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CopgepxaHne cemvHapa

BeegeHve. lictopnsg paseninsg cncrem obpaboTky N30bparkeHn4.
3a4emM HY>XHO yrpaBiEHVE LIBETOM

LIBeTOBLIE MOAENW 1 LUBETOBLIE NPOCTPAHCTBA
KannbpoBka v npodvnpoBaHue. LIBeToBon oxBam
Adobe Photeshep n cnctemsl yripaBneHns LBETOM
KannbpoBka 1 npodmnmpoBaHE MOHUTOPOB

[IpakTnyeckas pabora Mo KanmbpoBKE MOHUTOPA 1 HACTPOMKE
Photoeshop.




Victopnd pasBuing CMS

[[ipoLurioe, HacTosLEee v Byayliee

BravaHvem uBeTa Ha YenoBeKa oan
3aVHTEPECOBANVICL 33400 A0 KOMMALIOTEPHOM Spbl

[losiBReHVE KOMMBLIOTEPOB HECKOMBKO YIPOCTMNO
VpaBreHVE LIBETOM, HO MPUHECHO HOBLIE MPOOIEMBI

CMS cendac Bce ellle 0YeHL Aariekm oT COBEpPLIEHCTBA,
eLle O4YeEHb Momoabl




[ArivHa BOrHbI U LUBET
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LiBeToBbIEe MOAENN M NPOCTPaHCTBa

» RGB, L*a*b, HSL, CMYK...
» SRGB, AdobeRGB, ProPhotoRGB
» LiBeToBOWM oxBaT




YHpaBreHne UBETOM U LIBETOKOPPEKLNS

YHpaBneHme LHBETOM [pPEAofaraet nojiyyedmne
Ha Pa3HbIX yCTpOIZCTBaX [TOXOXNX UBETOB

LIBETOKOPPEKLMS NBMEHAET LUBETA AJIS
NOCTVIKEHNS HY>KHOIO BO3AEVCTBUS Ha 3pUTESS U
[1J19 KOMMEHCALY HECOBEPLLIEHCTBA 3BEHLER

TEXHONOMMYECKOW LIEMW, YEPES KOTOPYH MPOXOANT
N300paKEHNE




KannbpoBka 1 MpouipoBaHmne

» KannbpoBKa NpVBOANT
YCTPOVICTBO K CTaHOapTHOMY
PEXVMY PEOOT bl

» [Mpodaiin OI'II/IC.-' —

Mnbe nc.n. ns&&;-




[ipecbpasoBaHve 1LBETOB MEXMY
VCTPOVICTBaAMM

» 3amada «Cxanng» LUBETOB

» Cnocobbl «CXaTng» LIBETOB:
- perceptual (spuTensHLIN)
- relative colorimetric
- absolute colorimetric
- saturation (HacbILIEHHOCTD)

Perceptual ¢ Relative

(c) Karl Lang




Beibop Rendering Intent

> [l doTorpadun - perceptual & relative
colorimetric

» Havboree yHBepcanbHEI — perceptual

» YacTo relative colorimetric gaeTt borsiee
ECTECTBEHHbIE LIBETA

» OueHka — nyTem SoftProof v npobHon nevyaty
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Tmnbl npodanioB

» [abrmuHBIN Y MaTPHHEIVI MIpodansib!
» [[ipodannbl Ang BBoAA W BbIBoAA

L Profile Inspector va & L Profile Inspector

Overview | Header Fields || Tag Table |! Curves || ErrorsMalnings! Owerview || Header Fields| Tag Table | Curves i| ErrorsMarningsi

Mame: Epzon3800F olexContourl 440bidirL0GOColorful Tags: 15
Type: Device: Print

Mame = Tupe TagMame:  AZB1 Tag Type:  Ophional

] . - cprt  text Copyright information TagData Type:  mit2
Hewie LibvSnace Fhie Lvwanion Space desc desc  Intemal description 2 o
DevD  tewt Gretaghd acheth device reference Offset: 503903

CIED  test Gretagt acbeth measurements Tag Size: 221,906 OKE

RGE Lab
i ; : Protr — text Gretaghd acbeth parameters
16 bit table, 33 grid points . . chad Chromatic adaptation T . : :
> ot Media white Diouble Precizion[1E bit] Multi-Function Lookup T able

Finput channelz, 3 output channels
33CLUT grid poirts

1E bit table, 33 grid paoints RGE -:Lab Perceptual LUT
Lab ->RGE Perceptual LUT
RGE -:Lab 5 aturation LUT
Lab ->AGE 5aturation LUT
‘w'hite Paint W awirnum Black. G amut test

D ! Gretagt acheth data




Tabnyub! B npodaninax

AtoBOTag (yerponecteo > PCS perceptual) soft proof
AtoBlTag (yctponeteo = PCS colerimetric) soft proof
AtoB2Tag (yerponerBo > PCS saturation) soft proof

BtoAOTag (PCS > ycrponctBo perceptual) BbIBoA
BtoAlTag (PCS > ycrponcTBo colerimetric) BbIBOA
BtoA2Tag (PCS > ycrponcTBo saturation) BLIBOA




OrpaHnyeHns CMS

CMS cerogHsd He noeanbHbl

HV oAvH npodansi HMYEro He 3HaEeT o
KOHKPETHOM 300 parkeHN

PyHanbHag OLEHKa BCErda ocTaeTcd 3a
HabJogaTenem




Photeshop v yrnpaBieHne LBETOM

ICC apxuTtekTtypa Photoshop

Paboyee LIBETOBOE MNPOCTPAHCTBO M Er0
BEIOOP

[Fipodanin Ancries v npodansi n3obpakeHns
— MUHUMYM A5 KOPPEKTHOIO OTODPaXKeEHNS

HacTpoukn LiBeTa B Photeshop




[HacTnpoyka LBeTa B Photoshop

r

Color Settings

» HacTpovka B
SKCNEPTHOM pexmnmve

» Bbibop pabodvero
NPOCTPaHCTBA
SRGB — AdobeRGB -

ProPhotoRGB

Engire:

Intent:




SoftProof

» [[ipymMep SkpaHHoM| LIBETONPOOL! ANs
CTPYVHOIO NPMHTEPAa
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SoftProof

» Hactponka LBETONPOOL!
Ons npuHTEpa
and He ICC npunokeHnin

Customize Proof Condition

Custorn Proof Condition:
Proof Conditions
Device to Simulate: INiLOGOColor ful

ve RGE Murnbers

Rendering Intent: | = Ei=es]sly= e

Black Point Cormpensation
Diisplay 1 ] j
[ Simulate Paper Colar
[ simulate Black Ink



UacTtble olumnbku

Y cTaHaBnvBaTh Npodavn Auchned Kak
pPaboyee NPOCTPaHCTBO

Vicnonb30BaTth ToJbko SRGB
He BCTpavBathb Npodansi B n3obpakeHne

[loaroHaTb AVCHIEN KHORMKaMW noad
OTMNeYaTokK

MHOFOKPaTHO KOHBEPTUPOBATH N300PaKEHNE
MEXay LUBETOBBLIMW MPOCTPaHCTBaAMM




KannbpoBKka v MpodnnnpoBaHne
MOHWUTOpPA

BuayanbHasa v annapatHas kannbpoBka
Byabl kannopanopoB

OcHoBHbIE ByAb! N0 Ang kannbpoBkm
MOHNTOPOB

MHOFOMOHI/ITOprIe CUCTEMBI




CraHdapThbl Ha KannbpoBKY MOHTOPOB

Benas Touka ToHanbHas
HanmeHoBaHune NMpumeHeHune CIE (x,y) KpuBas
(Framma)

Ctangapt ana YacTto ucnosnb3yeTcd Kak cTaHaapT D50 1.8
neyaTtu AN 9KpaHHOW LBETONPOOLI. (0.346, 0.359)

PepaktnposaHne Wcnonb3yetca ansg pegaktnposaHna D65 2.2
doTorpacum N NPOCMOTpPA U300paKeHun B (0.313, 0.329)
KOHTPOMMPYEMbIX YCIOBUSAX
OCBeELLEeHHOCTU paboyero mecTa.

BewatenbHbin Ncnonb3yeTca ongd penaktuposaHusa D65
cTaHpapT dootorpadunn n Bnaeo angd (0.313, 0.329)
nocrneayowen geMoHcTpauum Ha
Tenesusopax B cucremax NTSC,

PAL, SECAM.

Pexum sRGB [MpumenseTca ansg amynaummn sRGB D65
Ha MOHUTOpPAaxX C pacCLUMPEHHbIM (0.313, 0.329)
LBETOBbIM OXBaTOM.

DICOM MeguuunHckne nobpaxxeHus (0.292, 0.321) KpmnBas DICOM
LinppoBoe knHo  PoTO U BUAEO ANS KNHO MPOEKLNU (0.314,0.351) 2.6




Paboyee MecTo doTorpada

Paboyasd craHums and ABYMEPHOM
PAdUKN

KannbpoBaHHLIVI MOHUTOPR AN fPpadvky
He spkoe ocBelleHne <641ux

OTCyTCTBNE BOKPYI
MOHVTIOPA APKNX U
LIBETHBLIX MPEAMETOB

VlecTo ang npocmorpa
OTMNEeYaTKoB

CraHgapT Ha OCBELIEHNE
[POCMOTPOBOIO MECTA 0
|SO3664-2000.

D50, P1 — 2000lux, P2 — 500lux




Tkl MOHNTOPOB

» TN (Twisted Nematic + film) odomcHEIE
MOHMNTOPLI

» *VA (PVA, MVA — Vertical Alignment,
C-PVA, S-PVA) MOH/TOPELI

» IPS (In Plane Switch, S-1PS, e-1PS)
MOHUTOPLI Ans rpadondecknx paboTt

» HIEnd rpadomnyeckmne MOoHNTOPLI
» [[IpoekTopkl 1 MIasMEHHBLIE NaHEMW

NpoapaYHeIe anemwﬂm BETUKANEHBIR ¢umh‘rp
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Brabl KannbpaTopoB

» CrHekTpodoToOMETPLI » [lpnbopkl Afd KannbpoBKY

> KonopMMepr| TOJIBKO MOHI/ITOpa

» YHuBepcasibHbIe
KannbpaTopk!




MeToab! KanmbpoBKN

» BusyanbHas kannbpoBKka HE M03BOSIFET A0ONTHCH
NPYEMITEMON TOYHOCTY

» [[IporpamMmMHad 1 «anmnapatHas»
» OrpaHnyeHns MeTodoB kanmopoBkny (LUT

Calibgation Tester

BNAOEOKAPTLI 1 MOHUTOj9&

kg cAmma curves for display 0 have been modified.

Copyright (] 1933-2003 LOGO GmbH




[NO angd kannbpoBKiA

» ProfileMaker

> IlMatCh """hPruileMaker

> BaleCoIpr il 50
» SpectraView Il ‘

MONITOR

basiiE@Bolor Reference Data
basICColaor display 4.1 LCD Manitor Reference 2.0,k

Profile Size
| Default

White Point
Eve-One ProjSpectral This Feature lets you adjust and save the calibration curves of your current display profile,

|Measured wfhite Point
Yo
b Information

_ e |
100

P Settings o

P Hardware setup

P Calibration and profiling

¥ Review

Edit mode
o Measurement Data
" Monitor i white point -
~ vaioB_measured.bat
" Ambient light Curves
" Check viewing booth

"~ Adjust JUST viewing booth

-Edit curvels)
f+ Edit calibration

o all
" Red

Calculate Frofile
" Green

" Blue [
100%:

Start...

[ Batch




Bo3MOoKHEIE HACTPOVIKY ASF KanopoBKy

CIE Daylight standard
= D50

{* DA5
" Other: D I
{~ Hardware calibration (monitar LLUTE)

| Combined hard- and software calibration Other white point
{* Software calibration (video LUTS) = Monitor's native

{™ Mo calibration (profile only) {~ Bladkbody temperature I K
" Chromaticity coordinates | 0.3127 x | 03290 y

| Flease select LI

Calibration method:

Caibration settings: I Custom.... LI Specify the tonal response curve to which you would like to calibrate the monitor by:
« White Paint: DES » selecting L* for a perceptually linear response curve,
» Tanzl response curve: 2,20 « choosing either gamma 1.8 or 2.2,
« Lurminance: White Max, Black Min. Mative « entering a spedific gamma value (from 1.0 to 2.4,
» selecting sRGB IEC61965-2. 1 for a true sRGE tonal response curve
(does not equal Gamma 2.21) or
» selecting CIECAMO2 for a perceptually accurate response curve.,

Profiling settings: LUT+based (accurate] LI

o

L* (recommended)

Gamma 1.8

White luminance © Maximum f+ 100 cdfm2 Measure |
Confrast {% | Maximum [ I : 1 ratio
Black luminance  * Min, Neutral (" Min. Native I cdjm? Measure |

Gamma 2.2

Gamma I—
sRGB IECA19656-2.1
CIECAMDZ - average

CIECAMOZ - dim

i i Bl B i i i

CIECAMOZ - dark

» HacTpoyku 3aBUCAT OT LEMNEN doTorpada




PeKoMeHAALUNN MO KanbpoBKiA

[iporpeB MoOHVTOPa HE MEHEE Yaca
MyHMI3aLUms BHELLHERO OCBELIEHNS

[ImoTHOE NpuneraHne ceHcopa 6e3 CuNbHONO
HayKaTsl Ha MOHUTOP

[leproanYHOCTB NEPEKANNOPOBKM

FlepekannbpoBka npy JOLIX N3MEHEHNAX
NapaMeTpoB rpadnyeckon NoaAcCUCTEMEI

KanmbpaTtopbl HayanbHOIo YPOBHS YacTo AaoT
HECTabWIIbHBIE PE3YSIbTaThl, 0CODEHHO HA MOHUTOPaX
C paclUVPEHHBIM LIBETOBLIM OXBAaTOM.




FipoBEpPKal KanMMbpoBKN

» BusyanbHad npoBepKa Mo TECTOBLIM N300paXKeEHNIM
» AnnapanHas npoBepKa OTKIIOHEHWI OT CTaHdapTa

= Validation Resulis E”E”E

v {display CIELAB: " BE (5 a3+

0
128

128
255
255
128
255
125 128

bel= = el

. Profile; DISPLAY1 notebook-002.icm
Target Achiewved

+ White Point: DES Az -0.5, Ab-0.9 | « Average:

+ Tonal response curve: L* - « Maximum:

« Luminance « Standard dew.:
White: Iax 83 cdfm?
Black: 0.20 cdfm? 0.24 cd/m?
Contrast: - el




KannbpoBka MOHUTOPOB! AJis]

-
& Edit Calibration Target

Wi hite Poink

Das b Edit...

Color Terp: 6506 K (0,0001 A )
CIE =yvi x=0,3127 y=0,3290

Inkensiky

=40 (7Y Maximum Possible

“T° (@) Specific Level
100,0 % | cdfm?

Conkrask Ratio (Black Level)

O |DeFauIt V|

PamVIKIA

» NMoHuTop C
BO3MOXXHOCTbHO 3arpy3Ku
e — PE3YSILTATOB KannbpoBKy
e B LUT MoHVTOpa

) DICOM Curve

1,00 ————————
! Calibration Sensor Calibr ation ICC Profile || Interface || Display

'@) Cuskom Curve Calibration and Profile steps:

Sets the number of steps used to measure the monitar gravscale during calibration and generation of the ICC profile, & larger number
will generally result in a more accurate calibration, but will increase the calibration time, At least 16 skeps are recommended and 32 is
sufficient for most applications,

Recalibration Reminder Period:

Sets the duration after calibration until a reminder ta re-calibrate the monitar will be displayed when the application is launched,
Calibration Priority:

(%) Maximize Contrast Ratio

Iinimizes the calibrated Elack Level of the monitor {and hence maximizes the Contrast Ratio) at the expense of color tracking
near absolute black. The color temperature of absolute black of most displays is close to DES,

() Best arayscale color tracking

Improves the color tracking {gravscale) of the monitor near absolute black at the expense of a slightly increased Black Level {and
hence reduced Contrast Ratiod. This option may provide better results if the display is used in wery dark environments and if the
target white paint not clase ko DAS,

This option will not be used if a calibration Target with a Contrast Ratio of other than Sefautis selected,

[ Extended luminance stabilization time

Increases the waiting time Far the display ko stabilize while the luminance is being adjusted. This option can be used iF necessary ba
increase the accuracy of the luminance adjustment when a Target with a Specic Level/of Intensity is used, It may significantly
increase the calibration time, and is normally only useful when a very low Inkensity value is used.




KannbpoBka MOHUTOPOB! AJis]
PamVIKIA

Calibration Information

Overall Progress

[IIIT | 292

#Adjusting White Point

Elack Level Intensity white Point
0,47 cdfm? 274.8 cdfm? (0,319,0.344)

|

Infornvation: Display 1 - LCDZ690WLIXi

0 SUMMary |:> Color Gamut ||u Curves |! Color Tracking || DICOM Conformance |

Yi'hike Poink

! Black Body (CTE 2ow)
% Target: 6506 K (0.313,0.329)

Calibrated: E529K (0.312,0,328)

Delta E: 0.45

Display Luminance

"C“j’ Black Level Intensity
g > Target: M/A 100.0 cdfm?
Calibrated: 0.25 cd/m?® 99,4 cdfm?

Auka Luminance: ©On

Eamma Curve

Target: L*
Calibration Steps: 32

1 Profile

File Name: LCD2ZEI0WLIK

M j T2101674%E.icc
w Description: LCD2630WUX 721016746
2010-03-21 15-51 D65 Lskar

Primary Colars

& Red:

Green:

Blue:

Cantrast R.atio
Target
O Calibrated
Display Monitar
Model:
Serial #:
Firmware:
Current Usage:

Last Calibration:

Calibration Date:

Calibration Sensor

CIE xy
0.657 , 0,323

0.215, 0.663
0.146, 0,077

i Monitor Default
HEcER

LiZD2 &0l
T2101674YB

1.00,00

1666.7 hours usage
0.0 hours usage ago
21.03.2010 15:51:34

a Model: ¥-Rite Evelne
Serial #: 3098581




KannbpoBka MOHUTOPOB! AJis]
PamVIKIA

» Pesynbtathl NpoBEpPKn
OTKIIOHEHMW NapaMeTpoB
MOHMTOpPa OT 3adaHHOoro
CTaHgapTa

Information: Display 1 - LCDZ2690WUXi

Calibrated

4 3
Delta E {CIES4)




KannbpoBKka MPOEKTOPOB M MaHEMEN

» OCODEHHBGTY
» CalMAN
» Kannbpog!

/I MO LIBETHBIVEO0PAE
> VicrionbgoBHE
» MpoekTapsi’

pe3ynbT




,D,ByXMOHI/ITOprIe CUCTEMbI

» CMbICH UCMOMIb30BaHNS ABYXMOHWTOPHLIX CXEM

» OcobeHHOCT KannbpoBK
» OrpaHnyYeHns ABYXMOHNTOPHOW CXEMB)

ég‘

-~ (c) Martin
Evening




Jintepanypa

Bruce Fraser «Real World Color Management»

Andrew Rodney «Color Management for
Photographers»

P.XaHT «lIBeToBocnpon3BeaeHmne»
Cranmapt I1SO 3664:2000 «YcnoBug
fpocMoTpa — nonurpadnd 1 poTorpadng>.
Cheundnkaumsa 1CC.1:2004-10 v.4.2




Cnacubo 3a BHUMaHue

CaxapoB ArniekcaHgp
Sakharov@netcons.ru

KoMMBLIOTEPHEIE CUCTEMBI ASIF AOTOPAdIOB M HE TOJSILKO
Cuctembl dMOTOPEANMCTNYHON MEYATN 1 X HACTpoWKa
CycTeMbl XPaHEHWS 1 KaTarormsaumy nHdopmMaumn




