCTY

X' — COOTBETCTBYIOLLASA €M TOYKA BO BXOJAHOM
nocneaoBaTeENbHOCTY

0' — NpOCTPaAHCTBEHHO-BPEMEHHOW CABUI

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE 63
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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GRAPHICS & MEDIA LAB

i Direct alignment algorithm =

Hl hll h-u h‘L%
H= | Hy | = | har haoa haj
_H.3_ _h31 fiz9 h%%_
Hip H,p
X’: _”y’: _”p:(x,y,l)
Hsp Hsp

H — MaTpuua NpoeKTUBHOIro npeobpa3oBaHuS

(x,y), (X',y') — conoctaBneHHble NPOCTPAHCTBEHHbIE
KoopAnHaTbl B reference u input
nocneaoBaTeNIbHOCTAX COOTBETCTBEHHO

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE 64
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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‘L Direct alignment algorithm ™%

BpemeHHOe npeobpa3oBaHue:

t#=s-t+ At

t, t' — COnocTaBneHHblE MOMEHTbI BpEMEHMU
S — OTHOLUEHME YacTOT KaAapoB ABYX Kamep, 06blYHO M3BECTHO
At — BpPEMEHHOW CABUI MEXY BUAEOMNOCeA0BaTENbHOCTAMMU

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE 65
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Direct alignment algorithm
CxeMa paboTbl anropntma

Initial P=Po (usually identity)
S’ sequence spatio
3 warping temporal
T estimation
9
SZ
S’
Propagate P to
T next level
: :
’ :
S(] Second Y Reference
sequence sequence

P — npubnmxaemoe npeobpa3osaHue

P,— HayanbHOe npeobpasoBaHve (eavHUYHasa MaTpuua)

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE

www.compression.ru/video/

Transactions on Pattern Analysis and Machine Intelligence, 2002

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Direct alignment algorithm
Onpepenenne npeobpa3oBaHUS

[lapameTpbl Ans onpeaeneHus:

P = [Pspaual» Ptempotal] |h11 hyp hy3 hoq hop hos hsg hap sz At]

SSD error function:
ERR(P)= Y (S(%)

X=x,y,l
S, S' — ApKOCTb TOYKM (X,y,t) B reference un input nocnenoBaTeNbHOCTAX

~ 'R+ (% P)))”

- COOTBETCTBEHHO
P — nckomMoe npeobpasoBaHue

Ans MMHMMKU3aummn GyHKumnm owmnbkmn ERR(P) npuMeHseTcs anroputm

[[@aycca-HbloTOHa

Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE 67

CS MSU Graphics & Media Lab (Video Group) : /
Transactions on Pattern Analysis and Machine Intelligence, 2002

www.compression.ru/video/
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Fireworks sequence
BxoaHble AaHHble

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Fireworks sequence
HanoxeHune

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Fireworks sequence
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Light sequence
BxoaHble AaHHble

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Light sequence E@

HanoXxeHune

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Light sequence @

Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Wind sequence
BxoaHble AaHHble

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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: Ny
Wind sequence (€]
HanoxxeHue

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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Wind sequence
Pe3ynbTaT

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, “Spatio-Temporal Alignment of Sequences”, IEEE 76
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002
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J10CTOUHCTBO:

= BblcOKasg TOYHOCTb

HeagocTaToK:

s O6BbeKTbl AO/KHbI ObITb YAaneHbl OT KaMep

Ha pacCcTosiHue Ha nopsiaoK 6onbluee
DACCTOSIHMNS MeXAy KaMmepaMu

CS MSU Graphics & Media Lab (Video Group) Y.Caspi, M.Irani, "Spatio-Temporal Alignment of Sequences", IEEE 77
www.compression.ru/video/ Transactions on Pattern Analysis and Machine Intelligence, 2002


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

i CopaeprkaHue

= BBegeHue
= LiBeTOKOppeKuus
= VicnpaBneHue reomMeTpum

= BpeMeHHada CMHXPOHU3aLNA
= Direct alignment algorithm
« Feature-based algorithm

s 3aKJIloueHune

CS MSU Graphics & Media Lab (Video Group) 78
www.compression.ru/video/
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—

Feature-based algorithm =

ANropuTm:

1. Bbluncnenue dyHaaMeHTanbHON MaTpuLbl,
onpeaeneHne 3nNuUnonspHbIX JIMHUM
(c ucnonb3oBaHuem SIFT)

2. [locTpoeHue cneaa nlobaxeHunn
Ha 3NUMNONAPHbLIX JTMHUAX

3. OnpepeneHne BpeMeHHOro caBura
No noJsiy4eHHoMY crneny

CS MSU Graphics & Media Lab (Video Group) V.Guitteny, R.Benosman, C.Charbuillet, “Synchronizing Video Sequences from 79
www.compression.ru/video/ Temporal Epipolar Lines Analysis”, LNCS, 2008
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Feature-based algorithm
[Tpumep

BxoaHble nocnenoBaTebHOCTU:

CS MSU Graphics & Media Lab (Video Group) V.Guitteny, R.Benosman, C.Charbuillet, “Synchronizing Video Sequences from 80
www.compression.ru/video/ Temporal Epipolar Lines Analysis”, LNCS, 2008
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Feature-based algorithm
ANroputm

1. NMMOMCK COOTBETCTBYIOLLMX
Touek (SIFT) )

2. BoccTtaHoBNneHue
3MMMNONSIPHON reoMeTpun

3. BblgeneHue
nocneaoBaTeIbHOCTU
N3MEHEHUS A1 KaXkaou
3MUNONSAPHON NIMHUK

TEL 350
(b)

cnes aNUNoASPHON NTMHUM

CS MSU Graphics & Media Lab (Video Group) V.Guitteny, R.Benosman, C.Charbuillet, “Synchronizing Video Sequences from 81

www.compression.ru/video/ Temporal Epipolar Lines Analysis”, LNCS, 2008
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Feature-based algorithm
Anroputm (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

cnes aNUNoASPHON NTMHUM pe3ynbtaTt pabotbl SIFT

4. ConocTaB/ieHMe CXOXNX Y4aCTKOB CNneaoB
3MUNONSAPHBIX IMHUW C UCcnonb3oBaHnem SIFT

5. OnpeneneHue §(t) C NOMOLWbIO MeanaHb!

= KaK cABUra nocneaoBaTenbHOCTU Ansl AaHHOW
3MUMONAPHON NIMHUK

= [10 BCEM IAMNMUNONAPHBLIM JIMHUAM

CS MSU Graphics & Media Lab (Video Group) V.Guitteny, R.Benosman, C.Charbuillet, “Synchronizing Video Sequences from 82
www.compression.ru/video/ Temporal Epipolar Lines Analysis”, LNCS, 2008
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J10CTOMHCTBA:
= VIHTEpeCHbIN anropuTM

= BO3MOXHOCTb aganTauum K noTepsHHbIM
KaJpaMm

HenooctaTku:

= HeycTtonumBoCTb K aKTUBHOMY ABMXKEHMUIO
MO BCEM 3MUMOMAPHBLIM JIMHUSAM

= 3anycK KaMep AO/MKeH Npou3BoanTbLCA
B CTaTU4YHOM MOJIOXKEHUN

CS MSU Graphics & Media Lab (Video Group) V.Guitteny, R.Benosman, C.Charbuillet, “Synchronizing Video Sequences from 83
www.compression.ru/video/ Temporal Epipolar Lines Analysis”, LNCS, 2008
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‘L CopaeprkaHue

= BBegeHue

= LiBeTOKOppeKuus

= VicnpaBneHue reomMeTpum

= BpeMeHHada CMHXPOHU3aLNA
= 3aKJ/IlOYeHume

CS MSU Graphics & Media Lab (Video Group) 84
www.compression.ru/video/
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i 3aKJ1ro4eHue

PaccMOTpeHbl aJIfOpUTMbI:

= LIBETOKOpPpPEKLMN, OCHOBAHHbIE
Ha rnobasibHOM U NOKasbHOM npeobpazoBaHUK

= WUCMNpPaB/EHUS FrEOMETPUU, OCHOBAHHbIE
Ha BOCCTAHOB/IEHUW 3MUMOMAPHON FrEOMETPUN

= CMHXPOHM3aLUMM CTEPEO BUAEO
C MCMNONb30BaHNEM 3MUMONASPHON FrEOMETPUM

n 6e3 Heé

CS MSU Graphics & Media Lab (Video Group) 85
www.compression.ru/video/
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3aKto4yeHne
[lanbHenwme niaHbl

Peann3oBaTb aJIrOPUTMbI:

= LIBETOKOpPpEeKLnM
hybrid color correction

= CMHXPOHWU3ALMKN NO BPEMEHMU

= KOppeKuMn reoMeTpumn ¢ MCNOoNb30BaHUEM
3MUNONSPHON FEOMETPUN C BO3MOXXHOCTbIO
onpepeneHud:
s BEPTUKAJIBHOIO MNMapasiyiakKCa

= NMOBOPOTa paKypcoB
= VICKaXXEHUSI BEPTUKANbHOW NEPCNEKTUBBI

CS MSU Graphics & Media Lab (Video Group) 86
www.compression.ru/video/
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1.

Kenji Yamamoto, Ryutaro Oi, “Color Correction for Multi-view Video
Using Energy Minimization of View Networks”, International Journal
of Automation and Computing, 2008

Jung-Jae Yu, Hae-Dong Kim, Ho-Wook Jang, Seung-Woo Nam, “A
hybrid color matching between stereo image sequences”, 3DTV
Conference: The True Vision — Capture, Transmission and Display of 3D
Video (3DTV-CON), 2011

Jin Zhou, Baoxin Li, “Image Rectification for Stereoscopic Visualization
Without 3D Glasses”, Lecture Notes in Computer Science, 2006

Yaron Caspi, Michal Irani, “Spatio-Temporal Alignment of Sequences”,
IEEE Transactions on Pattern Analysis and Machine Intelligence, 2002

Vincent Guitteny, Ryad Benosman, Christophe Charbuillet,
“Synchronizing Video Sequences from Temporal Epipolar Lines
Analysis”, Lecture Notes in Computer Science, 2008

CS MSU Graphics & Media Lab (Video Group) 87
www.compression.ru/video/
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10.
11,
12,

13.
14,

Feng Shao, Zongju Peng, You Yang, “Color correction for multi-view video based
on background segmentation and dominant color extraction”, The World Scientific
and Engineering Academy and Society (WSEAS) Transactions on Computers, 2008

Daniel Wedge, “Video Sequence Synchronization”, The University of Western Australia,
2007

http://en.wikipedia.org/wiki/Histogram_matching
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