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‘L CopaeprkaHue

x BBegeHue

= MeToabl LBETOKOPpEeKUnn
= [NnobanbHble
= JIOKanbHbIE

= ObHapyxeHne 6n11KoB
= 3aK/Il0YeHune
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[IpumMmep npobneMHoro Buaeo
JleBbIN paKkypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim et al., “A hybrid color matching 3
www.compression.ru/video/ between stereo image sequences,” 3DTV-CON, 2011


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

[MpMep Npob1eMHOro BUAEO &
MpaBbi paKkypc

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim et al., "A hybrid color matching 4
www.compression.ru/video/ between stereo image sequences,” 3DTV-CON, 2011
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BeeneHue
AKTYanbHOCTb LIBETOKOPPEKL U

GRAPHICS & MEDIA LAB
VIDEO GROUP

[IpobnemMbl, BO3HMKAKOLLNE B CTEPEOBU/EO:

= HeCcooTBETCTBUSA LIBETOB MeXay paKypcaMu:
= JlOKanbHbIE
= [nobanbHble

= Hannume/otcyTcTBme 6MMKOB Ha 0bbeKTax
B Pa3HbIX paKypcax

[TPUYNHBI:
= Pa3nnyug B MaTtpuuax Kamep
= Pasnuumna B ceeTopunbTpax

= Pa3Hoe nosioXXeHne KaMep OTHOCUTENbHO UCTOYHUKA
CBETa

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


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

IS=N2
[nobanbHoe HecooTBeTCcTBUE &5
J1eBbI paKypcC

RA HICS IALAB
GR

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/ Kaap u3 ¢unbma «Asatap»


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

IS=N2
[nobanbHoe HecooTBeTCcTBUE &5
[paBbIN pakypc

RA CS IALAB
GR

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/ Kaap u3 ¢unbma «Asatap»


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

=3
JlokanbHOE HecCooTBeTCTBME &5
J1eBbIN pakypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) y
www.compression.ru/video/ Kapp N2 4400 n3 Tpennepa K punbMy «Asatap»


http://www.compression.ru/video/
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JlokanbHOE HecCooTBeTCTBME &5
[paBbIN pakypc

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) y
www.compression.ru/video/ Kapp N2 4400 n3 Tpennepa K punbMy «Asatap»
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J\—‘_7L
[paQMeHTHOE UCKaXeHne &5
JleBbIK pakypc

GRAPHICS & MEDIA LAB
DEO GROUP

CS MSU Graphics & Media Lab (Video Group) Kaap N2 500 u3 Tpernepa k ¢punbmy «upaTbl Kapnbckoro mopsi: 10
www.compression.ru/video/ Ha cTpaHHbIx 6eperax»
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J\—‘_7L
[paQMeHTHOE UCKaXeHne &5
[paBbIN pakypc

GRAPHICS & MEDIA LAB
DEO GROUP

CS MSU Graphics & Media Lab (Video Group) Kaap N2 500 u3 Tpernepa k ¢punbmy «upaTbl Kapnbckoro mopsi: 11
www.compression.ru/video/ Ha cTpaHHbIx 6eperax»
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[ paAneHTHOEe UCKaXKeHue

CkoMneHcnpoBaHHas pa3Huua (1)

PasHuLa Mexay NeBbIM U NMPaBbiM CKOMMEHCMPOBAHHbBIM PaKypcoM

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


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

[ paANEeHTHOE UCKaXXKeHue

CkoMneHcnpoBaHHas pa3Huua (2)

PasHuLUa Mexay NeBbIM M NMpaBbiM CKOMMEHCUPOBAHHLIM PaKypCOM MO CMHEMY KaHarny

CS MSU Graphics & Media Lab (Video Group) 13
www.compression.ru/video/
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binku
J1eBbI paKypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) y _ _ _ 14
www.compression.ru/video/ 1120 kagp u3 Tpennepa k punomy “Resident Evil Afterlife 3D”
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J\—‘—7L
BAnKu S
[MpaBbi paKypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

CS MSU Graphics & Media Lab (Video Group) y _ _ _
Www.compression.ru/video/ 1120 kaap u3 Tpeunepa k dunbmy “Resident Evil Afterlife 3D”
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i [10OCTAaHOBKA 3a4auun

Peann3oBaTb anropuT™ NOCTPOEHUS
TpexmMepHou Tabnuubl Npeobpa3oBaHmS
LiIBETOB B NpocTpaHcTBe RGB,
MUHUMU3NPYIOLLIEN LIBETOBLIE
HECOOTBETCTBUS Mexay paKypcamu

[lononHuTenbHble TPeboBaHUSA K anroOpuTMy:
s YCTOMYMBOCTb K 61mKam

= Y4nTbIBaTb MPOCTPAHCTBEHHOE MOSTIOXKEHUE
MUKCenNs B n3o0bpaxxeHnu

CS MSU Graphics & Media Lab (Video Group) 16
www.compression.ru/video/
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i CopaeprkaHue

s BBegeHume

= MeToabl LBETOKOPpEeKUnn

= [1o6anbHbIE
=« Histogram Matching
= Global Color Transfer
= KnacrtepHbin metoa

= JlokanbHbIE
= ObHapy>xeHue 6bnmkoB
= 3aK/o4eHue

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

= 3ajaya:
Hantn npeobpa3oBaHme rmcTorpaMmbl 1EBOMO
NN NPaBoro pakypca, Ytobbl pasnnums Mmexay
rMCTorpaMMaMmn pakypcoB Obl/I MUHUManbHbI
= Bxoa:
[ MCTOrpamMMmbl JIEBOro U NpaBoro pakypca
= BbIxoa:

DOyHKUMA Npeobpa3oBaHUs A1 MTMCTOrpaMMbl
OJHOrO U3 paKypcoB

CS MSU Graphics & Media Lab (Video Group) 18
www.compression.ru/video/
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i Histogram Matching

Nns KaXkaow KOMMoHeHThl R, G, B: " Jepli f,;’}R q

1. CocTaBnseM MHTerpasnbHble
(KYMYNATUBHbIE) MMCTOrPaMMbl
Cplv] 1 crlv]

2. CTpouM (YHKLUMIO
npeobpazoBaHus M[v] = u,
ecnu cxfu] < cpv] <cglu + 1]

3. [NpuMeHaeM M[v] ong Kaxnoro = nt R S
1 v w ou+1 L

nMKcenda BXoaHoro \_/
n30bpaxeHuns

crlu+1]4--------- R »

cpv] /
crlu) +—------- H

Sum of occurrences

My =u

Amplitude of the luminance signal

U. Fecker et. al., “"Improving the Prediction Efficienc

CS MSU Graphics & Media Lab (Video Group) for Multi-View Video Coding Using Histogram Matching,” Chair 19
www.compression.ru/video/ of Multimedia Communications and Signal Processing, 2007
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Histogram Matching

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIn paKypc

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim et al., “A hybrid color matching 20
www.compression.ru/video/ between stereo image sequences,” 3DTV-CON, 2011
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Histogram Matching

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

[paBbI paKkypc

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim et al., “A hybrid color matching 21
www.compression.ru/video/ between stereo image sequences,” 3DTV-CON, 2011
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Histogram Matching

Pe3ynbTaThl

CKOppEKTMPOBaHHbIN MpaBbI paKypc

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

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIn paKypc

CS MSU Graphics & Media Lab (Video Group) Jung-Jae Yu, Hae-Dong Kim et al., “A hybrid color matching 23
www.compression.ru/video/ between stereo image sequences,” 3DTV-CON, 2011
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Histogram Matching

BbiBOAbI

J10CTOMHCTBA:

= [IpOoCTOTa peanmsaunm

= Hu3Kas BblUUCIUTENBHASA COXHOCTb
HepnoctaTku:

s PaboTaeTt He3aBUCKMMO MO KaHaNaMm
= HeycTonumB K NOKanbHbIM HECOOTBETCTBUSAM

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

s BBegeHume

= MeToabl LBETOKOPpEeKUnn

= [1o6anbHbIE
= Histogram Matching
= Global Color Transfer
= KnacrtepHbin metoa

= JlokanbHbIE
= ObHapy>xeHue 6bnmkoB
= 3aK/o4eHue

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

25
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i Global Color Transfer

s 3ajauya:

HanTtu nuHennyto dyHKUMO npeobpa3oBaHms
LIBETOBOIro npoctpaHcTBa RGB, 4TobbI Lenesoe
n30bpaxkeHne MMeno Te Xe LBETOBbIE TOHQ,
YTO N Y NCXOAHOIro n306paXkeHuns

= Bxoa:
ilcxoaHoe 1 LeneBoe n3obpa)eHus

= Bbixona:
PesynbTupytollee naobpaxeHue

CS MSU Graphics & Media Lab (Video Group) 26
www.compression.ru/video/
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Global Color Transfer
[TpnmMep

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxoaHoe nsobpaxkeHme LleneBoe nsobpakeHme PesynbTupytouee
n3obpaxkeHme
CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 27

www.compression.ru/video/ Space,” VRCIA, 2006


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

ANropuTtm
BbluncneHmne 3HayeHum

1. BbluMCNgeM cpeaHue 3HaYeHUS NUKCENen
NOo KaXXAOMYy M3 KaHanoB R, G, B ang:

= UcxoaHoro naobpaxeHns (Rqye, Gere, Bere)
= LIe/1eBOro M306paxeHns (R, Gigt Bigt)
2. BblumMcngem matpuuy KoBapuauuu ans:
= NICXOAHOIro nsobpaxkeHus Cov,,
= LIENEBOro n306paxkeHnst Covigy

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 28
www.compression.ru/video/ Space,” VRCIA, 2006
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ANropuTtm
PaznoxeHne KoBapuauMOHHbIX MaTpuL

3. BbIMOMHAEM CUHIYNIApHOE pa3nioXeHue
MaTpUL Covg, N CoViy:
Cov=U-4-VT
U 1 V — OpTOroHasibHble MaTpuubl, COCTOALLMNE

N3 cCOBCTBEHHbIX BEKTOPOB, Ornpeaensowme
OPUEHTALMIO annpPOKCUMUPYIOLLIErO 3M1IMNconaa

A =diag( AR, 16, 1B)
AR, 16, AB — cobCTBEHHbIE 3HAYEeHUS, onpeaenstowme
pa3Mepbl annpoKCUMUPYIOLLIErO 3mMnconaa

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 29

www.compression.ru/video/ Space,” VRCIA, 2006
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ANropuTtm
[locTpoeHne npeobpasoBaHus

4. 3Has pacrnonoXXeHns annpoKCUMMUPYHOLLMX

31MNCOMA0B, UeM rnpeobpasoBaHms
KaK NocneaoBaTeNbHOCTb onepaLnm

NOBOPOTa, CABUI'A N PACTAXEHUS.

| = Tore "Ryre “Sere “Stgt “Rigt " Tigt gt
I=(R, G, B, 1)T
ligt = (Rigt » Gyt Bigr » 1)’

Tqrer Ttgt, Rqc: Rtgt, S¢rc U Stgt — MaTpuLbl CABUra,
NOBOPOTa U PACTAXXEHUSA COOTBETCTBEHHO

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 30
www.compression.ru/video/ Space,” VRCIA, 2006
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ANropuTtm
OnpeneneHne KO3pPULNEHTOB

KoadpdununeHTbl, ncnosb3dyemble B MaTpuLax

npeobpasoBaHUs:
Z‘§}C — _SFC': zLfsgr(: — Esr(:a fgbr(; — ESFC
Sgrc — A’ﬁ‘c’ Sfi’t‘ — A’sg‘;c* Ssre = Aﬁ‘c
l}g; — —Egzs frggr — _Efgf’ rz{?gr — _R‘gl‘

S?gt =1/ z‘gt’ Stgt =1/ )‘tgt’ Stgt =1/ )Ltgt

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color
www.compression.ru/video/ Space,” VRCIA, 2006
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ANropuTtm
MaTpuubl Npeobpa3oBaHUM

5.  OnpepensieM MaTpuLbl Npeobpa3oBaHUA:
= MaTtpuubl casura:

1 0 0 ¢, L0 0 7
01 0 ¢ 0o 1 0 ¢
T — S)FC T — tgt
SIre 0 0 1 rkgrc? s Lt gt 00 1 ¢ ;; r
00 0 1 00 0 I

= MaTtpuubl NOBOPOTA: Ry = Ugre,Rigr = Upyy
= MaTtpuubl MacwTabnpoBaHus:

- F
Se 000 S 000
« | o S5 00 G 0 siv 0 O
src — rgt — '
0 0 Ssre 0 0 0 5%; 0
00 0 1 0 0 0 1
CS MSU Graphics & Media Lab (Video Group)  Xuezhong Xiao, Lizhuang Ma, "Color Transfer in Correlated Color 32

www.compression.ru/video/ Space,” VRCIA, 2006
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Global Color Transfer
Pe3ynbTaThl (1)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxoaHoe nsobpaxkeHne Llenesoe nsobpakeHme PesynbTupytowee
n3obpakeHmne
CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 33

www.compression.ru/video/ Space,” VRCIA, 2006


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

Global Color Transfer
Pe3synbtaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

NcxoaHoe n3obpa)keHue Llenesoe n3obpaxkeHune Pe3ynbTupyioulee
n3obpakeHme
CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 34

www.compression.ru/video/ Space,” VRCIA, 2006
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Global Color Transfer
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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PacnipeneneHne 3Ha4yeHnn NuKcenemn DNNNNCOUA, HAaTAHYTbIN
ncxoaHoro nsobpaxkeHns B RGB—kybe Ha pacnpegeneHne 3HayeHnn nukceneu
CS MSU Graphics & Media Lab (Video Group)  Xuezhong Xiao, Lizhuang Ma, "Color Transfer in Correlated Color 35

www.compression.ru/video/ Space,” VRCIA, 2006
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Global Color Transfer
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

150 .

blue
blue

100 |

100

green red green red

PacnipeneneHne 3Ha4yeHnn NuKcenemn dnAMncona, HaTAHYTbIN
Lenesoro n3obpaxeHunss B RGB—kybe Ha pacnpegeneHne 3HayeHnn nukceneu

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 36
www.compression.ru/video/ Space,” VRCIA, 2006
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Global Color Transfer
Pe3synbtaThl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

250 .
| 250,
200 |
\ 200 -
] 150
- I &
w y < 100
50 S
0.
100 P
00
grecn red green red
PacnpeneneHne 3Ha4eHnn NUKCeNemn Inamncona, HaTAHYTbIU

pe3ynbTUPYIOLLEro n3obpaxkeHns B RGB—kybe Ha pacnpeaeneHune 3HaueHUn nukcenen

CS MSU Graphics & Media Lab (Video Group) Xuezhong Xiao, Lizhuang Ma, “Color Transfer in Correlated Color 37
www.compression.ru/video/ Space,” VRCIA, 2006
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Global Color Transfer
BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOMHCTBA:
= [lpocTOoTa peanunsaumnm
= Manas BblUNCIUTENbHASA CNOXHOCTb
= Vlcnonb3yeTcs coBMecTHoe npeobpa3oBaHme no
TPEM KaHaJ1aM
HenoCTaTKu:

» He yuyuTbIBaloTCS SIOKaNbHble 0COOEHHOCTH
n306paxkeHuns

= HepoctaTouyHOCTb NMHENHOM Moaenu
npeobpa3oBaHus

CS MSU Graphics & Media Lab (Video Group) 38
www.compression.ru/video/
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i CopaeprkaHue

s BBegeHume

= MeToabl LBETOKOPpEeKUnn

= [nobanbHble
= Histogram Matching
= Global Color Transfer
« KnacrepHbin metoa

= JlokanbHbIE
= ObHapy>xeHue 6bnmkoB
= 3aK/o4eHue

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

s 3ajauya:

BbINOMHUTbL LIBETOKOPPEKLIMIO PaKypCoB,
OCHOBbIBAsAICb HAa BblAENEHUN LIBETOBbIX
KJ1aCTepoB B paKypcax

s Bxop:
MHOropakypcHoe Buaeo
= Bbixona:

Buaeo c ncnpaBfieHHbIMU MO LBETY
PaKypcamm

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

1. BbIbOp K/toUeBbIX KaZpoB

2. [poBeaeHne BEpOATHOCTHOW KlacTepu3aLmm
nukceneun

3. BbluncneHue napaMeTpoB LBETOKOPPEKLNNK

4. IHTEepnonsaums napamMeTpoB LIBETOKOPPEKLINK
B HEKJTHOUEBBIX Kaapax

5. BbIMNOSIHEHWE LBETOKOPpPEKLNM

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 41
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010


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

i Knacrepusauus

= OnpepenseM N — KONMYECTBO LIBETOBbLIX
KnacTepoB

= [Ina KaXkaoro pakypca utepaTtmMBHO BblUUCIAEM
BEPOSATHOCTb ;P,, MPUHAANEXHOCTM NNKCENS]
B No3uunmn (X,y) K 1-oMy Knacrepy

= BBepeM 0603HaueHus:

1(X, y) — 3Ha4yeHue nukcens B npoctpaHcTee CIELab

Dist — eBKIMAOBO pacCTosAHUE MexXxay 3HaYeHUAMuU
nMKceneu

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 42
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010
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Knacrepusauuns
BbluncneHne BepossTHOCTEN

GRAPHICS & MEDIA LAB
VIDEO GROUP

Ha kaXxaoM Lwware utepaumm ans BceX NUKCENeN pakypca
BbIYNCNIAEM BEPOSTHOCTD:

RS
- Z(A‘-r Y )eNW((](-xa y),](x g, V '))

(DYHKLI,VIFI PaCCToAHNA Mexay 3Ha4eEHNAMU NMMKCeneun:

1

! ! -
w((L(x,»),1(x,y")=1- 1 4+ o O3DistT e TG y)-T))

N — NUKCenun, coceaHne ¢ nukcenem (x, y)

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 43
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010
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i BbluncneHne napamMeTpoB

Mocne Toro, Kak 6binin NocuMTaHbl P, ANna KaXaoro

paKypca, Bbl4MCMISIEM NapaMeTpbl KNacTepos:
= CpeaHee 3HayeHWe nNukceneun Ans i-ro Knacrepa:

u-3r, ux,y)/[z, }

» CTaHaapTHOe OTKMIOHEHME NMUKCENEN Ang i-ro
Knacrepa:

\/Z, (106, )= 44 /(Z }

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010

GRAPHICS & MEDIA LAB
VIDEO GROUP

44
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BbluncneHme napamMeTpoB
OnpegeneHmne OCHOBHbIX KlaCTepoB

GRAPHICS & MEDIA LAB
VIDEO GROUP

= /1N KaXkaoro pakypca BblYUCISIEM BEPOSATHOCTD i-ro0
Knactepa (ero Bec):

P, =Z,-RCJ,/[ZZ,E,V]

X,y I X,y

= CopTupyem p; No ybbiBaHUIO U onpeaensem
M OOMMHAHTHbIX KNACTEPOB, MAaKCUMU3NPysa M,
YAOB/IETBOPAIOLLEE HEPABEHCTBY:

M
[Zp,) <7,
T, — NapaMeTp

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 45
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010
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GRAPHICS & MEDIA LAB
VIDEO GROUP

i LIBETOKOppeKuuns

BbinonHsAeM cBefeHmne LIBETOB paKypcoB K reference-
paKypcy cnenyrowmm obpa3om:

ref M
7" (x,y) = ZP{O‘ (17 e, ) — 4" )+ f}/(zp)

?

in

W' 1 — cpefiHMe 3HauyeHus i-ro Knacrepa B TeKYLLEM
n reference-pakypce

0,", /Y — cTaHAApTHbIE OTKIOHEHUS i-rO KnacTepa

I"(x,y), 1”"(x,y) — UCXOAHbIE N NPeobpa3oBaHHbIE
3HaYEHUs NMKCenei TeKyLLero pakypca

P; — BEPOATHOCTb I-r0 KflaCcTepa B TEKYLEM pakypce

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 46
www_compression.ru [video/ on Color Variation Curve," ICICTA, 2010
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KnacTepHbIii MeTop
Pe3synbtaThl (1)

(a)**""‘:--r;nﬁ
| B
SRR 1
] e —
| R —
.,m L --' i
SEiE —dr—— 2
g ; -
- i 15:* 5

JleBbIN pakypc

Feng Shao et. al., “"Color Correction for Multi-view Video Based 49

CS MSU Graphics & Media Lab (Video Group)
on Color Variation Curve,” ICICTA, 2010

www.compression.ru/video/
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KnacTtepHbin MeToAa
Pe3ynbTathl (1) o

= =
o
N

MpaBbI paKkypc

Feng Shao et. al., “Color Correction for Multi-view Video Based

CS MSU Graphics & Media Lab (Video Group)
on Color Variation Curve,” ICICTA, 2010

www.compression.ru/video/
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KnactepHbin MeToa

GRAPHICS & MEDIA LAB

PesynbTaThl (1)

[paBbili CKOPPEKTUPOBAHHBLIN paKypcC

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 51
www.compression.ru/video/ on Color Variation Curve,” ICICTA, 2010
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KnacTepHbIii MeTop
Pe3synbtaThl (1)

(a)**""‘:--r;nﬁ
| B
SRR 1
] e —
| R —
.,m L --' i
SEiE —dr—— 2
g ; -
- i 15:* 5

JleBbIN pakypc

Feng Shao et. al., “"Color Correction for Multi-view Video Based 52

CS MSU Graphics & Media Lab (Video Group)
on Color Variation Curve,” ICICTA, 2010

www.compression.ru/video/
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KnacrtepHbin MeToA
Pe3ynbTathbl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIN pakypc

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 53
www_compression.ru [video/ on Color Variation CUI’VG," ICICTA, 2010
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KnacrtepHbin MeToA
Pe3ynbTathbl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

MpaBbI paKkypc

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 54
www_compression.ru [video/ on Color Variation CUI’VG," ICICTA, 2010
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KnacrtepHbin MeToA
Pe3ynbTathbl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

MpaBbii CKOPPEKTUPOBAHHBIN paKypc

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 55
www_compression.ru [video/ on Color Variation CUI’VG," ICICTA, 2010
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KnacrtepHbin MeToA
Pe3ynbTathbl (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

JleBbIN pakypc

CS MSU Graphics & Media Lab (Video Group) Feng Shao et. al., “Color Correction for Multi-view Video Based 56
www_compression.ru [video/ on Color Variation CUI’VG," ICICTA, 2010
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KnacrtepHbin MeToA
BbiBOAbI

J10CTOMHCTBO:

= YCTOMUYMBOCTb BO BPEMEHMU

HepocTtaTku:

= He yuyuTbiBaeT NosoxXeHus nukcens B Kaape

= MOXeT HenpaBW/IbHO KOPPEKTUPOBATb
ManeHbKne 06BLEKTbI, CUTbHO OT/IMYatOLLINECS
No LBETY OT BCEN CLIEHD

CS MSU Graphics & Media Lab (Video Group) 57
www.compression.ru/video/
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i CopaeprkaHue

s BBegeHume

= MeToabl LBETOKOPpEeKUnn
= [NnobanbHble

= JIOKanbHbIE

» Block-based method
= Local color correction for underwater stereo images

= OB6HapyxeHne 611KoB
= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 58
www.compression.ru/video/
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i Block-based method

s 3ajauya:

BbINOAHUTL MNOGIOYHYIO LIBETOKOPPEKUMIO Mexay
LeHTpasibHbIM U 6OKOBbIMU paKypcamu

= Bxoa:
MHoropakypcHoe n3obpaxeHue
= BbIxoa:
IcnpaBneHHbIe NO LUBETY paKypcChl

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 59

www_compression.ru !\"deol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

ANroputm

1. OueHKa ABMXEHUS Mexay LieHTpanbHbIM
n BOKOBbIMW paKypcaMm

2. [locTpoeHue pyHKUMKN Nnpeobpa3oBaHUs
ONS Ka)Xaoro 6710Kka B KaXXA0M paKypce
ona kadanos Y, U, V

3. [pMeHeHue nony4YeHHbIX HPYHKLNK
npeobpa3oBaHuA

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 60
www_compression.ru !\"deol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

OueHKa aBMXeHus

GRAPHICS & MEDIA LAB
VIDEO GROUP

BbINoSTHSAEM OLIEHKY ABWMXeHUS A/1st 6510KoB Mexay

LleHTpanbHbIMM U BOKOBbLIMM paKypcamMum no KaHany v,

B KayecTBe MeTpuKM bepeM Ko3ppPULUNEHT Koppensauun:
SN SN Vane (X, 3) = Mane) Vyiew (X = i, Y = ) = Myiey)

xp+N-—-1 n+N—1 . y 2 x0+N-—1 n+N—1 . , . . 2
\XZ:(LAG Z:::'I:):}'ﬂ (chc (,1, .‘*’) - mcmc‘} ) Z:i}: X0 Z:E}:m {Yview (.I’ —LY—] } - mwew}

NCC (i, j) =

N MaKCMMN3UPYEM ero B HeEKOTopon obnactu (i, j)e A

N — pa3mep 6/10ka
Myiey N M, — CPEAHNE 3HAYEHNSI MIHTEHCMBHOCTU B 610Ke

Yview Y Yane — 3HAYEHNSA MHTEHCUBHOCTW MO KaHany Y

view

view

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 61

www_compression.ru !videol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

DOyHKUMS KOppeKuun 6110KOoB

[ns kaxkgoro 6510ka No KaXkaoMy KaHany
Y, U, V nweM dpyHKumio npeodbpasoBaHus
B BUAE MOJIMHOMA 3 CTEMNEHM OT 3 NEPEMEHHDbIX:
cor 2 2 2
Y =ayY+a,,U+ay,V+a,, Y +a, .U +a,V
+a,.YU+a, YV+a, UV +a, Y +a,, U’

+ay, V> +a, YUV +a,, Y U+a, Y V+a, YU’

+a,,, YV +a, UV +ay, UV’ +a,,

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 62
www_compression.ru !\"deol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

DyHKUMA KoppeKunn 610KoB (2)

3anuuweM QyHKUUo npeobpa3oBaHus
B MaTpu4yHoM Bunae: Y™ =Ya,

IP — [lPl.') lPZ_') cee o lIJNZ]T
Pi=lY, U, V, ¥ U2 VYU YV, LY, Y UV
YUV, YU, YV, YU YV UV, UV} 1]

Y;, U;, V,— 3HaueHuns nmkcenen B 610ke NCXoAHOro pakypca

ay=|ay;, ay; ... ayy)

ay, 4,,, &y — BEKTOPbI KO3 PULUNEHTOB, onpeaensoLwme @yHKUMIO
npeobpa3oBaHNs KaXkaoro KaHana

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 63
www_compression.ru !\"deol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

OyHKUMS KoppeKuun 6nokoB (3)

KoadduumeHTtsl ay=|dy;, ay: ... ayz| Haxoaum,
pewas CJIAY Y"* =Wa, +¢
METOAOM HaUMEHbLUWX KBaApaToB, rae

1 M
Yavg: . Y
2

Y; — 3HAa4YEHUS1 MHTEHCMBHOCTEWN NMUKCENEN B i-OM paKypce
M — KONMYECTBO PaKypcoB

€ — BeKTOop oLmnboK

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 64

www_compression.ru !videol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

YeTBepTbIN UCXOAHbIN paKypcC

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 65

www_compression.ru !videol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

TpeTun UCcxoaHbIN paKkypc
Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing

CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 66
www.compression.ru/video AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

TpeTun CKOppeKTUPOBaHHbIN paKypc

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 67

www_compression.ru !videol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009


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

Block-based method

Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP

YeTBepTbIN CKOPPEKTUPOBAHHLIN PaKypcC

Colin Doutre, Panos Nasiopoulos, “Color Correction Preprocessing
CS MSU Graphics & Media Lab (Video Group) for Multiview Video Coding,” IEEE TRANSACTIONS ON CIRCUITS 68

www_compression.ru !videol AND SYSTEMS FOR VIDEO TECHNOLOGY, 2009
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Block-based method

BbiBOAbI

GRAPHICS & MEDIA LAB
VIDEO GROUP

J10CTOMHCTBA:
» Hun3Kas BblYUCIUTENBHAS CNOXHOCTb
= [Ipeobpa3oBaHMe 3aBUCUT OT MNOSIOXKeHUs 610Ka
B Kaape
HepoCcTaTKu:

= HeapekBaTHOCTb OLIEHKKU ABMXKEHUS Ang obnacren,
Pa3/IMYHbIX MO UBETY N 6e3 TeKCTypb!

= [1peobpasoBaHns ons 6710KOB BbINOMHAIOTCS
He3aBNCUMO

CS MSU Graphics & Media Lab (Video Group) 69
www.compression.ru/video/
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s BBegeHume

= MeToabl LBETOKOPpEeKUnn
= [NnobanbHble

= JIOKanbHbIE
= Block-based method
= Local color correction for underwater stereo images

= OB6HapyxxeHne 6n11KoB
= 3aK/o4eHue

CS MSU Graphics & Media Lab (Video Group) 70
www.compression.ru/video/
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i [10OCTAaHOBKA 3a4auun

= 3ajava:
BbINOMHUTL LIBETOKOPPEKLUIO NOABOAHOMO
CcTepeoBuAe0, NCNOb3ys COBMECTHOEe
npeobpa3oBaHmne No TpeMm KaHanam RGB

= Bxoga:
= CTepeonapa
= KapTa gucnapureta

= BbixoA:
CKOppeKTUpOBaHHbIE MO LBETY paKypChbl

Hyoungchul Shin et. al., “Local color correction with three

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/ SPIE Optical Engineering, 2012

dimensional point set registration for underwater stereo images,”

GRAPHICS & MEDIA LAB
VIDEO GROUP

71
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LLlarn anropuTtma.

1. Bblbop pakypca, KoTopbi 6yaeT CBOAUTLCS
No UBETY K APYroMy pakypcy
2. [lonck n npuMmeHeHue rnobanbHOro

LIBETOBOro npeobpa3oBaHnst COBMECTHO
No TPEM KaHanaM K BblbpaHHOMY pakypcy

3. BblnonHeHWe nokanbHOW LIBETOKOpPPEKLINK

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 72

www.compression.ru/video/ SPIE Optical Engineering, 2012
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i Bblbop pakypca

= B KauecTtBe pakypca ans npeobpasoBaHus
(Source Image) BbiIbUpaeM TOT, B KOTOPOM
KOMYeCTBO pa3nnyHbIX LBeToB B RGB kybe
6onbLie

= [lpyron pakypc obo3HavyaeM Kak
Reference Image

Hyoungchul Shin et. al., “Local color correction with three

CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,”

www.compression.ru/video/ SPIE Optical Engineering, 2012
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[[nobanbHOe npeobpazoBaHme
CocTaB/ieHMe BEKTOPOB

CocTtaBnsieM BEKTOPbl 3HAYEHUN NMUKCENEN AN
= Source Image: X = (xl, ---,JCN)T
= Reference Image: Y = (yb ---,)’N)T

X; , ¥; — 3HayeHuns i-ro nukcena B Source Image
N 3HaYEeHWe COOTBETCTBYIOLLEro eMy I-ro nukcens
B Reference Image B npoctpaHcTtBe CIELab

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 75
www.compression.ru/video/ SPIE Optical Engineering, 2012
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[[nobanbHOe npeobpazoBaHme
[epBbi METOA

= VweM rnobanbHoe npeobpaszoBaHue ansa X
BBuae R - x; 4+t
R — matpuua
[ — BekTOp CcABUra

= [lapaMeTpbl Npeobpa3oBaHUs NOyvaeM,
MCNOJb3YS UTEPATUBHbLIM anropuUTM
BAKaNLLINX TOYEK, MUHUMU3NPYS DYHKLMIO

Jicp = ZiHR X1 =yl

Hyoungchul Shin et. al., “Local color correction with three

CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,”

www.compression.ru/video/ SPIE Optical Engineering, 2012
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MTepaTuBHbIN aNropuTM
i BNMXKanLLIMX ToYeK

GRAPHICS & MEDIA LAB
VIDEO GROUP

OOHa uTepauug:.

1. CBA3blBaHME TOYEK NO KPUTEPUIO BmKanLero coceaa
(NOUCK ANs KaXkaou TOYKM MHOXECTBa X napbl
N3 MHOXecCTBa Y)

2. BblumncneHune npeobpasoBaHus (CMeLleHne +
NOBOPOT), MUHUMM3UPYIOLLEE CpeaHEKBAAPaTUYHOE
PACCTOSIHME MEXAY NapHbIMU TOYKaMM

3. [puMeHeHue paccYnTaHHOro Npeobpa3oBaHms
K MHOXECTBY X M nepecyeT OLLINbKu

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 77
www.compression.ru/video/ SPIE Optical Engineering, 2012
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[[nobanbHOe npeobpazoBaHme
BTopou meton

Ncnonb3ysa anroputM Coherent Point Drift
(CPD), uwem rnobanbHoe npeobpa3oBaHme
B 6onee oblieM Buae:

T(Y.v) =Y + u(Y)
L — byHKUMS CcMeLLeHnsl, KoTopas ULLETCS
C NOMOLLbIO MUHUMU3ALMN BbIPAXXEHUS:

LR
fCPD v, 652) — Zlogzexp<”xn ij” ) | E(/)(V)

=

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 78

www.compression.ru/video/ SPIE Optical Engineering, 2012
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[[nobanbHOe npeobpazoBaHme
BTropon metop (2)

‘)C!’I y??l
Fer(v.0%) = zlogzexp(” el 2w

m=

= OTpULaTenbHas GyHKUMA MaKCUMAbHOIo
2
npaBsaonoaobus: ZlogZexpC'x” }2/’”” )

20
m=

= PerynspusaumoHHoe npasuno: @ (V)

= Mapametp: A

= KoBapuauud, onpeagendeMmasa U3 expectation-
maximization (EM) anroputma: o2

Hyoungchul Shin et. al., “Local color correction with three

CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,”

www.compression.ru/video/ SPIE Optical Engineering, 2012
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CpaBHeHue ABYyX METOOB
[IpocTpaHcTBo CIELab

GRAPHICS & MEDIA LAB
VIDEO GROUP

a 30 20 L a 20 20 L a 20" 30 L
PacnpeneneHue nukcenen  Pacnpeaenenune nukcenen PacnpenenexHue nukcenemn
[10 npeobpa3oBaHus nocne npeobpa3oBaHus nocne npeobpa3oBaHus
(nepBbI MeTOA) (BTOpPOWN MeTOA)

e Source Image
e Reference Image

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 80

www.compression.ru/video/ SPIE Optical Engineering, 2012
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CpaBHeHue ABYyX METOOB
[1pocTpaHcTBO RGB

GRAPHICS & MEDIA LAB
VIDEO GROUP

0.84

0.6

0.4

0.24

G
PacnpeneneHue nukcenen  Pacnpeaenenune nukcenen PacnpenenexHue nukcenemn
[10 npeobpa3oBaHus nocne npeobpa3oBaHus nocne npeobpa3oBaHus
(nepBbI MeTOA) (BTOpPOWN MeTOA)

e Source Image
e Reference Image

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 81

www.compression.ru/video/ SPIE Optical Engineering, 2012
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CpaBHeHue ABYyX METOOB
YncneHHas oueHKa

GRAPHICS & MEDIA LAB
VIDEO GROUP

OcTaTtouyHble owwmnbku (residual errors) :

8
7/
6
5
4 i MepBbIN MeTOA
3 . Bropon metoa
2
1
0

RGB CIELab

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 82

www.compression.ru/video/ SPIE Optical Engineering, 2012


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

JlokanbHaga Koppekums
O603HauveHuns

Y(p, q) — 3Ha4eHune nmkcend B Source Image
Ha no3uumn (p, q) B npoctpaHcTee CIELab

Xy(p, ) — 3Ha4YeHne nukcens B Reference
Image, cooTBeTCTBYIOLWEE nukcento Y(p, q)
B npocTtpaHcTee CIELab

A(p, 0) = Xy(p, q) — Y(p, g) — BEKTOP pasHULbl
3HAYEHNN COOTBETCTBYIOLLMX NMUKCENEN

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 83

www.compression.ru/video/ SPIE Optical Engineering, 2012
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i JlokanbHaga KoppeKkums

[IpeobpasyemM 3HauveHune nukcens Y(p, q):
Y(P C]) = Y(p q) + A(i.j)

ZD[YU

IJEW
a1 JA(L)), if[|Y(ij) - Y(p.q)||* £ T,
DelY ()] = {0, ifY (i) - Y. ) > Ty

W — nokanbHas OKpecTHOCTb nukcensa Y(p, q),
cocTosiwas u3 N; nukceneu

T4 — MapaMeTp anropmutma

Hyoungchul Shin et. al., “Local color correction with three

CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,”

www.compression.ru/video/ SPIE Optical Engineering, 2012

84


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

Pe3ynbTaThl
[paBbi paKypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 85

www.compression.ru/video/ SPIE Optical Engineering, 2012
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Pe3ynbTaThl
JleBbIK pakypc

GRAPHICS & MEDIA LAB
VIDEO GROUP

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 86

www.compression.ru/video/ SPIE Optical Engineering, 2012
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Pe3ynbTaThl
CKOppeKTUPOBAHHbIN NEBbLIN paKypc

GRAPHICS & MEDIA LAB
VIDEO GROUP

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 87

www.compression.ru/video/ SPIE Optical Engineering, 2012
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Pe3ynbTaThl
[paBbi paKypcC

GRAPHICS & MEDIA LAB
VIDEO GROUP

Hyoungchul Shin et. al., “Local color correction with three
CS MSU Graphics & Media Lab (Video Group) dimensional point set registration for underwater stereo images,” 88

www.compression.ru/video/ SPIE Optical Engineering, 2012


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

i B biBO/bl e

J10CTOMHCTBA:

= llcnonb3yeTcs coBMecTHoe npeobpa3oBaHME Mo TPeEM
KaHanam

= [lonyckaloTca CUibHbIE UCKAXXEeHUS MO LUBETY

HeoocTaTKu:

= Bonbluas BblMMCIUTENBHASA CNOXHOCTb rNobanbHON
KOppeKLUum
= JloKanbHas KOpPPEKLMS MOXET Bbl3BaTb Pa3MbITUE

= [lpeanonaraeTtcs reoMeTpuyeckas CKannmbpoBaHHOCTb
Kamep

CS MSU Graphics & Media Lab (Video Group) 89
www.compression.ru/video/
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‘L CopaeprkaHue

s BBegeHume

= MeToabl LBETOKOPpEeKUnn
= [NnobanbHble
= JIOKanbHbIE

= O6Hapy)xeHue 6/1MKOB
= 3aK/Il0YeHune

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

90


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

i Knaccudukaumsa nmkceneu

= MaToBble nNMKcenu

=  OTpa)eHHble HeHacChbILLEeHHbIEe
nukcenu (3HayeHue
MHTEHCMBHOCTEN KOTOPbIX
He bblnn «obpe3aHbl» N3-3a
KOHEYHOW YYyBCTBUTENIbHOCTY
Kamepbl)

= OTpaeHHble HacblllEeHHbIEe

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares

CS MSU Graphics & Media Lab (Video Group) Approach to the Detection of Specular Highlights in Color 91
www.compression.ru/video/ Images,” IEEE Conference on Robotics and Automations, 2003
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i ObHapyxeHue 65IMKOoB

s 3ajauya:

[lo ABYM M306pa>keHnsiM 0HOro 0bbeKkTa, CHATOro
C OHOM TOYKM, HO MPU Pa3HbIX OCBELLEHHOCTSX, HAUTK
obnacTn cogepxxallme oTpaxeHHble (specular) nukcenu

s Bxon:

Reference Image ¢ ManbiM KOJIMYECTBOM OTPaXKEHHbIX
nukcenen n Target Image

= BbIxoa:
Macka OTpaXkeHHbIX nukcenen B Target Image

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares
CS MSU Graphics & Media Lab (Video Group) Approach to the Detection of Specular Highlights in Color 92
www.compression.ru/video/ Images,” IEEE Conference on Robotics and Automations, 2003
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Ob6HapyxeHue 65IMKoB
[TprMepbl BXOAHbIX N306paXkeHnn

GRAPHICS & MEDIA LAB
VIDEO GROUP

Reference Image Target Image

_ IS

Reference Image Target Image
Jae Byung Park and Avinash C. Kak, “Truncated Least Squares

CS MSU Graphics & Media Lab (Video Group) Approach to the Detection of Specular Highlights in Color 93
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i LLlarn anropntma

1. HaxoamMm nopor B npocTtpaHcTBe RGB,
NO KOTOPOMY onpenenseM oTpaXXeHHble
HacblWeHHble nukcenun B Target Image

2. lleM nnuHenHyto pyHKumo npeobpa3oBaHus,
ceogasiyto Reference Image k Target Image

3. OnpenensieM OoTpaXkeHHbIE HEHACBILWEHHbIE
MUKCENU
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MpumMep pacnpeaenenns nukcenen B RGB kybe
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ANropuTtm
[TOUCK HacbILWEHHbIX NUKcenen (2)

GRAPHICS & MEDIA LAB

= MOXHO HaWUTK NapannenorpaMM B MPOCTPAHCTBE
RGB, BO3/11€ KOTOPOro cocpefoTO4YEeHbl BCe NMUKCENn
KpOMe HacCblLLEHHbIX 0bpe3aHHbIX

= [103TOMY MOXHO CYMTATb HACbILLEHHBIMW MUKCENN,
SIPKOCTb KOTOPbIX Bbil€ MOPOroBOro 3HayeHuns T

= [1na noucka noporoBoro 3HadeHna T Ucnonb3yem
UTEPaTUBHbBIN anropuTM, HauMHasa ¢ T = 255

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares
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ANropuTtm
[TOoCK NOPOroBoro 3Ha4vyeHus

GRAPHICS & MEDIA LAB
VIDEO GROUP

LLlar ntepauun:

1. PaccmaTpuBaeM pacnpefeneHme nukcenen Humxe
NOPOroBOro 3Ha4YeHns

2. [Ina gaHHOro pacnpegeneHna MeEToA0M MMaBHbIX
KOMMOHEHT ULLEM BENNYMHbI COBCTBEHHbIX 3HaYeHNN
A = Ay, > A4, OMIPEAENAOLLNE PA3MED
anrnpoKCUMMPYIOLLEro 3nmnconaa

3. YMeHblUaeM NnoporoBoe 3HavyeHune Ao Tex nop, rnoka
A €PE3KO HE YMEHbLLUUTCA»

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares
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ANropuTtm
[lonck noporosoro 3HayeHus (2)

GRAPHICS & MEDIA LAB
VIDEO GROUP

Changes in the three eigenvalues of the pixels with R,G,B vlaues above the thresholds
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[pachmK 3aBUCMMOCTN COBCTBEHHbBIX 3HAYEHUI N MOPOroBOro 3Ha4YeHUS
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[ToucK NMHENHOro
npeobpa3oBaHUA

GRAPHICS & MEDIA LAB
VIDEO GROUP

= [lycTb nocne otbpacbiBaHUS HACbILLEHHbIX MUKCENEN
OCTaNnochb k nnukcenen

= Onpepenum mMaTpuLpbl:

Ry Ry --- Rp Ri, G;, B; — 3Ha4eHuqa i-ro nukcens
Q= G, G, --- G B Reference Image, B npocTpaHcTBe
By By -+ B¢ ) RGB

AHanorn4yHo onpeaenum mMatpuuy Q' ansa Target Image

= HaiiieM MeToaoM HavMeHbLIMX KBaApaToB MaTpuuy M,
MUHUMU3MPYIOLLYIO COOTHOWEHUE ||Q — M - Q||

= MaTpuua M onpeaenser uckomoe rnpeobpasoBaHue

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares
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[TONCK OTpa*eHHbIX

GRAPHICS & MEDIA LAB

HEeHaCbILLEeHHbIX NMUKcenen

= [1na Reference Image, ncnonb3ys octaBLuMecs
NMUKCENU, No Kaxkaomy KaHany R, G, B Bbluncngem

BEKTOP CPeAHUX 3HaueHui (L) n BeKTop aucnepcum
0.(Q), rae k — kaHan R, G unn B

= [1n9 KaXxaoro octasluerocs nukcens o; B Target
Image BbluncnseMm obpaTtHoe IMHENHOE
npeobpa3zoBaHme U = M1« @)

» Ecm U, > 1w (Q) + aor(Q) ansg kakoro-nnbéo k, To i-bii
MUKCESb CYNTAEM OTPAXKEHHBbIM HEHACDILLIEHHbIM,
roe o — NapameTp

Jae Byung Park and Avinash C. Kak, “Truncated Least Squares
CS MSU Graphics & Media Lab (Video Group) Approach to the Detection of Specular Highlights in Color 100
www.compression.ru/video/ Images,” IEEE Conference on Robotics and Automations, 2003


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

Ob6HapyxeHue 65IMKoB
Pe3ynbTaThl

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Reference Target Image CybbekTnBHas PesynbTar
Image OLleHKa
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Ob6HapyxeHue 65IMKoB
Pe3ynbTaThl (2)

GRAPHICS & MEDIA LAB
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DETMCLD SLCAN FRILS (wee SUACK) I coweried rage

\

F] ] ] & ] T 4z F3 ® - T m w =] a

Reference Target Image CybbekTnBHas PesynbTar
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Ob6HapyxeHue 65IMKoB
Pe3ynbTathl (3)

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Reference Target Image CybbekTnBHas PesynbTar
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J10CTOMHCTBO:

= PaboTaeT Ha Bcex TMnax NoBepxXHOCTEN
HenocTaTok:

= TpebyeTt Reference Image 6e3 651mkoB

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

s BBegeHume

= MeToabl LBETOKOPpEeKUnn
= [NnobanbHble
= JIOKanbHbIE

= ObHapyxeHne 6n11KoB
= 3aKJ/IroYeHue

CS MSU Graphics & Media Lab (Video Group)
www.compression.ru/video/
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3aKknto4yeHune
[lpogenaHHas paboTta

= PeannsoBaHa 1 ynydlleHa aBTopcKas BepCcus
vlock-based anropuntma

= PeannsoBaH anropnt™m ucnpasiieHns
rpaaneHTa

CS MSU Graphics & Media Lab (Video Group) 106
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Block-based method
[paBbIN pakypc

GRAPHICS & MEDIA LAB
VIDEO GROUP
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Block-based method

JleBbIK paKkypcC
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Block-based method

J1eBbl CKOPPEKTUPOBAHHbIN PaKypC
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Block-based method
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J\—‘_7L
cnpaBneHue rpagveHTa &5
JleBbIK pakypc
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IcnpaBneHue rpagmneHTa

CKOMMNeHCMpoBaHHas pasHuLa

PasHuUa Mexay NeBbIM M NMpaBbiM CKOMMNEHCUPOBAHHLIM PaKypCOM MO CMHEMY KaHary

CS MSU Graphics & Media Lab (Video Group) 113
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IcnpaBneHue rpaneHTa
[padpmnK 3HAYEHUN MHTEHCUBHOCTU

GRAPHICS & MEDIA LAB
VIDEO GROUP

a0 T T T T

ANNPOKCUMUEYIOWAR NpAMERA
—— CpefHee 3Ha4eHNe MHTEHCUMBHOCTM KEaoro cTonoua
I I

3Ha4YeHNss MIHTEHCUBHOCTMU

a0 | | | | T T T
0 200 400 GO0 800 1000 1200 1400 1600 1800 20

rpadpuK CpeaHUX 3HA4EHUM MHTEHCMBHOCTM NO CcTonbuam Ans kaHana Blue
N UX NMMHENHAs annpoKCMMaUus s pasHULbl MEXAY CKOMMEHCUPOBAHHbLIM JIEBbIM

N NMPaBbiM PaKypCoOM
CS MSU Graphics & Media Lab (Video Group) 114
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[paBbIN pakypc
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Mcnpaenexve rpaanenTa (2) &5
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RACS IALAB

CS MSU Graphics & Media Lab (Video Group) Kaap N2 420 u3 Tpeinnepa k ¢punbmy «lupaTbl Kapnbckoro mopsi: 120
Www.compression.ru/video/ Ha cTpaHHbIx 6eperax»


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

=20
cnpasnenue rpaavenTa (2) &7
J1eBbl CKOPPEKTUPOBAHHbIN PaKypC

RACS IALAB
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=20
Mcnpaenexve rpaanenTa (2) &5
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RACS IALAB
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3aKto4yeHne
[lanbHenwme niaHbl

= PeanunsoBatb anroputm noctpoenusa 3D LUT
ONga cBeeHUsa pakypCcoB Mo UBETY

= [1poBEeCcTn aHann3 pe3ynbTaToB, NOSTyYEHHbIX
npu ncnonb3osaHuu 3D LUT

= Y/lydlleHne LBEeTOKoppeKUnn:
= YUYET NpPOCTPaHCTBEHHOIO MONIOXEHUS NUKCENEN
= [lobaBneHne anroputMa mncripaBieHns rpaaueHToB

= PeannzoBatb anroput™ obHapyxeHus 6/IMKOB
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s. Jae Byung Park and Avinash C. Kak, “A Truncated Least Squares
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JTabopaTopuns KOMMNbIOTEPHONLE
i rpadukn U MynbTuMeama

Buaeorpynna — aT10:

s BbINnyCKHMKK B acnnpaHTypax AHIMnK,
®paHumn, LLsenuapun (B Poccnn B MY
n UMM um. Kengpliwa)

= BbinyCckHMKaMK 3aWwmLeHo 5 ancceptaumn

= Hamnbonee nonynspHble B MUPE CPaBHEHMWS
BUEOKOEKOB

= bonee 3 MUNNMOHOB CKaYaHHbIX DUILTPOB
06paboTKn BUAEO
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