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BBenenue

B ocHoBe pykoBoxacTtBa jexut TekeT I'pama T'mia (Graeme Gill). Mccnenosarens u npo-
rpammucT ['pam vt Harmucan oOIIMPHYIO CIIPABKY, 3aTParuBaoIIyio MPAKTUYECKU BCE BOZMOXKHbIC
acTeKThl padoThI C COOCTBEHHOW OTKPBITOM crcTeMon ynpaBienus npetom ArgyllCMS (Argyll Color
Management System).

Tekcr I'pama Twina pacnpocrpansiercss B coorBercTBUM ¢ ycioBusasmu GNU  Free
Documentation License (Bepcuu 1.3), moroiHeH HEOONBIIMMU CITPaBKaMU, HEOOXOAUMBIMU JIJIsI
MOSICHEHH ST padOTHI MTPOrPAMMHOTO KOMILIEKCa C ONEPAIIMOHHON crucTeMon Linux.

Taxorce, umobvl 00BACHUMb CAOHCHBIE MECA PYKOBOOCHEA, 8 CMAMbU OblAU 00DABAEHD eX-
HUYeCKUe NOSCHEHUsl, 8blOeneHHble mpems 36e30oukamu (***). B wacmnocmu, npu cocmaenenuu
CNPABOK 51 PYKOBOOCMBOBANCS 3AMEUAHUAMU Npozpammucmos u gomoepagoé Hopmana Kopena,
Anoepca Topeepa, Toma Xaggpmana, Opyaux cneyuarucmos u pazpadonmuuKos npoepammHozo ooec-
neueHUs..

Bce iormonHeHus K CTaThsM, CIIPAaBKU U TEKCT TaKKe pacripocTpaHsieTcs ¢ TpedoBanusmMu GNU
Free Documentation License (Bepcuu 1.3).

*** GNU Free Documentation License (auuen3ust c6o000Hoti dokymernmauuu GNU), GNU FDL
(GFDL) — konunegpm-auyer3us, pazpabomarnas PoHoom c60600H020 NPOZPAMMHO20 0OecneveHus
kak donoanerue kK GNU GPL, nonyasproii auyen3uu oas ceoooonoezo I10. Kak u GNU GPL, ona oaem
AUYEH3UAMY NPasa Ha 60CNPOU3BE0eHIUe, PACNPOCMPAHEHUe U UBMEHEHUe UCXOOHOU pabombl, OOHAKO
mpebyem, umoobl 6ce KONUU U NPOU3B00HbBIE Pabombl makdice pacnpocmpansiauce noo GFDL.

11



U. Turtapenko. «PykoBonctBo nonb3osaress ArgyllCMS»

IIporpamMmmubiil komiieke ArgyllCMS

Texymas Bepcust 3.5.0 (4 deBpans 2026 r.)

ArgyllCMS — 310 nporpaMMHbIil komiuieke 1 coBMectumasi ¢ ICC cucrema ynpaBieHus LiBe-
TOM, JIOCTYIHasl B BUJIE OTKPHITOro ucxogHoro koaa. ArgyllCMS nopjiepkuBaeT TOYHOE CO3JaHHe
nipocpusieit ICC as ckaHepoB, KaMep W BUJCOPETUCTPATOPOB, a TaKke KaTMOPOBKY U MTPOPUIHPO-
BaHue auciuieeB U npuHtepoB RGB u CMYK. [17151 npoduimpoBaHus JOCTYIIHBI IIUPOKUE BO3MOXK-
HOCTH, BKJTIOYAsl CIIeIIMAIM3MPOBAaHHbIE CTAHAAPTH KaTMOpoBKY Breo 1 cozaanre 3D LUT Tabmuir.

ArgylICMS nipumeHsieT ONTUMU3UPOBAHHbBIE AJTTOPUTMBI [IsI OBICTPOro 8-OUTHOTO TMpeodpa-
30BaHUsI PaCTPOBOTO IIBETA, a TaKKe 00ecreurBaeT MOANCPKKY TOUHOro 16-6utHOrO npeodpas3ona-
HUS. [aMyThl YCTPOMCTB MOKHO NTPOCMATPUBATh U aHAJIM3UPOBATH C TIOMOIIIBI0 COBPEMEHHBIX BEO-
Opay3epoB, nogaepxuBamin X3DOM.

JI7151 OCHOBHBIX MPOTrPaMMHBIX MHCTPYMEHTOB MPENOCTaBIIsIETCs MOAPOOHas JOKYMEHTAIHs,
AOCTYIHO 0OI1iee pyKOBOJCTBO JIJIsl THIIMYHBIX 3a]a4 YIIPABJIEHUS IBETOM (CLIEHAPUH).

JIs1 moyIep KM MOJb30BaTeseld ¢ IPOJBUHYTHIMUA HABBIKAMU CYIIECTBYET CITUCOK PACCHUIKU
https://www.argyllcms.com/mailinglist.html.

B cocraB mporpammHuoro komruiekca ArgyllCMS Bxoaut yHuBepcasbHast OMOIMoTeKa JOCTyTa
K popmary npodpuieit ICC V2 icclib, a Takxe 6udbmoreka BBoga-BeiBoa popmara CGATS.

*%* §-6ummoe npeodpazosanue pacmposozo U300PaAN*CeHUst — NPOUeCc NPUBEOEeHUst U300padice-
HUSL K YBEMOBOMY pexcUMy, ucnonvdyrouemy 8 oum Ha nuxceaw (8 bpp), umo noseonsiem omoopa-
3Umv Maxkcumym 256 yeemoes uau OmmeHKo8 (UHOeKCUPOBAHHbLI UBent).

**k% |6-oumnoe npeoopazosarue pacmpogozo usema (High Color) — npoyecc koouposarusi
Kaxc0020 NUKcenst U300PadceHusi ¢ ucnonv3osarnuem 16 oum (2 oaiima) 0aHHuIX, UmMo no3eonsiem
omoopazums 0o 65536 (216) pazauunvix ommeHKo8.
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IIpuno:xenne st Android

ArgylIPRO ColorMeter — npuioxenue st Android, mpegHazHaueHHOE AJIsl IUIAHILIETOB U
Tesie(pOHOB, TIO3BOJISIIONIEE MPUMEHSTH MOKJII0UeHHbIe Yepe3 nopT USB nopratuBHbIE ycTpoOHCTBa
st paboThI ¢ 1iBeToM. Eciii Bam HE0OXOIMMO M3MEPSTh M 3aNIMCHIBATH JAHHBIE [IBETA WU CBETA IS
nonurpaduu, pororpaduu, rpapruuecKoro AU3aiHa, TeJIeBUAEHU I, KWHO UM BUJIEO, PEKOMEHYeTCsI
MOCMOTPETh 2-MUHYTHBI 0030p ¥ BUJCOMHCTPYKIIHIO MPHIIOKEHUS.
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Ilouemy Obla co3/1aH NporpaMMHbIil KoMmiuieke ArgyllCMS

3a mpomieamue rofpl ObUI0 pa3padoTaHO MHOXECTBO KOMMEPYECKMX U MCCIIeJOBATEIbCKUX
NIEKTPOHHBIX CUCTEM I[BETOKOPPEKIIMH, HO CAMble COBPEMEHHBIE CUCTEMBI SIBJISIIOTCS COOCTBEHHO-
CTBIO TOW WJT MHOUM KOMITAHWM, UX TEXHOJIOTUH TINATEIBHO OXPAHSIOTCS. DTO JesaeT JaHHYI0 MHTe-
pecHyio 00JIaCcTh CJIOKHOM KaK Il U3yUeHHUs], TaK U IJIs1 PEOJOJICHUsT pa3pbiBa MEX/Iy TEOpHUeH U
MIPAKTUKOM.

[porpammbr ArgyllICMS 6pun pazpadboTaHa, 9ToObl TOMOYb YAYYIIUTh TOHUMaHHE PaOOTHI C
[[BETOM, TIOJTyYMTh SKCIIEPTHBIE 3HAHUSI B 00JIACTU [IBETOKOPPEKIIMH, & TAK)KE B KAUECTBE IIaT(OPMBI
IJIs1 anpoOaliiy aTbTEPHATUBHBIX MTOAXOO0B K MEKTPOHHOM 1IBETOKOPPEKIMU U pa3padOTKH HOBBIX
pyHKIMIA.

ABTOp HajeeTcs1, 4To MPeI0OCTaBUB UCXOAHBIM KOJ| IIPOrPaMMBI MO JIMIIEH3USMH CBOOOIHOTO
Y OTKPBITOTO MPOrPAMMHOT0 00eCTIeYeHus1, OH CMOKET 3aMHTEPECOBATh U MPUHECTH TONIb3Y APYTUM
UCCIIe0BATENSIM U SKCIlepuMeHTaTopaMm. ABTOp Tak:ke Hajeercs, yto ArgyllCMS moxer crath npu-
BJIEKATEJILHOW IIPOrpaMMHOM TIAT(POPMOIA, Ha KOTOPO MOKHO OYZIET CTPOUTH Oy/IyIIre UCCIIeI0Ba-
HUS JUTS] HOBBIX JOCTHIKEHHMI B 00JIACTH JIEKTPOHHBIX CUCTEM IIBETOKOPPEKIIMH.

B joronHeHre K BBIIEU3IOKEHHBIM LIEJsSIM, Pa3padOTUMK HaJeeTcsl B KaKOW-TO MOMEHT Tpe-
BpaTUTh CBOM 3aMETKH, HAIMCAHHbBIC MPU CO3JaHUM TOTO MPOrpaMMHOrO odecrieueHus, B Oolee
MIOHSATHOE OOBSICHEHHUE TOTO, KaK padOTaeT U Ha KAKMX MPUHITUIAX OCHOBAH MTPOTPAMMHBINA KOMIUIEKC
ArgylICMS.
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Iloaaep:xuBaeMble onepanuoHHble CHCTEMBI

Ha cerognsamnuii nens ArgyllCMS koMnuiupyercs U 3anyckaeTcsl Kak MUHUMYM B CJIEyIO-
nmx oneparmonHeix cucremax: MS Windows XP (Microsoft VC++ 6.0, 8.0, 9.0 Express + Platform
SDK & etc); MS Windows 2000, Vista u Windows 7 (32-6ut), MS Windows Vista (64-0uT),
Windows 7, 8, 8.1, 10, 11 (64-6utnsie Bepcun), MS Windows 10 (Microsoft VC++ 19.0); Linux
32-6ur & 64-6ur, gce; Apple OS X 10.3-10.12 PPC, GCC; Apple OS X 10.7 Intel, Clang; Apple
M1, Rosetta 2. (OueBugno, ArgyllICMS MokeT KOMIMIMPOBATHCS U KOPPEKTHO paboTaTh HA MHOTHX
JpYyruXx ONepalvoHHbIX Cpeaax.)

Oobparute BHuManue, ArgyllCMS — 310 cpena, mpeaHa3HaueHHAs] WCKJIOYUTEIBHO IS
padoThl ¢ KOMaHHOW CTPOKOM. DTO OYEHb YIOOHO, €CITU BbI XkKejlaeTe aBTOMATH3UPOBATh MPOIIECC
KaJTMOPOBKY U MPO(PUIMPOBAHHUS.
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KosiopuMeTpshI 1 CIEKTPOMETPHI

[NonpepxuBaoTcss MHOTME MPUOOPHI 1S U3MepeHus 1Beta, Harnpumep, oT ¢upm JETI wmm
Klein (K10-A), DTP20, DTP22, DTP41, DTP41T, DTP51, DTP92, DTP94, ColorMunki (Design,
Photo, 11Studio), ColorChecker Studio. Eye-One Display 3, il DisplayPro, Spectrolino, Eye-One
Monitor, CaIMAN X2, Spyder 2, Spyder 3, Spyder 4, Spyder 5, Spyder & SpyderPro (2024),
Colorimetre HCFR u apyrue.

[Nonpepkka HEKOTOPHIX MPUOOPOB MOKET OCYLIECTBISATHCS KOCBEHHO, MOCKONBKY (haiisibl
Pe3yJIbTaTOB 0OPaOOTKH, CO3aHHbIE HHBIMH MTPOTrPAaMMaMHU, JAOIYCKAeTCs] UMIIOPTUPOBATH ISl TTPO-
rpamm ArgyllCMS. Bo3MokeH BapuaHT, KOrjJa JaHHblE HEMOAJEPKUBAEMbIX CHEKTPOMETPOB WU
KOJIOPUMETPOB OyIyT MepeaaBaThCs uepe3 TEKCTOBOH (paiil MM IMEHOBAHHBIA KaHAJL.

Bornee noppobHy0 nHpopMaIuo o padoTe KOHKPETHBIX MPHOOpoB cM. Ha caiite ArgyllCMS
https://www.argyllcms.com/

Ecnu BBl pemmii npruoOpecTy yCTPOMCTBO JIsl U3MEPEHUs 1BETa, TIOTOMY YTO MPOrPaMMBbI
ArgylICMS ero noaaepxkuBalioT, IOXaIyHCTa, COOOLIUTE AUIepPy U MPOU3BOAUTEMO: « MBI MpUoO-
penu prdop, moromy uto ArgyllCMS ero nmogyiepxuBaet». 3apaHee cnacuoo!

**% U menoeannvie kananwt (FIFO) 6 onepayuonnvix cucmemax, Hanpumep, Linux — smo cne-
UUANbHLIE mun Paiinose 6 Paiinoeoli cucmeme, OelicmeyOWUIl KaK Kanan nepeoauu OaHHwix (pipe)
medcoy npoyeccamu. Kananvl nozeonsirom opeanuzosamse e3aumooericmaue HepoOCmeEeHHbIX NPoyec-
€08, 20e 0OUH NPOUECC 3aNUcbléaen OaHHble, a OPYeoll YUmaem ux, pabomas NO NPUHUUNY «NEPEbLIM
npumen — nepevim oocaydxcen» (FIFO).
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ABTOpCKOC IpaBo, JJUICH3NPOBAHUE N TOBAPHLIC 3HAKHU

[TpakTruecku Bech UCXOMHBIN KO Y TIPEIOCTABICHHBIE UCTIOHSIEMbIe (DalIbI SBJISIOTCS 00b-
€KTaM{ aBTOPCKOIO IMpasa, pacnpocrpaHsemMbiMu 1o Junen3un Affero GNU Bepcuu 3, 1 mostomy
MpOrpaMMbl (M1 MTPOM3BOJHbBIE OT HUX) HEJb3s1 KOMMPOBATh, POAABATh UM MPEJOCTABIATh MOJIb-
30BaressiM 6e3 MPeI0CTaBIeHH s UCXOIHOTO KOAa.

Hwuuro, kpome Bartiero cornacust u coomonenus yutiersun Affero GNU, He maetr Bam npaBa
UCTIONb30BATh, U3MEHATh WM paclpoCTpaHATh UcXoaHbI Kof ArgylICMS, ncnonHsemsle ¢aitibl
VI TIPOU3BOIHBIE OT HUX. BBl pucKyeTe ObITh MPUBICYCHHBIMUA K OTBETCTBEHHOCTH 34 HApYILICHUE
ABTOPCKMX IPaB, M MOXET MOTPeOOBaThCSl BO3MEIEHNUE YOBITKOB, €CJIM Bbl MCIOJIb3YeTe WM pac-
npocrpansiere ArgyllCMS i mpon3BoIHbIE TPOrpaMMbl 0€3 YKa3aHHOU JAEHCTBYIONICH JIMIICH3UH.
Jluniensus Affero GNU 3aripernaeT paciupeHue STuX UHCTPYMEHTOB U PaclipoCTpaHEeHUe UX, eCiu
BCE JIEMEHTBI PACILIMPEHUI WY POU3BOIHBIE TPOrPAMMBbI TAKKE HE MPEJOCTABIIAIOTCS MO JTULIEH-
3uen, copmectumoit ¢ GPL.

Oobparite BHUMaHUE, YTO TOJb30BaTeIbCKUE MHTEepdeich ((PpOHTEeHb) WK rpaduvecKue
untepdeiicsl nonb3oBarens (GUI) sSBIsOTCS MPOU3BOAHBIMY MTPOrPaMMaMHU, IMOCKOJIBbKY OHM TTPH-
MeHsT ArgylICMS a5 onpesienieHns CBOEro 1u3aiHa, JeTayiei peann3auuu U (yHKIIMOHAIbHOCTH,
HE3aBUCHMO OT TOT0, BKJIIOYEH JI1 B HUX ko ArgyllCMS wunu Her.

Homyckaercs npeaocraBieHre MHCTpyMeHTOB ArgyllCMS BmecTe ¢ IpyrumMu KOMIIOHEHTAMH,
He cooTBeTcTBYIomMME GPL, eciii sneMeHTs TakeTa He CBsI3aHbl MeX Ay COOOM, B TOM Cllydae, Koraa
yIaKOBKa MPEACTaBIsIET MPOCTOe arpernpoBanue. st nomyueHus nogqpoOHoi nH(popMarmu, noxa-
JIyHCTa, O3HAKOMBTECH C IMPUJIaraeMo JIMIIEH3UEH.

Oobparite BHUMaHKE, YTO €CJIM Bbl XOTUTE BKJIIOUMTb KO B KOMMEPUECKHM MPOAYKT WM
MPOIYKT, HE pacrpocTpaHsieMbld 1o yureH3ur GPL, Bam notpedyeTcs 3aKTI0UYUTh KOMMEpPUECKoe
JMIIEH3UOHHOe coryaieHre. MHorve yactu koga ArgyllICMS sBisiiorcst y3KocTenuaiu3upoBaH-
HBIMH C TEXHUYECKOW TOUYKH 3pEHHs], TOTPeOOBAIN 3HAYUTEIIbHBIX 3HAHUI W BPEMEHH ISl pa3pa-
OOTKM ¥ TIO[JIEPKKH, CTOMMOCTD JIMIIEH3UPOBAHUS OyAET 3TO OTpaXaTb. YCIEIIHOE 3aKJII0YeHHe
KOMMEPYECKOT'0 JIMIIEH3MOHHOTO COMVIAILIEHNs] HE TapaHTHPOBAHO, I03TOMY HACTOSITENIBHO PEKOMEH-
ayeTcst He pa3padaThiBaTh KOMMEPUYECKHE MPOAYKTHl WM TPOAYKTHI, HE PACHpOCTpaHsIeMBbIe IO
munen3un GPL, ucnonesytonme ArgylICMS, o Tex mop, rmoka Takoe JUIEH3MOHHOE COrJIallieHue
He Oy/IeT 3aKJTI0YEHO.

B oTiume oT MHOTMX KOMMEPYECKUX MHCTPYMEHTOB 1Sl TPO(PUIMPOBAHUS U CO3aHUs (paii-
noB popmara ICC, npopuinm, cozgannbie ¢ nomotsio ArgyllCMS, He nomiexar KakuM-1moo mpe-
TEH3UsIM WJIM OT PAHUYEHHSIM cO CTOpOHBI aBTOpa(oB) ArgyllCMS, cunTatorcst COOCTBEHHOCTBIO JIUIIA,
KOTOpOE COOMpAET JaHHBIE O XapaKTepPUCTUKAX U MHUIIMHUPYET CO3JaHue MPOguIIeH.

ArgylICMS sBnsieTcst coocTBeHHOCTBIO ['pama V. ['mia, aBTopcKue npaBa Ha HEro mprHajijIe-
xat emy ¢ 1995 o 2024 r. ArgyllICMS pacnipocTpaHsieTcsi B COOTBETCTBUM C YCJIIOBUSIMU JIMLIEH3UU
GNU General Public License Bepcuu 3, moapoOHo onrcanHbiMU B (paiiie License.txt.

JlokyMeHTalusi pacnpocTpaHsieTcsi B cooTBeTcTBUM ¢ ycinoBusmu jmueHsun GNU Free
Documentation License Bepcuu 1.3. ABTOp 3asBJsieT O CBOMX MOpaJIbHBIX MpaBax Ha 3TOT Mare-
pUa B OTHOIIEHWH aBTOPCTBA U LIEJIOCTHOCTHU 3THX padoT. B yacTHOCTH, eciu 3TH padoThl MOTU(U-
IIUPOBAHBI M 3TO CYIIECTBEHHO U3MEHsET MX (PYHKIIMOHAIBHOCTD, TO MOAU(DHUIIMPOBAHHbBIE PaOOTHI
JOJKHBI OBITh TIEPEMMEHOBAHBI TAKUM 00pa30M, YTOObI UX MOKHO OBUIO OTIIMYUTDH OT «Argyll» vmm
«ArgylICMS» 1 4TOOBI MOCIEICTBUS TAKMX U3MEHEHUI HEe OTPaKaIUCh Ha IIEJIOCTHOCTH OPUTUHAIIb-
HBIX pabOoT WM peryTaluy aBTopa(oB).

«ArgyllCMS» — 310 TOBapHBIi 3HaK. [loryckaeTcsi Ha3bIBaTh KOMUU WM TPOM3BOAHBIC AaH-
HOT'O IMPOrpaMMHOro obecrieuenrst uaeHTUIHBIMU ArgyllCMS, eciii oHM CylIieCTBEHHO He N3MEHEHbI
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Y COXPaHSIOT BCIO (DYHKIIMOHATIBHOCTD, TIPEIOCTABISIEMYIO IIPOrPAMMHBIM OOecriedeHreM, JOCTYII-
HBIM Ha caiite www.argyllems.com. MoauduimpoBaHHble BEpCHUA JAHHOTO MTPOrPaMMHOTO 0Oec-
MIEYCHHUsI, B KOTOpbIE BHECEHBI CYIIECTBEHHbIE M3MEHEHHS WM OTCYTCTBYET (PYHKIIMOHAIBLHOCTD,
JOJKHBI OBITh 0003HAUYEHBI KaK TAKOBbIE, YTOOBI M30ekaTh myTaHuIpl ¢ ArgyllCMS.
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I'pacdhuueckue nmoab3oBareibCKue HHTEP(ENnChl

ArgylICMS HanpsiMylo He MojjiepXkuBaeT rpapuyeckuil Mojab30BaTeIbCKUI UHTEpdeiic, HO
HEKOTOphle mporpaMMucTsl paspadoranu aias Hero GUIL TlomynspHelil mpuMep Takoro MHTEp-
(etica, monaepKUBAOIINN KAUTMOPOBKY W MPO(WIMPOBAHKUE TUCIIIes] — TMpOrpaMmma-o00odKa
«DisplayCAL» ot ®noprana Xexa. 151 mpopuarpoBaHusi IPUHTEPOB MOKHO OOPATUTh BHUMAHUE
Ha «The Little ArgyllCMS GUI» ot Paccena Korrpesuia, a ajist kKamep Wi CKaHEpOB Ha ITporpaMmmy
«CoCa», nogzepxxuBaeMyio Yro Pogpurecom, n3HauaabHO CO3AaHHYI0 DHPIO JIOHTOM.

*** GUI (Graphical User Interface) — epagpuueckuii unmepdgpeiic nonvzoeamens, no360nsem
Ynpasasime nPoZpamMMOri U YCMpOLCMEOM € NOMOUSBIO BU3YANbHBIX INEMEHINO8.
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OCHOBHbIE HHCTPYMEHTHI 1 KOMAH/HAsI CTPOKA

JI7151 BceX MIHCTPYMEHTOB KOMaHAHOM cTpoku (1t obonouku DOS) Tpedyercs 3a1aTh COOTBET-
CTBYIOIIME MapaMETPBhI, 32 KOTOPBIMU CJIEIYIOT apryMeHThl Wi uMeHa (paityioB. MHorna umena daii-
JIOB IOJKHBI BKJIIOYATh OOBIYHBIE PACITMPEHHU I, THOT/IA IPOrPaMMbl aBTOMAaTHUECKU CO3IAI0T (haiisIbl
CO CBOMMH pacIIMpeHusIMH. YTOOBI MOTYyYUTh KPATKUI CIIUCOK BO3MOKHBIX apr'yMEHTOB, 3aITyCTUTE
Ty WM MHYIO IIPOrpaMMy ¢ aprymeHnToMm "-?", HarpumMep, targen -?, WM ¢ KaKUM-JIOO Ipyrum dpia-
rom, ecnu cuMBoil "?" obpadarbiBaeTcss 0cCOOBIM 00pa30M B Ballleid 000J0UKe, HAPUMED, BBEAUTE
"--" B zsh gng OS X.

B o6mem cinyvae yrnpapieHue Mpou3BOaUTCs yepe3 ¢uiard (OTIMY WIH NMapamMeTpsl), 32 KOTO-
pPbIMHU CIIENYIOT apryMeHThl. Bce aprymMeHTsl TOJKHBI ObITh pasfesnieHsl mpobenamu. Ecim HykHO
yKazarh CTPOKY C MpoOeIamMH, 3aKTI0UUTe CTPOKY B JBOMHbIC KaBbIuku. Prar cocront u3 aeduca,
MIPUCOEJHEHHOTO K OHOM OyKBe, KoTopas uaeHTudumpyet dmar (omuo). OObrYHO OyKBa 4yB-
cTBUTENbHA K peructpy. Ilapamerp — 310 piar, UMEOIIMIA CBSI3aHHBIA C HUM apryMeHT (Wiu
HECKOJIbKO apryMEHTOB). APTyMEHT MOXKET ObITh OT/IeNIeH OT (hyiara nmpoOeIoM MM MOKET pacrosnia-
raTbCsl HEMOCPEICTBEHHO Mocie piara.

®rnary (ormyn), Kak MpaBUiIO, MOTYT PACIIONaraThCs B JIIOOOM MOPsiAKE, HO TOJDKHBI TIpeIiiie-
CTBOBaTb apryMeHTaM. [[/1s1 HEKOTOPBIX CEUUAIBHBIX UHCTPYMEHTOB Bbl (DAKTUYECKM yKa3bIBaeTe
MOCJIeI0BATEILHOCTh (h/1aroB U (pansios, rae ¢iaru MPUMEHSIOTCS TOIBKO K crieayoiemy gairy.

Takum 0Opa3oM, MPUMEPHI BHI30BOB MOT'YT BBITJISETh TaK:

tool -v testin.xxx testout.yyy

tool -d3 -M testinl.yyy testout2.xxx

tool -f infile.zzz outfile

tool -f 45 basename

tool -d 3 -f67 infile.xy outfile.ab

JI1s1 IpUMeHeHUs1 WHCTPYMEHTOB HEOOXOAMMO OTCJIeKMBAaTh MECTOIOJNIOKEHUE Pa3TMYHbIX
(paityioB, ux umeHa. Hanpumep, a1 3T0ro MOKHO MOMECTUTh Kax/Iblid TPO(HIIb UICTOYHUKA U BCE
CBSI3aHHBIE C HUM (paidsibl (TECTOBBIE TAOJMIIBI, 3HAUSHH I, TIOJTyY€HHbIE C TIOMOIIBIO CIIEKTPOMETpa U
T.JI.) B OIIPEAEJICHHBII KaTajor AJis KaKA0ro THMa Mpoduiist uctouHuka. IIpodunm ycTpoicTB MOKHO
XPaHUTh B UEPAPXUM KaTaJIOTOB, YIOPSIOYEHHBIX 10 TUITy YCTPOKCTBA U T.[.

EcrecTBeHHO, BaM MOTpeOyeTcst YCTaHOBUTH CUCTEMHYIO iepeMennyio $SPATH, uto0s! 3amyc-
KaTh MHCTPYMEHTHI U3 JIIDOOTO KaTajiora, B KOTOPOM Bbl HAXOJHUTECH, & TAKXKE yKa3aTh HEOOXOAUMBIE
MYTH K KaTajoram Kak apryMeHThl 1Sl IPOrpaMM.

Nucrpymentst ArgyllCMS oOpabartsiBaioT pacmmpenus (aityioB AByMs criocodamu. B oqHoM
cllyyae Bbl YKa3blBaeTe pacuivpeHue (T.e. MojJHoe uMs ¢ailia), OITOMY PaCIIMPEHUE 3aBUCUT OT
Bac. B apyrom ciydae, Ta WM MHas IpPOrpaMMa CaMOCTOSITENIBHO JOOABIISIET paclIMpeHre K UMEHH
aitna. [Tosromy nms aitna HazpIBaeTCs «6A30BBIM MMEHEM>.

*#% Cucmemmnas nepemennasi SPATH — cneyuanvhast nepemennast OKpyxicenusl, Komopas
yxasvieaem onepauuonnol cucmeme (Windows, Linux uau macOS), 8 Kakux OUpeKmopusx HYyMIcHo
UCKAmMb UCNOAHAEMble (Patinbl (Mpozpammbl U CKpUnmul), K020a bl 6600UMe UX HA3BAHUE 8 KOMAHO-
HOIi cmpoke 8 mepMuHane.
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OcCHOBHbIE HHCTPYMEHTHI (110 KATETrOPUsIM)

KannOpoBka ycTpoiicTBa TPOBOAUTCS € MOMOIIIBIO cIeAyroumx mporpamm: dispcal mpemHa3Ha-
YyeHa /Il HACTPOWKHM, KaJTMOPOBKHM M MPO(UIMPOBAHUS AUCIUISS; Mporpamma printcal, co3nanue
(aiina kanmuOpoBkM TipuHTepa .cal u3 ¢aiiyia TaHHbIX .ti3.

Crepyroipie mporpaMmmsbl CO3JaI0T TECTOBbIE MUIIIEHU [Tl IPO(HITMPOBAHKS WM KaTMOPOBKH
reyary: targen cosjgaer (ailyl ¢ LeJeBbIMU 3HAUYEHUsAMU U1 npoduirpoBanus B ¢gopmare .til;
filmtarg coznaer TIFF-aiinsl, printtarg cozgaet gaitnsl PS, EPS nnu TIFF, conepxatnue 3Hauenus
TECTOBBIX MaTuei.

[Nonyyenue pe3ynbTaToOB TECTUPOBAHUS 111 TPO(PHITMPOBAHKS WM KAJTMOPOBKH (B TOM YHCIIE
IJIs1 TIPUHTEPOB) 00ECMeUNBAIOT Cleyloye mporpammbl: chartread cuMThHIBaET TECTOBOW TAOIHUIIBI
C TIOMOIIBIO MPHOOpa U cozaaeT paitn gaHHbIX .ti3; dispread TecTupyer (M CUMTBHIBAET) KOJIOPUMET-
puueckue 3HaueHus auciuiest; filmread cunThiBaeT KOIOpUMETpUUYECKUE 3HAYEHUS C TOMOILBIO CKa-
Hepa.

[Mporpamma illumread mpumMeHsieT mpudOp 7151 KI3MEPEHU S CIIEKTpa HICTOYHUKA CBETa U OLIEHKH
conepxkanus Y ®-uznyuenus; nporpamma fakeread umutupyer nokazanus ycTporcTBa ¢ HOIKJIIOYEH-
HbM nipoduis ICC nnu MPP. IIporpamma synthread umutupyer nokaszaHusi ycTpoiCTBa C UCTIONb-
30BaHMEM CHHTETUIEeCKOM Mojien ycTpoucTBa. [Tporpamma cb2ti3 nmpeoOpa3yer TecToBYIO TabIuILy
opmata CMY/RGB nns mopneit ¢ qansronnsmom B popmat ArgyllICMS .ti3 CGATS. Ilporpamma
kodak?2ti3 mpeoOpasyet tabnuisl popmata CMYK miis Kodak Colorflow B popmar ArgylICMS .ti3
CGATS; txt2ti3 mpeoOpasyer tadmunpl Gretag/Logo/X-Rite/Barbieri wm npyroro ¢opmara RGB
mwm CMYK B dopmar ArgylICMS .ti3 CGATS. IIporpamma cxf2ti3 mpeoOpa3yeT ITaJOHHbIEC U
TectoBble TaOMIbL (hopmara X-Rite CxF3 B hopmar .cie mm ArgyllICMS .ti3 CGATS; Is2ti3 mpe-
oopasyet LightSpace RGB .bcs B hopmat ArgyllICMS .ti3 CGATS. Ilporpamma fakeCMY co3maer
puxTuBHBIN (aiin gaHHbIX ArgyllICMS .ti3 CMY Ha ocHoBe npodwminss CMYK (kak ocHOBy ajs
co3zanus ycpenHeHHoro nseroneieHuss CMY-CMYK).

Coszmanue mpoduiel yCTPOMCTB 00eCHeurBalT CJeAyIoNFe WHCTPYMEHTBI: IporpaMma
colprof coznaer ICC-npocpuns RGB, CMY wiu CMYK u3 tectoBbix AaHHbIX .ti3; mppprof coznaer
npoduits Moaeu npuHTepa (MPP) 13 TecToBBIX AaHHBIX .ti3; revfiXx BoccTaHABIMBAET JaHHBIE Ta0-
sl B2A nipoduneit yerpoiicT, nHBepTUpYs Tadmmity A2B.

[IpeoOpazoBaHye IIBETOB WK KaTUOPOBKY MEYaTH OCYIIECTBIISIOT CIIEAYIONINE UHCTPYMEHTHI:
nporpamma cctiff mpeo6pazyer daitn TIFF nnmm JPEG, ucnions3ys nocnenosarebHoCTb (paiinos ICC-
YCTPOICTBA, CChIJIOK Ha YCTPOKMCTBO, aOCTPaKTHHIX Mpoduiiell 1 KaauOpoBOUHbBIX (haitios; applycal
npumMeHsieT KamOpoBouHblie Kpusble K ICC-nipodwmio. [Tporpamma icclu BHIMOMHSIET MOUCK OTAEIb-
HBIX 3HaUCHMH 11BeTa B oot Tadmuie ICC-nipodureit; Xicclu BHIMOMHSAET OUCK OTAETBHBIX 3HAUE-
HUM [1BeTa B MPsSMOM Wi uHBepTUpoBaHHOM Buje B ICC-nipodune, CAL wmm Tabnuie vegt, otoo-
pakaer ux coiepkumMoe; mpplu BBINOMHSAET MOUCK OTIENBHBIX 3HaueHu# 1Bera B MPP-npodue.
Takxe cozmaer daiibl/mpencrasieHnss MPP-niBeroBoro oxpara. IIporpamma greytiff nmpeodpa3syer
¢paiin TIFF B MoHoxpomHbIi, rcnionb3ys ICC-nnpoduiis ycTpoiicTBa.

WHcTpyMeHTHI U1 IBETOKOPPEKIMK: Mporpamma refine cozgaer aOCTpakTHBINA Mpoduib Ha
OCHOBE JIBYX MOKa3aHUW AUArpaMMbl, YTO MOJIE3HO J1JIs1 yTOUHEHUS TTpoduiel TPOBEPKHU.

Coznanuie IIBETOBBIX MPEICTABJIEHUI: MporpaMma iccgamut co3aaeT aiti ramyTa wim VRML-
paitn ramyra npopuis ICC; tiffgamut cozpaer daiin ramyra wim VRML-daiin niseToBoro oxsara
nzoopaxkenus TIFF wm JPEG; viewgam mpeoOpa3yer OquH MM HECKOJIBKO raMyToB B 3D-chaiin
pusyam3auny VRML. Berunciser nepeceuenue.
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III/IaFHOCTI/I‘IECKI/Ie N TECTOBLIC NHCTPYMCHTDI

Crenyrompie mporpaMMbl 00€CIeYUBAIOT JUATHOCTUKY:

~ nporpamma iccdump BoeBoguT conepxumoe npocduiist ICC B TekctoBoM popmare;

~ profcheck nposepsier mpodus ICC Ha cOOTBETCTBHE JAHHBIM TECTOBOM TaOMUIIbI .ti3, co3ma-
eTcsl yCeUeHHBIN paiin .ti3;

~ invprofcheck mposepsier npsimoe coorBercTBue ICC 00paTHOMY TIOHCKY;

~ splitsti3 pasnenser daitn CGATS (Hanpumep, .ti3) Ha ABE YaCTU CITyYalHBIM 00pa3oM ISt
MIPOBEPKU NMPO(PHIMPOBAHHUS;

~ timage cozznaet TectoBble n300pakenus TIFF;

~ mppcheck nmposepsier npoduas MPP Ha coOTBETCTBHE JaHHBIM TECTOBOM TaOJIUIIBI .ti3;

~ spotread ucronb3yeT NpruOOp ISk TOYEYHOTO CUMTHIBAHKS 3HAUEHHMS 1IBETA;

~ colverify mpoBepsiet coorBercTBUe CIE B nBYX (haitiax CGATS/. i3 (Takxke oToOpakaeT pas-
muus B popmate VRML);

~ synthcal cozgaer cunTeTHUecKuil (haiiyl KaTMOpPOBKM BBOJA, WK BhiBofa (.cal) u T.1.
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Hpyrue nacrpymenTsl ArgyllCMS

Crenyromyie mporpaMMbl padOTaIOT KaK yTHJIUTH MIIM BCIOMOTATEIbHBIE TPOTPAMMBbI:

~ extracticc usBnekaet BcrpoeHHblt [CC-ipodwb u3 daiina TIFF umm JPEG;

~ extractttag u3ByiekaeT TeKCcToBbii Ter (Hanpumep, nanHbie CGATS .ti3 uiu CAL) u3 npo-
unsa ICC;

~ iccvegt U3BJICKAET WM BCTABJISAET KATMOPOBOUHBIN Ter vegt u3/B mpodpuis ICC;

~ dispwin ycTaHaBIMBaeT WK ynauseT Npoduib AUCIUIES, HACTPAarBaeT KAJTUOPOBKY JUCILICs
u3 npouiisa nim paiina .cal, mpoBepseT JOCTyH K JAUCILIEIO;

~ specplot co3maet criektp (.sp, .cmf, .ccss) u paccuutbiBaer CCT u VCT;

~ spec2cie npeoOpa3yer CrieKTpaibHble TIOKa3aHus B popmate .ti3 mum .sp B nokazanus CIE
XYZ n D50 L*a*b*. [IpeoOpasyer B/u3 crangapt(a) XRGA.

C nomoIpio CeKTpoOMeTpa MOXKHO CaMOCTOSITEJIBHO CO3JATh MAaTpULly KOPPEKLMH KOJIOpU-
Metpa (CCMX) nnm Habop KanuOpOBOYHBIX clieKTpoB Konopumerpa (CCSS) a1t KOHKpPETHOTO Auc-
Ties.

*** LightSpace CMS — nonyasipras npoepamma onst cozoarusi 3D LUT (Look-Up Table) mao-
AUY, U KAAMOPOBKU OUCN.Nee8 NOO CMAaHOapmul yeemosvlx npocmparcme RGB (makue kax sSRGB, DCI-
P3). Ona obecneuusaem smanoHHyr0 mo4HOCHb nepeoavu yeema.
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KpaTtkoe BBe/leHHE€e B yIpaBJeHI€e IBETOM

VrpaBieHue 1BETOM — CIoco0 pelieHnsi MHOTUX MPo0JieM, BOHUKAIOIIMX BO BpeMsi paOOThI
YCTPOICTB 3aXBara W BbIBOjA 1IBeTa. Takue ycTpoucTBa — 3TO (POTOKAMEPBI, CKaHEPhI, TUCILIEH,
MPUHTEPHI U T.J. Y HUX Pa3Hble IBETOBbIE BOBMOKHOCTH U pa3Hble CIIOCOObI PaOOTHI C IIBETOM.

OpHaKo B COBPEMEHHOM MMpE KakJ/I0€ YCTPOICTBO, KaK MPaBUJIO, SIBJISETCS JIMILb YacThio
LIETIOYKH YCTPOMCTB U MPUJIOKEHHUI, 00pabaThIBAIOIIMX 1IBET, IO3TOMY BaXHO, YTOOBI CYITIECTBOBAJIH
CTaHJAPTHI M CPEACTBA i1 OOMeHa MH(MOpMAalIeld MeX1y STUMHU YCTPOUCTBAMH O TOM, UTO MOApa-
3yMeBaeTCsl M0 LIBETOM.

VYcnenHoe yrpapiieHHe [IBETOM TMO3BOJISIET PAa3IMYHbIM YCTPOWCTBAM 3aXBaThIBaTh, OOMEHU-
BaTbCS M BOCIIPOM3BOUTS 1IBETA COTIACOBAHHO, YTOOBI MUHUMU3UPOBATDH BIUSHHE JIIOOBIX TEXHIYE-
CKMX OIpaHMYEHMI Ha KaK10€ YCTPOWCTBA.

[Ipu 3TOM yumThIBaIOTCS (PyHIAMEHTAJIBHBIE XapPAKTEPUCTUKU 3PEHMS, OKA3bIBAIOILIUE BIIUSI-
HUE Ha B3aUMOJICHICTBUE YeJIOBEUECKOrO 3pEHUS M YCTPOWCTB (HAIIpUMep, aJanTalus I1a3a K Oeson
TOUKE).

VipaBieHre IBETOM TaKKe IMO3BOJISIET BIMUSTH HA BBIOOP KOMIIPOMUCCHBIX PEIIeHHH TSI TIpe-
OZI0JIEHUS OTPAHUYEHUI YCTPOICTB.

KioueBbIM METOIOM peanu3aly CUCTEM YIIpaBJIeHU s LIBETOM SIBJISIETCS COIIOCTABJIEHUE BUAM-
MOTO IIBETa C YMCJOBBIMU 3HAUEHWUSMM IPEJCTABIECHUS 1[BETA, KOTOpbIE CO3JAI0TCS B IpOLIECCe
padoThl MpUHTEPA WK (DOTOKAMEPHI.

UYenoBeueckuil I1a3 UMEET 3 TUMA PELENTOPOB, OTBEYAIOLIMX 3a LIBETOBOE 3pEHME: IJTMHHO-
BOJIHOBBIE, CPEJHEBOJTHOBBIE Y KOPOTKOBOJIHOBBIE.

[TockomnbKy cyiecTByeT 3 pelentopa, BOCIpUATHE LIBETA YEJJOBEKOM CUUTAETCS TPEXMEPHBIM
SIBJICHUEM, U T0STOMY ISl Tiepeiadyd MHGOPMAIMY O I[BeTe HEOOXOIMMO KaKk MUHUMYM 3 UH(Op-
MAIMOHHBIX KaHaJa.

Jlio6oe ycTpoicTBO, CIOCOOHOE BOCIPUHUMATH MJIM BOCITPOM3BOIUTD 1IBET, JOJKHO UMETh 3
KaHasa win 6ospiie. Jliodoe YiciIoBoe MpeCTaBlieHre TIOJTHOTO JUana30Ha IBETOB TaKKe JTOMIKHO
MMETh KaK MUHUMYM 3 KOMIOHEHTa M MOXET OBbITh MHTEPIPETUPOBAHO KaK TOYKA B TPEXMEPHOM
npocrpaHcTBe. [loqoO6HOe uncioBoe npeacTapieHne Ha3bIBaeTCs IIBETOBBIM MTPOCTPAHCTBOM.

Kak npaBuiio, ycTpoiicTBa 3axBara M BHIBOJIA 1IBETA MPEJOCTABIISIOT CBOM COOCTBEHHBIE IIBETO-
BbI€ ITPOCTPAHCTBA [/ allllapaTHBIX UHTEP(ENCOB.

CoOcTBEeHHOE LIBETOBOE IIPOCTPAHCTBO OOBIYHO CBSI3aHO C KOHKPETHOM TEXHOJIOTHEN, KOTOPYIO
YCTPOICTBA MCHOJB3YIOT JIsl 3aXBaTa WM BOCIIpOM3BeeHus 1BeTa. [IpuOopsl, u3IyJaomye cBeT,
YacTO M3JTyYaloT JIJIMHBI BOJIH KPacHOro, 3ejieHoro u cuHero (RGB) nuana3oHoB, MOCKOIbKY UMEHHO
9TU 1BeTa 0COOEHHO 3(P(PEKTUBHO CTUMYJIMPYIOT PEIIENTOPHI YETOBEYECKOro IJIa3a: JIIsl YCTPOUCTB
3axBara R, G 1 B npumepHO COOTBETCTBYIOT CHIEKTPAIbHOM YyBCTBUTEIBHOCTH PELIENITOPOB HAILIETO
rasa.

VerpoiicTBa, padoratorue Ha OenioMm hoHe, TpeOyIoIue BHEIITHEIO OCBEIIeHUS U (DUIbTPY-
fonye (WM BRIYUTAIOIINE) [IBETA, KaK MPABIJIO, TPUMEHSIOT (PMIIBTPHI (MM KPacUTENN) TOIyOoro
(Cyan), nypriypHoro u sxenroro 1usetoB (CMY), npu 310 4acTo AOMNOJIHSEMBbIE YEPHBIM KaHAJIOM
(momen» CMYK).

Tomy6oi puIbTp OTGUIBTPOBHIBAET KPACHBIE AJTMHBI BOJIH, Iy PITy PHBIN — 3€JIeHbIE, a JKEJITHIH
— CHHUE, TI03BOJISASl HE3aBUCUMO KOHTPOJIMPOBATh KOJIMYECTBO OTPAKaeMOIo WM MPOITYyCKAEMOro
RGB-u3nyyenus.

INockombKy HEBO3MOKHO CO3/1aTh (PHIIBTPBI, KOTOPBIE HeaibHoO OnokupyoT C, M wm Y 11Beta
0e3 nepeKpuITHs Apyr ¢ apyrom, puibTpsl C+M+Y MPOMyCKaoT YacTh CBETA OT IIHMPOKOIIOIOCHBIX
WCTOYHMKOB, YTO ITPUBOIUT K HECOBEPILIEHHOMY YEPHOMY LIBETY.
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JloTIOTHUTEIBHBINA YEePHBIN (DPUIIBTP (KPACUTEINb) MO3BOJISET YIYUIIUTh YEPHBII LIBET, HO TAKOW
M30BITOYHBIN KaHAJT 3HAYMTENIbHO YCIIOKHSET BHIOOp 3HAUEHWI KpacHuTesNen [UIsi CO3JaHusl JII0O0ro
KOHKPETHOIO 1LIBETA.

MHor#ue 1BETHbIE YCTPONCTBA UMEIOT JIEKTPOHHbBIE MEXaHU3MBI [IJIs1 U3MEHEHHUsI criocoda pea-
TMpPOBaHUS Ha 1IBET WM €r0 BOCIIPOM3BEICHUE, U TaKue (PyHKLIMM Ha3bIBAIOTCS HACTPOMKAMM WU
KaJTMOPOBKOM.

IT1H (PYHKIMHA MOTYT OBITh OYEHb MOJIE3HBI TSI aJaNTallii YCTPOMCTBA K KOHKPETHOM CUTYa-
UM, 17151 COTJIACOBAHMSI PA3IMYHBIX YCTPOMCTB MEXKIY COOOM, [UIsl MOAAEPKaHUS TIOCTOSIHHOTO CTa-
OWJILHOTO TIOBEJEHUS TIPH U3MEHEHNH KOMITOHEHTOB MJTM OKPYKAIOIIEH CPe/Ibl.

WHorna B ycTpoicTBE MOTYT MPOMCXOAUTH BHYTPEHHUE MPeoOpa3oBaHusi, YTOObl OTOOpaKATh
B anmapaTtHOM HMHTepdeiice TUIM IBETOBOTO MPOCTpaHCTBA. HekoTopsie cloXkHble MPUOOPH UMEIOT
BCTPOEHHBIE CPE/ICTBA IMYJISALMHU TIOBEACHUS JIPYTHX IPUOOPOB.

Jl1s1 Toro 4toObl IepeaaTh TO, Kak Mbl BUAUM LIBET, HEOOXOOMM OO «SI3bIK», M Hay4YHasI
OCHOBA JIJTsI TAKOT'O s13bIKa ObLTa 3aJ10’keHa Mesk qyHapoaHoi komuccrei o ocserienuio (CIE) B 1931
rofy, Korga OblJIo cO3/1aHO U orrcaHo 1BeToBoe npocrpanctBo CIE 1931 XYZ.

LIBeToBOE MPOCTPAHCTBO MO3BOJISIET MPEICKA3bIBATh, KAKOW CHIEKTP CBeTa OyJeT COOTBETCTBO-
BaTh BOCIIPUHMUMAEMOMY IIBETY [UIsl cCTaHAapTHOro Habmonatensi. CTaHaapTHINA HAOMIOATeNIh — 3TO
OIMCaHKE TUITUYHON PEeaKIMK YeJI0BEYECKOro Iia3a B JaHHBIX YCJIOBHIX HaOmoneHus. Takoe 1Be-
TOBOE MPOCTPAHCTBO HA3bIBAETCSl HE3aBUCUMBIM OT YCTPOMCTBA, ITOCKOJIbKY OHO HE CBSI3aHO C KOH-
KPETHOI TEXHOJIOTHEW YCTPOMCTB 3aXBara UM BOCIPOU3BEICHUS.

Takske CylIecTBYIOT CBSI3aHHbBIE IIBETOBbIE TIPOCTPAHCTBA, SBJISIONINECS MPSMBIMU IPpeodpas3o-
BaHUSIMU NpocTpaHcTBa XYZ, Takue Kak npocTpaHcTBo L*a*b* — ogHOpoaHOE ¢ TOUKM 3peHus
BOCIIPUSAITHS LIBETOBOE MPOCTPAHCTBO, HE 3aBUCSILEE OT KOHKPETHOI'O YCTPOMCTBA.

Kak roBopusioch BblllIe, KJII0Y K YIIPaBJIEHUIO IBETOM 3aKJII0YAETCSl B BO3MOKHOCTY CBSI3bIBATD
Pa3IMyHbIEe [[BETOBBIE MPOCTPAHCTBA TAKUM 0Opa30M, UYTOOBI MX MOKHO OBUIO CPaBHUBATb JAPYT C
APYroM, a Takke mpeoOpa3oBaTh OHO B JIPyToe.

Hawubonee mpakTHYHBIA MOAXOI K STOMY — CBS3aTh BCE I[BETOBBIE MPOCTPAHCTBA C OJHUM
oOIIMM 1IBETOBBIM IpocTpaHcTBOM. LIBeToBoe mpoctpancTBo CIE XYZ MOXHO cuMTaTh JIOTMYHBIM
BBIOOPOM 17151 IAaHHOM 3a/1a4u.

Onucanue B3aMMOCBSI3U MEK/1y COOCTBEHHBIM IIBETOBBIM IPOCTPAHCTBOM YCTPOICTBA U I1BE-
TOBBIM ITPOCTPAHCTBOM Ha OCHOBE X YZ OOBIYHO HA3bIBAETCS IIBETOBBIM MPO(HIIEM.

B npaktudeckoM miaHe mpu padoTe ¢ KOMITbIOTEpaMH Ba)KHO UMETh OOIIMIA M IOHSATHBIN CIIO-
co0 mepeJaun Takux MpouIeit Mex Iy MporpaMMHBIM 0OeCTiedYeHHEM.

®opmar npoduneit ICC, crangapru3upoBaHHblii Mexk1yHapOIHBIM LIBETOBBIM KOHCOPLIUY-
MOM, CETOJIHsI CUMTAETCS IIMPOKO MOAJEPKUBAEMBIM (POPMATOM LIBETOBBIX MPOUIIEH.

®opmar npocpunerr ICC HazpiBaeT cBoe oOInee IBETOBOE MPOCTPAHCTBO MPOCTPAHCTBOM
coequnenus npoguieit (PCS), ono tecHo cBsizano ¢ mpoctpanctBoM CIE XYZ. [Tpodumu ICC noa-
AEpKUBAIOT TErH, IOTOMY TaKKe MPO(IN OUYeHb TMOKME M MOTYT COIepKaTh TAaKXkKe MHOXECTBO
JPYToi, MHOT/Ia HeoOsI3aTe IbHOM, MH(OPMAITUH.

Cy1iectByeT HECKOIBKO OCHOBHBIX TUIOB npoduieit ICC: npoduim ycTpoicTB (a) U UMEHO-
BaHHbIe (0) MpodMIN U1 TOYKH MPUBS3KH 11BeTa, Takxke rnpoduu Device Link (B) 1 abcTpakTHbie
(T) U1 CBA3M WJIM ITyTEW MEXIAYy ONOPHBIMU TOUKAMHU.

[Tpodunm ycTpoiicTB (a) B OCHOBHOM OOECTIEUMBAIOT MPE0OPa30BaHUE MEK/LY IIPOCTPAHCTBOM
ycrporictBa U PCS. OHM Takxke oOecrieunBaioT npeodpa3oBaHre B 0OpaTHOM HarpapiieHud, u3 PCS
B [IPOCTPAHCTBO yCTpoMCTBAa. OHM JAIOT «IIBETOBOM SKOPb», C IOMOLIbIO KOTOPOTO Mbl MOKEM OpH-
EHTHUPOBAThCS B LIBETOBOM IIPOCTPAHCTBE YCTPOMCTBA.

[Mpoduns Device Link (B) oGecrieunBaeT mpeoOpa3oBaHKe U3 OHOTO MPOCTPAHCTBA YCTPOM-
ctBa B apyroe. OOBIYHO 3TO pe3y/IbTaT CBSI3bIBAHMSA JBYX MPO(UIIeH YCTPOUCTBA, T.e. YCTpoucTBO1 -
> PCS -> YcrpoiicTB02. DT0 IPUBOIUT K MPSAMOMY IpeoOpa3oBaHUI0 YCTpoicTBO 1 -> YeTpoiicTBo2.
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AOGcTpakTHBIA PO (T) COAEPKUT NMpeodpa3oBaHue, orpeaeneHHoe B npocrpanctse PCS.
OOBIYHO 3TO HEKOTOpAsi KOPPEKTUPOBKA IIBETA HE3ABUCHMBIM OT YCTPOICTBA CIIOCOOOM.

NmenoBanHbIi poduitb (6) aHaIOrn4eH MpouiIio YCTPOUCTBA, HO COAEPKUT CIIMCOK UMEHO-
BaHHBIX 1IBETOB U 9KBHBaJIeHTHbIE 3HaueHUs1 PCS 1, BO3MOXHO, YCTPONCTB.

Korna rosopst o «npodpunsax ICC», umerot B By npoduin yerpoicts. [Ipoduiin ocHoBaHbI
Ha Habope MaTeMaTUYeCKUX MOJIENIeH, ONpe/IeIISIONINX MpeoOpa3oBaHue U3 OJHOTO IIBETOBOTO MPO-
CTpaHCTBa B jpyroe. Mojenu UMeloT oOIIyI0 CTPYKTYpY, B TO BpeMs KaK KOHKPETHBIA MpOoduib
orpezensieT 00nacTh MPUMEHEHHUs] MOJIENH, a TaKKe ee MapaMeTphl, IPUBOASIINE K KOHKPETHOMY
peoOpa30BaHUIO.

[Mpodunm 0ObraHO HEOOXOMUMBI JI7Is1 MofyJIel yrpasieHus BetoM (CMM): 310 0coObIit BU]T
MIPOrpaMMHOrO odecrieueHrst (BO3MOKHO, allapaTHO PeaM30BaHHBIN), CIIOCOOHBIA CUUTHIBATH U
unTepnperupoBarh ICC-1poduiib 1 BBIOMHSATH COLlEpKaIleecs: B HeM MpeoOpa3oBaHue.

***% CMM (Color Management Module) — npoepammnolii mexanuzm (uau «y8emoeoui 08u-
JHCOK» ), KOMOPbILL nepecuumvléaem yeema npu nepexooe ¢ 00Ho20 ycmpoiicmea Ha opyeoe. OH A645-
emcsi 21a6HbIM 10poMm cucmemul ynpasrenust yeemom (CMS).

Yacro ¢pynkuus CMM 3akimodaeTcs B TOM, 4TOObI B35Th Ba PO YCTPOWCTB, OJWH U3
KOTOPBIX AT HAYAIbHYIO TOUKY, a APYrod KOHEUHYI0, U CO3JaTh NMPeoOpa3oBaHue MKy HUMH,
MIPUMEHSIS €T0 K 3HAYEHHM MUKCesIel n300pakeH sl

B ICC-nipohusix MOryT IPUMEHSIThCS IBE OCHOBHBIE MOJIEJIN: MOJIE/Ib MaTpullbl/Iennepa u
Mozeb Taouiel 1BeToB (cLUT).

Monenu MOTyT BKJIIOYaTh HECKOJIBKO CUCTEM OOpPaOOTKH, OHM NMPUMEHSIOTCS OJJHA 3a JIPYTroi
TSI OOITIero MpeoOpa3oBaHUs.

Mopenb MaTpuIIbl/Iieinepa COCTOUT U3 Habopa KPUBBIX MOMCKA IS KaX/IOrO KaHasla U Mat-
putisl 3x3. KpriBble MOTyT OBITH OIpeeieHbl Kak OJHO CTETIEHHOe 3HAUeHHe WM KaK OfIHOMepHast
TaOMNMIIA TIOUCKA, KOAUPYIOIAs AUCKPETHO MpeAcTaBieHHyio kpuByio (LUT). MarpuyHsslil mar cro-
coOeH MpeoOpa3oBbIBATH TOJIBKO MEXY TPEXMEPHBIMH LIBETOBHIMU IPOCTPAHCTBAMH.

Monens cLUT cocroutr u3 HeoOs3aTeabHON Marpuilbl 3x3, HaOOpa OJHOMEPHBIX TaOIuIl
TIOMCKa ISl KaXKJJOro KaHaa, a Takxke n-MepHou Tabmiiel oucka (cLUT).

Takast MozesTb MOXET MPeoOPa3OBbIBATH BXOIHbBIE TaHHBIEC JTIOOOW Pa3MEPHOCTH B BBIXOJIHBIC
JaHHbIE JIIOOON pa3MEpPHOCTH.

Bce Tabnuiipl morcka UHTEPIONIMPOBAHBI, TOITOMY, XOTSI OHH OIPEAESIIOTCS HAOOpOM Toueu-
HBIX 3HAUEHUH, TIPOMEXKYTOUHbIE 3HAYEHHS 3arlONHSIOTCS C MOMOINBI0 MHTEPHOMSIUN (OOBIYHO
JIMHEWHOM ).

Jl1s1 omHOMepHOW TaOIUIBI TOMCKA KOMMYECTBO TOYEK, HEOOXOIMMBIX ISl €€ OrpeesieHH s,
PaBHO €€ pa3pelIeHUIO.

Jst n-mepHO# Tabmuiel cLUT KommuecTBO ToueK, HEOOXOAMMBIX IS €€ OIpe/iesieH s, PABHO
€€ pa3pelIeHUI0, BO3BEIECHHOMY B CTENEHb KOJIMYECTBA BXOIHBIX KAHAJIOB.

W3-3a 3TOr0 KOMMUYECTBO 3aMKCel IIBETOBOTO MPOCTPAHCTBA OBICTPO YBEJIMUUBAETCS C POCTOM
pasmepa U paspelieHus1, U [Uisl OrpaHudeHust pasmepa ¢aiia npoguis (M COKpallleHUs] BpeMeHU
00paOOTKM) UCTIONB3YIOTCSI TUITMYHBIE TAOIUIIBI C OTPAHMYEHHBIM pa3pelIeHUEM.

Ta6murpl cLUT mo3BOJSAIOT OCYHIECTBIISITD JIETabHBIN, HE3aBUCUMBIN KOHTPOJIb HaJ MPeod-
pa3oBaHMEM BO BCEM I[BETOBOM IPOCTPAHCTBE, HO MOTYT OBITh HE TAKUMH ILIABHBIMU (BU3YaJbHO),
KaK MaTpULbl.

Xots ngetroBoe mnpoctpanctBo CIE XYZ siBnsieTcst xopolieid OCHOBOHM ISl COMOCTaBJICHUSI
M3MEPSIEMOTO ¥ BUJMMOIO LIBETOB, OHO UMEET CBOM OI'PaHUYEHUS.

OcHOBHOE OrpaHMYEHUE 3aKJII0YAETCsl B TOM, UYTO BU3yaJlbHOE COOTBETCTBUE [IBYX LIBETOB C
OJMHAKOBBIMM 3HaUCHUAMU XY Z MpeAnonaracT UJACHTUYHbIE YCIOBUS IIPOCMOTPA.
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Haim rmasa yaquBuTeNIbHO a1laliTUBHBI, aBTOMATUYECKU MTOJCTPAUBAIOTCS K Pa3IMUHBIM YCIIO-
BUSIM OCBEIIEHMS, YTO MO3BOJISIET HAM M3BJI€Yb MAKCUMAaJIbHOE KOJIMYECTBO MOJIE3HOM BU3YaJbHOW
MH(pOPMAIIMY U3 BHELLTHETO MUPA.

Cy1ecTByeT MHOKECTBO MPAKTUUECKUX CUTYaLMi, B KOTOPBIX YCJIOBHS MPOCMOTpPA HE WAEH-
THUYHBI — HallpuMep, IpH CpaBHEHUU (poTorpauyeckuil N300pakeHUH C peabHbIM Mel3akeM, W
MIPY MIPOCMOTPE N300paXKeHUI PsAOM APYT C APYTOM P pa3HOM OCBEIICHHOCTH.

OpHUM U3 BaXHBIX U3MEHSIOMUXCS (PAKTOPOB CUMTAETCS aJaNTallusl YeJIOBEUECKOro Ia3a K
TOYKe OeJIOro TOro, Ha YTO Mbl CMOTPHM.

*** Touxa oenoeo (White Point) — smanonHbilll cmanoapm ugema, KOmopbulii onpedensien,
KaK UMEHHO O0NJICEH 8bl2A510enb YUCHO Oenblil ygem. Imo nonsmue ucnonvsyemcs 6 gpomoepagbuu,
8uodeo, noauepaguu u npu Hacmpotixe oucnaees. Hanpumep, mouxa 6enozo D50 umumupyem ycpeo-
HeHHbLIL OHeBHOIL ceem (c8em noaYyoeHHo20 ConHua) ¢ yeemosoli memnepamypoti okono 5000 Keaveu-
HOB.

AJanTtanuio MOXKHO Y4eCTb B TPOCTpaHCTBe X YZ, IPUMEH A XPOMATUUYECKYIO aJalTALUIo (OHA
MMUTHUPYET aIalTAlMIo 1J1a32).

dopmar npouisa ICC PCS no ymomuanuio agantupyet 3Ha4eHus X YZ K 00111eit Touke 6esoro
(D50), 4TOOBI yIIPOCTUTD COMOCTABJICHHE IIBETOB MEX/y YCTPOMCTBAMHU C pa3HBIMU TOYKaMHK OEJIOTO.

Hpyrue 3(pdekTs ycaoBHiA MPOCMOTpa (YPOBEHDb SIPKOCTH M300pakeHHsl, SPKOCTh OKPYXKalo-
IIEro0 MPOCTPAHCTBA, OJIMKK/3aCBETKA) MOKHO CMOJEIMPOBaTh, Haripumep, ucnons3ysi CIECAMO2
1J1 U3MeHeHus1 3HaueHul XYZ.

Ee onHO orpannyenue cBsizaHo co cnekTpaibHbiMK npeanonoxenusmu. CIE XYZ npume-
HsIET MOJIe/Ib CTAaHAAPTHOTO HaOJofaTesNist Uil IpeoOpa3oBaHusl CIIEKTPAIbHBIX 3HAYEHU CBETa B
3HaueHus1 X YZ, HO Ha MPAKTUKE Yy KaXI0ro HaOI0/1aTeNIsi MOXKET ObITh HECKOJIBKO pa3Hasi YyBCTBU-
TEJIbHOCTH K IIBETY M3-3a OMOJIOTMUECKHX pa3Inuvil, BKIII0Yast cTapeHue yenoBeka. (Takxke y sozeit
C HapyIIEHUsIMU IIBETOBOTO 3peHHsI 0co0asi, MHasl CIIEKTpaIbHAsl 1yBCTBUTEIBHOCTb. )

Kpowme Toro, B Halmx r1a3zax ecTb YeTBEPTHI PELIENTOP, OTBEYAIOIIMI 3a 3pEHUE IIPYU HU3KOM
YPOBHE OCBEIIEHHOCTHU: Ha NepU(PepuitHOM 3pEHNH WY IIPU OUY€Hb HU3KOM YPOBHE OCBEIIEHHOCTU
3TOT peLienTop BaXkeH ISl BOCHPUSATHUS LIBETA.

Ewme onun cniektpaibHblil 3(peKT 3aKioyaeTcs B MPaKTHUKE OTAENEHHS LIBETa OTPAKAIIINX
OTIEYaTKOB OT UCTOYHHUKA CBETA, UCIIOIb3YEMOTO ISl X IPOCMOTPA, ITyTEM XapaKTEepPUCTUKY 1BETa
OTIEYaTKa M0 ero OTpakaTeJIbHOW CIIOCOOHOCTH.

370 YO0OHO, MOCKOJIBKY OTIIEYaTOK, BEPOSITHO, OYJIET pacCMaTpUBaTLCS MPH Pa3HbIX YPOBHSIX
CBETa U B Pa3HBIX YCJOBHSIX MPOCMOTPA, HO €CITH LIBET CBOAUTCS K OTpakaTeJbHON CIOCOOHOCTU
XYZ, a¢pdexT neTanbHOro B3auMoIeCTBUS MEXIY CIIEKTPaMU UCTOUYHMKA CBETa U OTIeYaTKa IpH-
BE/IET K HETOYHOCTSIM.
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0630p nporpammuoro nakera ArgyllCMS

[TpakTruecku Bce COBpEMEHHbBIE CUCTEMBI [IBETOKOPPEKITNH CO3/IAI0T LIeJIeBbIe TAOMIIBI XapaK-
TEPUCTUK YCTPOMCTBA, pa3meliast AJisl MpOUIMPOBAHUS PETYIISIPHYIO MPSMOYTOJIBHYIO CETKY TECTO-
BBbIX TOYEK (MUILIECHEH, aTyeil) B IPOCTPAHCTBE YCTPOMCTBA.

*#% [leemoeoe npocmpancmeo ycmpoucmea — 02paHuMenHblll OUanason yeemos (U8emosoli
0X6ant), KOMOPbIli KOHKPEMHbILL MOHUMOP, NPUHMED, KAMEPA UM CKAHEP CNOCOOHbL 3aUKCUPO8aNtb
uau eocnpouseecmu. OHo onpedensien, KaK YCmpoucmeo uHmepnpemupyen 4eemoevle CUzHalbl, npe-
obpaszys ux é Konkpemuule ommenku. Kadscooe ycmpoiicmeo umeenm ceoti oxeam, Hanpumep, cuuma-
tomes pacnpocmparernvimu SRGB 0ns ducnaees uau o6onee wupoxuii oxeam Adobe RGB onsi nput-
mepoa.

ITporpamma targen u3 nakera ArgylICMS Toxe reHepupyeT LIBETOBbIE MaTuu, €CJIA BbI 3aIly-
crute ee ¢ omuet -m. Ho, BO3MOXHO, TaKO# MOAXOM JajieK OT ONTUMAIBHOTO C TEXHUYECKON TOUKU
3peHusl.

Perynsipnas cerka He TOMbKO He3((EKTUBHA /JIsl aHAIM3a MHOTOMEPHOTO IPOCTPAaHCTBA
YCTPOICTBA, HO TaKXe, €CJTM MAaTYl PABHOMEPHO PaCIONIOKEeHbI, He UeabHa JJIsI orpeesieH s 6a3o-
BOI1 XapaKTEPUCTUKH YCTPOUCTBA.

HexoTtopble kKoMMepueckre CUCTeMBbI LIBETOKOPPEKLIMY NTPEAJIaraloT CHauasa pOBECTH «IIPejl-
BapUTENIbHYIO JIMHEAPU3AIMIO» YCTPOMCTB, YTO CBOAUTCS K MCKAKEHHIO TOUEK PETrYJIsIPHOM CETKU B
MPOCTPAHCTBE YCTPOICTBA C MOMOIIBI0 OOPATHOM KPUBOW MOKMCKA TSI KAKJIOTO KaHaa.

ITonxon, xotopwiii npumensiercss ArgyllCMS, HemHOro omidyaercss OT ONMCaHHOrO. B
ArgylICMS noctynHbl Kak HE3aBUCUMBIN OT YCTPOWCTBA, TaK U 3aBUCUMBII NOAXOAbl. B He3aBucH-
MOM pEKMME TECTOBbIE TOUKHU PACTIpeesIsSIoTCs TaKuM 00pa3oM, YTOOB MUHUMHU3UPOBATh PAcCTO-
sIHUE OT JTI0OOW TOYKH B MPOCTPAHCTBE YCTPOUCTBA O ONMIIKAWINErO 3HAYEHHS] TECTOBOM TaOIHUIIBL.
Ecnu npumeHsieTcst MeTo1, 3aBUCSIIHIA OT YCTPOWCTBA, TO MATYX BHIOMPAIOTCS TAKKMM 00Pa30oM, YTOObI
MUHUMHU3UPOBATH OKUAAEMYIO OIIMOKY MEXIY Pe3yIbTHPYIOIIUM MpoduieM 1 6a30BbIM OTKIMKOM
YCTPOICTBA.

JI71s1 MHOTOMEPHBIX MTPOCTPAHCTB, KOrJa LeJib COCTOUT B CO3/IaHUW TMPHOIU3UTELHOTO MPO-
(uns ycrpoiictea, ArgyllCMS npumeHsieT reHepaTop «MHKPEMEHTAJIbHOM AaIbHEHN TOUKW». B aTOM
cllyvae, HaYMHAsl C MPeJbIIyIel TeCTOBOM TOUKM B Ka4eCTBE HAYAIbHOM, MPUMEHSIETCS] aTOPUTM
MUHUMM3AINAHN JIJIS1 HAXOKICHUS TOYKU, MAKCUMAJTLHO yIaJIeHHOW OT OJIVKAWIIel CyIIeCTBYIONCH B
MEePUENLIMOHHOM MPOCTPAHCTBE, OCTABAsICh IIPY 3TOM B IIBETOBOM OXBaTe Ha BCEX ITarax. ITO O3Ha-
YaeT, 4To B Hjeasie KaxJasi TOUKa «3arojHseT» JaKyHbl pacipe/ie/ieHusI.

*#% Munozomeproe yeenmogoe npocmpancmeo — 3mo Mamemamu4eckas Mooeab Ons MouHO20
Onpeoenenust U ONUCAHUSL UBEMA C NOMOUbIO HECKONbKUX UUCA08bIX KOOpOUHam (Oonee 08yx uau
mpex).

Hpyras npoGiema ¢ pa3MelieHHeM TECTOBBIX TOUEK B PETy/ISIPHBIX CETKaX 3aKJII0YaeTcs B TOM,
YTO MPOUCXOAUT TJIOXOE JAUCKPETU3UPOBAHUE OTKJIMKA YCTPOMCTBA, MOCKOIBKY CETKU OOBIYHO TPY-
Oble. DTO MOXKET ceaTh HEBO3ZMOXHBIM CO3/IaHMe MOAPOOHBIX KPUBbIX JIMHEAPU3AIMU YCTPOMCTBA
Ha OCHOBE TOJTyYeHHBIX JIJaHHBIX. B nzease, B 1000M 1IBETOBOM MTPOCTPAHCTBE, BXOJHOM HMJIM BHIXO[I-
HOM, IPU TPOCMOTPE T[T JIIOOBIM BO3MOKHBIM YIJIOM, HU OIHA U3 TECTOBBIX TOYEK HE JIOJKHA COB-
najate. ['eneparop neneBbix Touek ArgyllCMS, BO3MOXKHO, I0CTUTAET TOU LIEH.

[Tpu pabote c mpuHTEpamu, mporpamma printtarg cosmaet PostScript-caiin, conepxarmuii mad-
JIOHBI TIOATOTOBJIEHHBIX TaOmui (Harpumep, is Tabmur Xrite DTP51/DTP41/SpectroScan). D1o
MO3BOJISIET pa3MelaTh UX B JaJIbHEHIIIEM Ha Oymare pa3iMuHbIX pa3MepoB, C COOTBETCTBYIOIIMMHU
KOHTPACTHBIMU IIBETHBIMU PA3JETUTEIIIMU MEKIY KaKIbIM LIBETHBIM IIA0JOHOM.
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B ormume ot npyrux tadmui, Tadmuisl ArgyllICMS reHepupyioTest o Mepe HeOOXOAMMOCTH.
Takske pazaenuTes MOTyT ObITh IIBETHBIMU, YTO TApPaHTHPYET HEOOXOOMMBIA KO((PHUIIMEHT KOH-
TPACTHOCTH, JJa)Ke KOr/Ia TUIOTHOCTD JIBYX YYacCTKOB cocTaBiisieT pumepHo 50%.

Eie onHa 0co6eHHOCTh — ICEeBIOCTYYaitHOE PaCTIONokeHHe (pparMeHTOB (LIBETHBIX ILJIAIIIEK ).
3pech npecaeayoTcs: TpU 1eu. Bo-niepBbIX, 3TO MO3BOJSET YCPETHUTH JOObIE BapUallii B OTKJIMKE
YCTPOWCTBA B 3aBUCHMOCTH OT pacrioiokeHus pparmMeHTa Ha Oymare. Bo-BTOpBIX, ClTyJaiiHOe pacrio-
JIO’KEHHE IUIaIIeK 00ecTieunBaeT MPorpaMme CYUTHIBAHUS XOPOIIUIA MEXaHW3M IS IeTeKTUPOBAHU S
OIIMOOK TONIb30BaTeNsl. Tak, MOKHO YraJiblBaTh OKUIaeMble 3HAYEHH I, CPABHUBATh UX C MOKA3aHU-
sIMU ¥ BBIIABaTh MPeIyNpPeKACHN, €CITM KaXKeTCsl, YTO MPOU30IILIA OIIHOKA.

Hakoner, ciydaiiHoe pacrionoxkeHne IBETHBIX IUIAIIeK ONTUMHU3UPYET KOHTPACT MeX Ty (par-
MEHTaMH Ha M0JI0Ce, YTOObI MOBBICUTH HA/IE)KHOCTD €€ CUMTHIBaHMUS1. MOJKHO J1ake co3/1aBaTh HEOOIb-
IIMe JruarpaMMsbl 0e3 KaKux-JIMO0 MPOMEeKyTKOB MEX/1y TECTOBBIMU (pparMEeHTaMH.

*** Hexomopble (cKanupyrouue) cCnekmpoghomomempul, CHOCOOHbIE pAOOMAambs 8 PeXcuMe CUll-
MbIBAHUSL NOAOC NPEOHA3HAUEHBL ONsl OLICIMPO2O UBMEPEHUSL UBENMOBLIX XAPAKIMEPUCUK UAU CNEK-
MPANLHBIX OAHHBIX HA 00PA3UaAX, UMEIOUWUX NOCAe008AMENLHOCHIL YGEMHBIX NOAOC, HANPUMED, HA
neuamHbIX OMMUCKAX (WKANAX) UAU CNEUUANBHBIX IMECO8bIX MAOAUUAX.

Mnorue ocHoBnble airoput™bl ArgyllICMS onpenenenst kinaccom RSPL (Regular Spline).
Kinacc RSPL TtecHo cBsizan co crpyktypoit Tadmuipl CLUT npocuneii ICC. dtor dopmar npeio-
CTaBJISIET YHUBEPCAJIBHBIN CIIOCOO MpeoOpa3oBaHUsl OJHOTO MHOTOMEPHOTO 3HAYEHHUsI B JPYrOM C
WHTEPIIONIAIUY /I yMeHbIlleHusl (PyHKIMK TpeoOpa3oBaHus [0 MpreMieMoro pasmepa. Kiacc
RSPL B cBOI0 04epens 100aBsieT TP OCHOBHBIX METOA K 0a30BO CTPYKTYPE JaHHBIX.

PerynsipHble CriTaitHbl He CBSI3aHBI HAMTPSMYIO C IPYTMMH TUTIAMU CIUIAHHOB U, KaK MPaBUIIO, HE
CTPAJAIOT OT «KOJeOaHUI» U «IIepEePEryIMPOBAHKS», XapAKTEPHBIX 15 APYTUX CIUIAWHOBBIX CUCTEM.

*** RSPL (Regular Spline) uau xaacc 00biuHbix (pe2yaspHvix) CRAGIHO8 OMHOCUMCS K Mame-
Mamuueckum PYHKYUSAM ONst NOCMPOEHUSI NAABHBIX KPUBLIX, NPOXOOAUUX Uepe3 3a0aHHblll HaOop
mouex (Y3108).
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HacTpoiilka MOHUTOPA M [IeJIeBbIX YCTPOMCTBAX

Hacrpoiika napameTpoB MOHMUTOPA U 11€JIEBOTO IOBEICHU ST /15l KATMOPOBKY CBOIMTCS K pellie-
HUIO IBYX 3a/1a4. Bo-niepBbIx, HEOOXOAUMO TOHATD, HA YTO CIIOCOOHO 000pYyIOBaHNE O€3 BOZHUKHO-
BeHMsI MOOOYHBIX 3((PEeKTOB. BO-BTOPHIX, HAZIO OMPEAEIUTD, YTO BbI IIBITAETECH CAENATH.

CymiecTByeT Tpu NMPUYKHBL, 10 KOTOPHIM BaM MOXET MOTPeOOBAThCS HACTPOUTH MApaMETPhI
JWCTIIESs] ¥ YCTAHOBUTS I1eJIeBbIe 3HAYCHUST KATUOPOBKU.

1) Bel XOTHTE M3MEHUTH BBIBOJ HA JUCIUIEH B MPHJIOKEHUSAX O€3 YIIPaBICHUS IIBETOM.

2) Bul xoTHTE U3MEHHUTH Oa30BOE TIOBE/IeHHEe TUCTUIes (HAlpuMep, TOUKY Oeloro v SpKoCTb),
KOTOpOe OOBIYHO HE M3MEHSETCS TIPY YIIPABJIEHUH 1IBETOM Ha OCHOBE TTPOUIICH.

3) Bel XoTHTE YIydmUTh MOBEJCHUE YCTPOKMCTBA, YTOOBI CUCTEMa YIpPABJICHUs I[BETOM Ha
OCHOBe TpoduIiell rudue yrpasJsiia JUCIUICEM.

Bbl MOkeTe BHOCHTH M3MEHEHHs B paboTy AMCILIEs C IMOMOIIBIO JIEMEHTOB yIpaBIeHUs 1/
wm LUT BugeokapTsl nim MoHuTopa. Kak mpaBuiio, nepBelii ciocoOd MUMEIT MeHbIle TTOOOYHBIX
a¢ppexToB, yem BTOPOIA.

OpnHako MOTyT BO3HHMKATh UCKJTIOUEHH S, HATpUMep, 0ObIuHbIe oTpeduTensckue XKK-nucrien
HE MMEIOT BCTPOEHHOW BO3MOXHOCTH YIIPABJIEHUsI KOHTPACTHOCTBIO, TOJNBKO SIPKOCTBIO, MTO3TOMY
KOHTPACTHOCTh OOBIYHO MMUTHPYETCS ITyTeM MaHUITYJIMPOBAHMS KPUBBIMH, UYTO MOXKET IMPUBECTU K
HETIPUSTHBIM TOOOUYHBIM (ppekTam. To ke camoe OTHOCHTCS K yIpaBJeHUIo Toukoi Oenoro Ha KK-
IACILIEE, ECJIA TOJIBKO OH He nMeeT ceeToauonHoi noacsetk RGB. B nienom, KK -gucrien HaMHOTo
MeHee TrOku, yem DJIT um OLED mMoHUTOpHI.

UrtoObl He BOZHUKAN HenpHUATHBIE 3(pdekTh mpu HacTporike XKK-nucruies, myyiiie Bcero otka-
3aThCsl OT U3MEHEHUI YPOBHEW SIPKOCTH MOJCBETKU B ITpoliecce MpogriIipoBaHUsl.

SIpKOCTb 3aBUCHUT OT TOTO, UTO BBI MbITa€TECH cleaTh. Hanpumep, eciy Bbl MITAETECH BBINIOIN-
HUTH MSATKYIO [IBETOKOPPEKIIMIO, BaM MOTPeOyeTCsl ONpe/Ie/IeHHBIN yPOBEHb SIPKOCTH, TPOJUKTOBAH-
HBIN JKeCTKUMU TpeOOBaHUAMHU K 11BeTonpode. s Xopollel IBeTornepeauyl U HU3KOW yTOMIIse-
MOCTH KeJIaTeJIbHO, YTOOBI SIPKOCTh JMCILIEes] IPUMEPHO COOTBETCTBOBAJA SIPKOCTH OKPYKAIOIIETO
OCBEIIICHUSI.

*** Msekas (9KpanHast) usemonpooa — memoo npeosapumenHoz0 npocmompa yughpoeoezo
uzoopaxcenusi Ha monumope. Iloxasvieaem, Kax yéema KapmuHKU USMEHSMC NPU nevuamu Ha dymaze
¢ yuemom oeparuuerus naaumpsvt CMYK u ocobernnocmu npunmepa.

Bo MHOrux ciydasix Bce CBOAMTCS K TOMY, KaKO€ IIBETOBOE ITPOCTPAHCTBO BbI XOTUTE OTOOpA-
3UTh Ha IUCIUIEE ¥ HACKOJIBKO OHO OTJIMYAETCSI OT POIHOTO («native», HATUBHOTO) [IsI STOTO AUCTLIES.

Hacrpoiika qucrinest JIT moxeT ObITh THOKOI Oe3 BOSHUKHOBEHU s M0OOYHBIX d(pekToB. Ho,
Kak ObLJIO ckazaHo Bhille, JKK-nucruien Menee ruOkue, o3ToMy, eClIi Bbl XOTUTE MUHUMHU3UPOBATh
apTedakTsl Ha JUCIUIee, BaM CJIeAyeT YCTAHOBUTh KOHTPACTHOCTh M TOUKY O€JIOro Ha MX COOCTBEHHbIE
3HaueHus (T.€. TaKue, MPU KOTOPbIX MOHUTOP HE U3MEHSIET YPOBHU LIM(PPOBOIO CUTHAJIA).

B cuenapun pa6otsi ¢ nporpammamu Argyll, BeposiTHO, oTpedyeTcsi KamrmOpoBKa TOJIBKO IS
YCTAQHOBKH TepeJaTOYHON XapaKTEPUCTUKHU U HEUTPaJIbHOM OcH (TOYKa Oestoro OyJeT ocTaBjieHa Kak
HaTMBHas1, UICXOMHAs).

JIJTsl TMHOUYHBIX OlNepalMoHHbIX cucteM Tuna MS Windows wiu Linux, BeposiTHO, iepeaaToy-
Has kpuBas DJIT-monuTOpa («ramma) Oyaer okosno 2,4. s OS X crapbIx Bepcuil raMma yCTaHaB-
nuBajiack 1,8, HO ceityac raMma Toxe okono 2,4 (st Bepcuit 10.6 u Oonee mo3aHUX ).

Touka Gesoro auciies onpenensercs kak D65 (B cOOTBETCTBUM O CTaHAApPTaAMU TeJleBUjIe-
HUs), coOOcTBeHHas Touka Oenoro JKK-mucriiest HAXoquTes rae-To psoM C Hel, HO 9TO 3aBUCHUT OT
L[BETA MOJICBETKHU.
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*** Touxa 6enoeo D65 — smo obwenpuHsamolii MUpoeoii cmanoapm 6eno2o ueema 6 homo-
epagbuu, 8UOONPOU3B0OCMEe U KOMNBLIOMEPHOI 2padgpuke, ymeeporcoertblil MexicOyHapoOoHot Komuc-
cueii no oceeuernuro (CIE). Hmumupyem cpeOnuii OHegHoll céen co CMopoHbl Heba, umo coomeen-
cmayem usemogoii memnepamype oxono 6500K.

SJIT-MOHUTOPHI 0OECIEUNBAIOT MAKCUMAIIBHYIO SIPKOCTh IPH HAMHOTO 00JIee BHICOKOH TOUKe
6esoro (okoso 9000K), HO TOUKY 6€10r0 MOKHO YMEHBIIUTH ¢ HEKOTOPHIMU ITOOOYHBIMU 3hpeKkTamu
C TIOMOIIBIO CTaHAAPTHBIX HacTpoek DJIT-aucruies.

Ecnu y Bac ectb ocoObie TpeOoBaHUs (HApUMep, JIJIs TPOBEPKH IIBETOMEPEIAYN ), TO BaM, BO3-
MOXHO, MOTPedyeTCs1 yCTAHOBUTD OMPEIeSIeHHYIO TOUKY OeJI0ro U IpKOCThb, U OBITh TOTOBBIM ITOKEPT-
BOBATh APYTMMH MapaMeTpaMy AUCTUIeS ISl TOCTHKEHUST STOU EIH.

Be3ycioBHO, YTOOBI TIEpBOHAYATIFHO HACTPOUTH JUCILICH, MTPEk/Ie BCEro MCHONb3YUTEe KaKOM-
TO Croco0 yIrpaBJeHus] HACTPOMKAMKM MOHUTOPA: C TOMOIIbI0 MeHIo OSD mim MexaHn4ecKux aJie-
MEHTOB yIpaBJieH!s] MOHUTOpPOM. U juiib 3aTeM 3arpykaite KaTMOPOBOYHBIE KPUBBIE /IS JOCTH-
JKEHHUS KEeJIAeMOro pe3yJibTara.

Ecnu Bam ucriieid mocje Takoi HACTPOMKH CHUJTBHO OTKJIOHSIETCS OT COOCTBEHHOU (HATMBHOM )
TOYKH 0eJ10r0, M0OOYHBIE (PPEKTH MOTYT OKa3aThCsl HETTPUEMIIEMBbIMH.
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Oco6eHHOCTH PA0OTHI C JUCILIESIMH

MHorue KOIOpUMEeTphl MOAJEPKUBAIOT BHIOOp THIA Auciies. B 3aBucumoctu ot mpubopa,
BBIOOD OIPE/IEIISIOT JBE CBSI3aHHbIE (DYHKIIMU: (2) U3MEHEHHE peXrMa M3MepeHHs ¢ (PyHKIMEH yueTa
oOHOBJIeHUs UM Oe3 Hee, U (0) M3MeHeHUe KaTMOPOBKU B COOTBETCTBUM CO CIIEKTPAJIbHBIMU Xapak-
TEPUCTUKAMU KOHKPETHOTO JIUCILIEs.

Jlucruieit ¢ TeXHONIOrrel, MOIePKUBAIOIII OOHOBJIEHHE (Pa3BEPTKY), OTOOpaKAET YIaCTKH
n300paxeHust B pa3HOE BpeMsl, Jejast 3TO C JOCTATOYHO BBICOKOHM YacTOTOW. DTa M3MEHSIONIAsICS BO
BPEMEHU XapaKTepHCTUKA MOXKET MeIIaTh N3MEPEHHUIO 1IBETa JUCIUIEs], €C MPUOOp HE YUUTHIBAET
Pa3BepTKy (Kak MpaBwJIO, TP ITOM MEPUO U3MEPEHHUsI KPaTHbIA NIepHOAY OOHOBJICHUSI JUCTLIES]).

K tumam nucrineeB ¢ o6HoBiIeHueM oTHocATCS DJIT (MOHUTOPHI C INMEKTPOHHO-TYYeBHIMU
TpyOKamm), ogHounIioBble DLP ¥ r1a3MeHHble JUCTLIEH.

[Tpumepom TexHonmorum auciies 6e3 paseptku sBisiercs KK-aucreit (KuaKkoK pucTaum-
YECKUH ).

[TpuGopsl, B KOTOPHIX BBIOOpP THUMA JUCIUIES M3MEHSET TOJNBKO PEKUM M3MEpPEHHUs OOBIYHO
MMEIOT KaKOW-TMOO JOMOTHUTENbHBI He3aBUCUMBIN MapaMeTp JUIsl YCTAHOBKM THIA KaJTMOPOBKH.
Bonee npocTteie mpruOOpbl COUETAIOT PEXUM U3MEPEHUSI C BIOOPOM KAJTMOPOBKH, OOBIYHO 3TO PEKUM
ooHorieHus (DJIT) u pexum 6e3 ooHOoBIeHH (FKK).

Hekotoprle u3mepuTenbHbie MpUOOps padoOTAIOT B TMOPUIHOM peXuMe (HarmpuMep, KOJIopu-
MeTp Spyder4), Tie THIT AUCIUIEs: BBIOUpaeTCs Kak ¢ OOHOBJICHUEM WK Oe3 Hero, a 3aTeM MPUMEHSI-
ercst aitn .CCSS 111 ycTaHOBKM pekrMa KaTMOPOBKHU.

*** Yacmoma obHoenenus JIT-monumopa (2.1eKmpoHHO-AYUe8oli mpyoKu) — 3mo 4Yuco,
3a KOMopoe NeKMPOHHbIL Y4 NOAHOCIbIO OMPUCOBbIBAENT 6 CEeKYHOY U300padicerue, npoxoos no
aKpary ceepxy eHu3. Mzmepsemcs 6 eepuax (I'y). B omauuue om KK-naneneii, JIT mepyaem,
NOIMOMY UACMOMA KPUMUUECKU 8AUSEN HA YMOMASEMOCHIb 2143 YeM OHA 8blule (ONMUMANbHO 85+
I'y), mem cmabunvhee KapmuHKa U MeHblLe HAZPY3KA HA 3DEHUe.

*#% Oonouunosvie DLP-npoekmopvl — ycmpoticmea omoopajicenus, Ucnonb3yrouyue OOuH
MUKPOUUN ¢ MHOJICECEOM KpouleuHblx 3epkan (DMD) ons co3danus uzoopadicenus, ooecneuusas
BLICOKULL KOHMPACM, KOMNAKIMHOCMb U XOpouyio usemonepeoavy. Popmupyrom yeem nocneoosa-
MenbHO, uepedyst KPACHbII, 3eAeHbUl U CUHUIL CBEM UePe3 YBEN080e KONECO.
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V3mepeHne 4acTOThl 00HOBJIEHHUSA

BonbIIMHCTBO KOJIOPUMETPOB ¢ BO3MOKHOCTBIO BHIOOpA THIA OTOOPaXKEHUsI YaCTOTHI OOHOBJIE-
HUS TaKKe TOIEPKUBAIOT (DYHKIIMIO U3MEPEHH s YacTOThl 0OHOBNIeHUs auctiies. (Hekotoprle criek-
TPOMETPBI JIEJIAI0T 3TO B PEKUME SMUCCUOHHOTO N3MEPEHHsI. )

I/I3MCPCHI/IC YacTOTHl OOHOBJIEHUS AUCIUICA TAKKE MOXHO BBIITOJTHUTL B PEKHUME TOUCHHOI'O
YTEHUS ¢ IOMOUIbIO KaBulM «F» (cM. mporpamma spotread). ToUHOCTb U3MEpEHUsT MOKET BapbH-
POBAaThCS B 3aBUCUMOCTH OT KOHKPETHOTO Mproopa.

**% DomomempuuecKue IMUCCUOHHBIE UBMEPEHUS — MEMOO AHANU3A, NPU KOMOPOM RPUOOD
oueHuBaen céent, CamoCmosMeNbHO UNYUAeMbII UAU UCNYCKAEMbILE UCTOMHUKOM (Hanpumep, Ouc-
naeem), a He OmMpadtCeHHblil Om Hezo.
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Tunsl qucjeeB

[Tocne ycranoBku (haiiyio .edr TpOU3BOAUTEINS U STATIOHHBIX (paityioB .ccss ArgyllCMS B nipo-
rpammax turna dispcal u dispread, spotread 1OCTYIHBI, €CJIA KOJIOPUMETP MOJICPKUBAET UX, CIIEIY-
IOIIVE THUIIBI JVCTUIeS:

~ N, AUCIUIeN 6e3 oOHOBIeHU [0 ymomyanuio, CB1];

~ I, TUCIUIeH ¢ (byHKIIMer OOHOBJICHUSI — M3MepsieTcsl epros OOHOBJIEHU S, BpeMs MHTerpa-
IIUM KOPPEKTUPYETCSI COOTBETCTBYIONMM obpazom [CB2];

~ ¢, monutop JIT (nanpumep, Hitachi CM2112MET, Diamond View 1772ie u T.1.);

~ i, GB LED, XKK-gucrineii ¢ momuHoGOpHOU cBeToAnoaHOM nojicBeTkoit GB-R;

~ 1, ZKK-mucrineit CCFL IPS (CCFL AC, EIZO, HP c koppekiueii);

~ L, XKK-gucrnerin CCFL Wide Gamut IPS (WG CCFL NEC241, 271);

~ b, KK-gucrineit RGB LED IPS, cBeronuoas! ¢ mmpokum 1i8etToBbiM oxBaTtoM (RGBLED
HP, SOYO);

~ e, KK-gucrinerr White LED IPS, crangaprasie ceetoguonsl (WLED AC, LG, Samsung);

~ 0, OLED, T1.e. opraHn4eckue CBeTOANOIBI;

~m, Mini-LED, t.e. JKK-gucmieit ¢ RGB-cBeTonrogHou moacBeTKoR 0ojiee BEICOKOH IUIOT-
HOCTH;

~ p, npoektop (Marantz, HP, Panasonic u 1.11.);

~ R, HeoOpaboTaHHbIe TaHHBIE (JIIs1 KATMOPOBKY 3aBOACKOM MaTpuiipl) [CB2];

~ h, JKK-gucmeit ¢ BbICOKOI MakCUMaJIbHON SIPKOCTBIO;

~ F, 3aBozckas matpuna (s kanmubposkn) [CB1].

[To ymonmuanuio Bpemsi MHTErpalluu aJJaliTUBHOE, YBEIUUUBAETCS P HU3KOM YPOBHE OCBe-
HIEHHOCTU. DTy (PYHKIIMIO MOKHO OTKJIIOUMThH U UCTIOIb30BaTh (PUKCUPOBAHHOE BpEMsI MHTET paIlU
JUTS1 TOCTHOKEHU ST MAKCUMAJTbHOUM CKOPOCTH 34 CYET 3HAYUTEJILHOTO CHUKEHUSI TOYHOCTY MPY HU3KOM
OCBEIIEHHOCTH, Ucnonb3ys aar -YA.

*** RGB LED (Micro/Mini): Ho6oe nokoneHue nooceemku, 20e ucnoavsyromcs RGB-ceemoou-
00bl, 00ecneuusast AYHUYo ueemonepeoauy U KOHMpAacmHoCmy, 4em 00bluHble Denvle C8enooUObl.

**%% WLED-monumop (White Light Emitting Diode) — smo 2KK-Ooucnaeii, ucnoav3yrousuii
Oenvle c8emoouoobl 015 NOOCEEMKU MAMPUUBL. MO CMAHOAPMHASL, FHEP20dIPheKmueHas u docmyn-
Hast mexnonozust. WLED — camwiii pacnpocmparentsiii mun LED-nooceemku.

*** Monumop ¢ nooceemkoii GB LED (Green-Blue LED) — mun i#cu0KoKpucmanau4ecKoeo
oucn.aest, UCNOAL3YIUULL CBEMOOUOObL 3eNEH020 U CUHE20 UBEMO08 05 NoAYUeHUsl 0enozo céema noo-
ceemku. Imo obecneuusaem 6onee WUPOKUIL U8emOBoli oxeam (8 UacmHoCmu, PacUUPeHHbLL oxeam
SRGB u Adobe RGB) u ayuwyro usemonepedauy no cpagreruto ¢ 0ovtutivimu WLED-monumopamu.

*** WCG-CCFL (Wide Color Gamut, Cold Cathode Fluorescent Lamp) — mexnonoeust noo-
ceemku KK-MoHUmMOpos u menesuzopos, UCnonb3ylouds MIOMUHECUEHIMHBIE AAMNbL C «XON0OHBIM»
Kamooom, obecnevusaouds pacutuperHblil Y8emoeou oxeam.
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ITupokodopmaTHbie JUCIIEH U KOJTOPAMETPHI

*%% ucnaeti ¢ wmupoxum ygemosoim oxeamom (Wide Color Gamut) cnocober omoopadxcamu
oonvue ommenkos, uem cmaroapmuulii oucnaeli SRGB, noxpwieas npocmparcmea DCI-P3 uau
Adobe RGB. 9mo obecneuusaem nacwluernHvle, peasucmuutbsle yeema (0COOeHHO 8 KPACHLIX/3eNeHbIX
MOHAX) U KPUMUUHO ON51 NPOPECCUOHANLHOU pabombl ¢ homoepagpueli uau 8udeo, a makxaHce Ons
HDR-koumenma.

C nosiBJIeHUeM JIUCIUIeEB C IMUPOKUM IIBETOBBIM OXBATOM MHOTHE IMOJb30BATEIN 3aMETUIIH,
YTO KOJIOPUMETPBHI IJIOXO PadOTAIOT C HUMH, B OTJIMUYUE OT CIIEKTPOMETPOB.

[Touemy Tak MPOUCXOAMT, U YTO C ITUM MOKHO cearh?

KonopumeTpsl 1 cieKTpOMETPbI IIPECIeAYIOT OJHY U TY K€ LIeJIb: U3MEPEHUE TPEXKOMITOHEHT-
HBIX [[BETOBBIX 3HaUeHMH. Ho OHM ienatoT 310 pazHpiMu criocodamu. CIieKTpoMeTp pa3OUBaeT CBeT Ha
PAA UTMH BOJIH, U3MepPsIeT OTKJIMK Ha KaKAOH, a 3aTeM B3BEIIMBAET U CYMMHUPYET OTKJIMKHU C TIOMO-
M0 BECOBBIX KPUBBIX CTAHJAPTHOTO HAOIOATEIS], YTOOBI MOTYIUTh TPEXKOMITOHSHTHBIE 3HAUCHU S
CIE XYZ. I1ocKONbKY CIIEKTPOMETP BBIUMCIISIET BECOBbIe KOI(P(UIIMEHTHI C MOMOIIBIO POTrPAMM-
HOTO O0OecrevYeHusl, TOUHOCTh KPHUBBIX MPAKTUYCCKH UJieasIbHa, 2 OCHOBHBIC OIIMOKU OOYCIIOBJICHBI
XapaKTepOM JIUCKPETHBIX MOJIOC IJTUH BOJIH.

*%% Becoeble KOIPPuUUUEHMbL — MO UUCN08ble MHONCUMENU, OMPAXHCAIOULUE OMHOCUMENb-
HYIO 3HAYUMOCHb, «8eC» UNU NPUOPUNEN KOHKPEMHO020 NOKA3Aamenst 8 CPasHeHUul ¢ Opyeumu pax-
mopamu 8 oouieil OyeHKe U MOOeu.

B KoHCTpyKIIMU KOJIOpUMETpa MPUMEHSIIOTCS ONTUYECKUE (PUIBTPBI, alMPOKCUMUPYIOIIUE
BECOBbIE KPUBBIE CTaH/IAPTHOTO HAOIOAATE s, 3HAUCHUS TATYMKOB U3MEPSIOTCS U YMHOKAIOTCS Ha
KaJTMOPOBOUHYIO MaTpuily 3x3 Uis monydeHus: TpexkoMroHeHTHbIX 3HaueHwnin CIE XYZ. ['maBHoe
MPEUMYILECTBO KOJIOPUMETPA — €ro MpoCTOTa, YTO 00ECTIeUnBAET HU3KYI0 CTOMMOCTh IpUoopa.

Kpowme toro, u3-3a orpaHMueHmii 10 CTOUMOCTH, ONTUYECKUE (PUITBTPBI, UCTIOJIb3YEMbIE B 3TUX
npuOopax, MOTyT HE OYeHb XOPOIIO COOTBETCTBOBATH BECOBBHIM KO3(P(DUIIMEHTaM CTaHIAPTHOTO
Haomopnarenss CIE. HetouHsle MaTpuiibl KOJTOPUMETPOB CO3/1aHbl TS «TUMAYHBIX» DJIT mmm KK-
qucrieeB. Jlucruiei ¢ NIMPOKKUM LIBETOBBIM OXBAaTOM I10 CBOEH MPUPOJIE UMEET OCHOBHBIE 1IBETA C
OoJiee y3KUMU CHEKTPATLHBIMUA XapaKTEPUCTUKAMU, YeM TUITUYHbIE TUCTIIEH, U 3TO CIIEKTpabHOE
paznure yCyryosseT anmpoKCUMAIIK U OIIMOKY B (PUITBTPAX KOJIOPUMETPA.

Kak ObUI0 yKa3aHO BBIIIIE, CIEKTPOMETPBI UMEIOT MaTeMaTUYecK (IIPOrpaMMHO) BBIUMCIICH-
Hble BECOBbIE KPUBbIE, OHU MEHEE UyBCTBUTEJIbHBI K CIIEKTPATbHBIM XapaKTEPUCTUKAM OCHOBHBIX
I[[BETOB JTUCILJIEs], YeM KOJIOPUMETPHI, KaK IMPABHJIO, JIyUllle padoTaIOT C AUCIUICSIMU C IIIMPOKUM ITBE-
TOBBIM OXBaTOM.

CyliecTByeT Tpy NOAXoa K PerieHuIo MpodaeMbl HETOUHOCTU U3MEPEHUH TUCTIIeeB C IUPO-
KHUM IIBETOBBIM OXBaTOM.

Bo-niepBbix, MOXHO MCIOIB30BATh CIIEKTPOMETP AJIsI U3MEPEHUsT XapaKTePUCTUK AUCILIEEeB C
HIMPOKUM IIBETOBBIM OXBaToOM. [TOCKOJIBKY ceituac JOCTYIHBI JEIIeBble CIEKTPOMETPBI (Harpumep,
ColorMunki Design/Photo), 3T0 MOXeT OKa3aTbCsi XOPOIIMM YHUBEPCAIbHBIM PEIIEHUEM.

Bropoii nonxon — mnpenBaputesibHas KOPPEKILUs KOJIOPUMETPa /sl KOHKPETHOTO THIA JIUC-
TUIesl C MOMOIIIBI0 TOYHOTO MpUdopa. DTO AeNaeTcsi MPOU3BOAUTENIEM, KOrla KOJIOPUMETP MOCTABIISI-
eTcsl BMeCTe C JWCIUIEEM C IUPOKUM IBETOBBIM OXBATOM: KaJIMOPOBOUHAS MATpHIa 3X3 BHYTpU
KOJIOPHMETpPA «HACTparBaeTCs» TOJI JVCIUIEH, UK JpaiiBep KOJOPUMETpa WK TPOrpaMMHOe 0Oec-
MeYeHure ISl yIpaBJIeHUS [IBETOM BKJIIOYAET JIOTIOJIHUTEIbHYI0 KOPPEKTUPYIONIYI0 MaTpuIly 3x3 s
JaHHOW KOMOMHAITH KOJIOPUMET P/ IUCTIICH.

TpeTnii TOIX0/ 3aKII0YACTCS B CO3AHUM KOJIOPUMETpa ¢ (pruibTpaMu, OMU3KUMU K CTAHAAPT-
HBIM KPUBBIM HAOMIOAATENs, YTO YMEHbIIAeT HEOOXOAMMOCTh KaTMOPOBKH MPHOOpa U CHUXKAET €ro
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3aBUCHIMOCTH OT TUIIAa TeXHOJIOruM otoOpaxenus. Komopumerpst Tuna X-Rite i1 DisplayPro, Pantone
ColorMunki Display 1, Bo3MoxH0, Spyder 4 MOTyT UMETh TaKyl0 KOHCTPYKLHIO.

Argyll V1.3.0 nonaep;xxuBaet (pyHKIIMU CO3JaHUS U IPUMEHEHH ] KOPPEKTUPYIOLLEH MaTpULIbI
K M3MEpEHUIM KolopumMeTpa. [Jist co3nanust CoOOCTBEHHON KOPPEKTUPYIOIIEH MAaTPHILIBI HEOOXOIUMBI
JMCTLIeH, KOJIOPUMETP M STAJOHHBIN CHIEKTPOMETP (CM. mporpamMmmy ccxxmake). 3aTeM co3gaHHast
KOPPEKTHPYIOIIasi MaTPHILy MOKET MCHOIb30BAThCS C OOBIYHBIMU YTHIIUTAMHM ISl ©3MEPEHUS ANC-
wies (mporpammsl dispceal, dispread u spotread). ITporpamMma ccxxmake Takske MO3BOJISIET CO3/1aBaTh
(aiinpr 06pas3IoB KaTMOPOBOYHBIX CIICKTPOB ISl KOJIOPUMETPOB.

Hekotoprble coBpeMeHHbIE KOJOPUMETPBI MPEIOaraioT HeCKOIbKO MHOW MOAXOA K Kasiuo-
POBKE, ¥ BMECTO IpeAonpeae/eHHbIX KaTMOPOBOUHBIX MATpUIl 3X3, OHM BKJIIOYAIOT KPUBbIE CIEK-
TPaJIbHON YyBCTBUTEIBHOCTH JIJIsI KQKJOT0 KOHKPETHOTO KojlopuMeTpa (Harpumep, i1 DisplayPro u
ColorMunki Display, Spyder 4). Takium 006pa3om, CTAHOBUTCS BOBMOXHBIM aBTOMAaTUYECKHU CO3/a-
BaTh KAJIMOPOBOYHBIE MATPHIIBI 3X3 [1s1 JTIOOOTO TUCIIES, CIIEKTPAJIbHbIE XapPAKTEPUCTUKU KOTOPOTO
W3BECTHBI.

ITO MO3BOJISIET JIETKO aJalTHPOBATh N3MEPEHUS KOJIOPHMETPa K KOHKPETHOMY THITY AUCTIIIES
6e3 HeOOXOIMMOCTH YUUTHIBATH KaKIyI0 KOMOMHAIIMIO KOJIOPUMETPA U TUCTLIeS].

*#% Kpuevle cnekmpanbHoll Yy6CmeumenbHoCmu — 2pagbuxu 3a8UCUMOCU OMKAUKA peyen-
mopa, 21a3a uau npudopa om OAuHel 80aHuL nadaroujeeo ceema. Ilokazviearom, HACKOALKO CUABHO
cucmema peazupyen Ha pasHole Yeema U SHeP2ul U3AYUeHUs.
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dailiibl CIEKTPAJbHON KOPPEKINHA

CeronHs cyliecTByeT MHOKECTBO TUIIOB JHCIUIEEB C PA3HBIMU TEXHOJIOTUSIMU BHIBOJA M300pa-
xeHuit. 1o MoryT ObiTh MOHUTOPE LCD CCFL (moacBeTka JIIOMHUHECIIEHTHBIMU JIAMITAMHU XOJIO[-
Horo karoaa), LCD WGCCFL (noacserka CCFL ¢ mmpokum 1isetoBbiM oxBatoM), LCD RGBLED
(cBeromuonnas noacserka RGB), LCD WLED u T.1.

ITO O3HAYAET, YTO BaM MOTPeOYyeTCs WM OYeHb TOUHBIM MPUOOP AJisi TPOUINPOBAHUS, WITH
yXke YHOMSIHYTbIe (Daiiyibl KOPPEKIIUH, CO3JaHHbIE TPOM3BOANTENIEM KOTOPUMETPOB. Tak, 111 paboThI
¢ ArgyllICMS cnenyer ckonupoBarh (paidjibl ¢ YCTAHOBOYHOTO AMCKA, UIYHIETO B KOMILIEKTE C HEKO-
TOpPBIMU KOJIOpHMeTpamMu X-rite, 1 ipeodpazoBath ux B popmar CCSS. [l 3T0TO0 B MpOrpamm-
HoM nakete ArgyllICMS cymectByer KoMaH1a oeminst -v -¢, HECKOJIBKO XaKePCKH U3BJIeKaloIas u3
apxuBa X-rite HeoOxonumble (aiiibl. Ho BBl MOXkeTe MOCTYyNHUTh MHAYe: CKaYaTh ¢ O(UIMATBHOTO
caiita X-rite mporpaMMHOe oOecriedeHre, BO3MOXKHO, ycTapeBilee (MMEHHO B TaKMX MpOrpaMMax
MOTYT XpaHUTbCS (paidsbl .edr), yCTAaHOBUTH €T0, 3aTeM HalTH (pailjibl ¢ paciivpeHuem .edr.

KonopumeTps! npuBiekaTebHbl BO3MOKHOCTBIO TOUYHBIX U3MEPEHUI TPH CIa00M OCBEICHUH
1 OBICTPOTOM pabOTHI, HO MX HEOOXOAMMO HACTPAMBAaTh AJIs KOHKPETHOTO UCTOYHUKA CBETa (TO €CTh
11l TUTIA TIOCBETKU JUCILIes] WM TexHosorun). CrnekrpooToOMEeTpsl HE CTPAJaloT OT TaKKUX Orpa-
HUYEHUI MTPU U3MEPEHNUH MTPOU3BOJIBHBIX ICTOYHUKOB CBETA, HO OHM, KaK MPABHUJIO, UMEIOT OOJTBIION
IIIyM U3MEpEeHUsI TIPH HU3KMX YPOBHSIX OCBEIIEHHOCTH. DTO JIENAET UX MEHee CIIOCOOHBIMU TOYHO
OIpPEJEUTh TEHHU, YTO MHOT/IA YCIIOKHSET HACTPOMKY Ka4eCTBEHHBIX MOHUTOPOB.

[Tostomy Hanmuume Kak ceKTpoOTOMETPA, TAK M KOJOPUMETPA MOXKHO CUUTATh XOPOIIUM
BBIOOPOM /17151 TIOJTyY€HHsI TOYHBIX Pe3yJIbTaTOB MPU U3MEPEHUH MapaMeTpoB JIOOOT0 YCTPOMCTBA.
Kpowme Toro, To/1bKO cieKTpopOoTOMETPBI MO3BOJISIIOT CO3/1aBaTh MPOMUINA TPUHTEPOB.

Kak mwmocrpaius, konopumetp ilDisplay PRO nocraBisiercsi ¢ Koppekiei criekrpa 1jis
Heckosbko TurnoB auciieeB: CCFL LCD, a takske ¢ mmpokuM 1iBeToBbiM oxBatom, White LED u
RGB LED c¢ mupokum 1ietoBeiM oxBatoM U1 OLED, HekoTopbie IIa3MeHHbIe MaHeu, JUCTLIeU
¢ RG-momunogpopamu (GB-LED), npoektopsl (DLP nnu LCD) co cBepXBBICOKOBOJIIBTHBIMU JIAM-
navu (UHP). [Insa kaxgoro w3 3Tux TUNOB jauciuvieeB jaoctyneH ¢ain ¢opmara EDR (Emissive
Display Reference) ot X-Rite.
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Heo0xoquMoCTh OBICTPOro KOJOPHMETPA

Pazpadorunk ArgyllCMS HacToATebHO pEeKOMEH/AyeT WCIONb30BaTh ObICTpOpadoTaroIiye
npudopsl. VM3mMepeHusi 3aliMyT MHOTO BpeMEHH, NMpuOOp Takke OyJeT HarpeBaThCs B IpoIecce
PpaboThl (OCOOEHHO €CiM OH PACTIONIOKEH MPSAMO Ha SKpaHe JUCIUIes), YTO MOBJIMSIET Ha TIOKA3aHMUS.
[TpousBonuTeNN CrielMaIbHO CHUKAIOT CKOPOCTh U3MEPEHUI U3 KOMMEPYECKUX coodpaxeHnid. Tak,
X-Rite il Display Pro ciocoben ocyiecTBiasTh ObICTpble U3MEPEHHUs], HO B OoJiee IeleBOM KOJIo-
pumerpe ColorMunki Display, cyas o Bcemy, Texuuuecku uaeHtuaHoM il Display Pro, ckopocTb
MPOrPaMMHO OrpaHnYeHa. BhICTpble HHCTPYMEHTHI 3HAYMTEIbHO COKPAIAIOT BpeMsi, HEOOXOIMMOe
11l KX COIJIACOBAHUS C JIUCILIIEEM.
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IIpodpuan ICC u Hamepenus

IMpodumm ICC na ocroBe cLUT (Tabmuil moucka BETOB) MONIEPKUBAIOT HECKOJIBKO BapyaH-
TOB IIBETOBOT'O BOCIIPUSATHS, TIPH STOM OHU UMEIOT OTIEIIbHYIO TaOMILYy /ISl KaK/I0TO BapUaHTa.

B tunmuHom npocuie yerpoiictBa MoxeT ObITh 10 6 Tadmui cLUT: Tpu 1uist BBoAa (TabmuIpl
AtoB, mpeoOpasyiolye BET U3 MPOCTPAHCTBA YCTPOICTBa B mpocTpancTBo PCS) u Tpu 17151 BRIBOAA
(tabmurtet BtoA, npeoOpasymomue et u3 PCS B MpocTpaHCTBO YCTPOMCTBA).

TabuIIB! TO3BOJISIIOT IPUMEHSTh PA3IMUHbIC [IBETOBBIE TPE0OPA30BAHM S, KAXKI0€ U3 KOTOPBIX
HacTpoeHo Ha cienymomui 3pdekt: AtoBO (BtoAO) neprenuuonnsiii (perceptual), AtoB1 (BtoAl)
KosopumeTpuueckuii, AtoB2 (BtoA?2) HackllIeHHOCTD (saturation).

Konopumerpudeckuii BapuaHT MpeAHa3HaueH /ISl TOYHOHM Mepefavyd [IBETOBOTO IMOBE/ICHUS
yCcTpoiicTBa G€3 COMOCTaBIEHUsI C IIBETOBBIM 0XBaTOM. OOBIYHO OH HCHOMB3YETCs ISl XpaHEHUs
XapaKTepHUCTUK YCTPOMCTBA, a TaKXke eciy TpeOyeTcsl TOUHOE BOCIIPOM3BECHUE 1IBETa, HAIIPUMED,
TSI LIBETOITPOOBI.

Konopumerpuueckue TaOauIbl UCMIONB3YIOTCS KAK OTHOCUTENBHBIE, TaK M aOCOIOTHBIE C BOC-
CTaHOBJICHHUEM TOUYKHU OEJIoro.

Tabmuiipl, MOANEPKUBAIONINE PEHASPUHTH TEPUETIMOHHBIN (perceptual) M HACHIIEHHOCTb
(saturation) mpegHa3HA4YEHbI IS COMOCTABJIEHUSI LIBETOBOTO OXBaTa BMECTE C XapaKTepUCTHKAMU
ycTporcTBa. Bo3MOXXHOCTB JiesiaTh 3TO Kak B HarpasjieHuu A->B, Tak v B HanpasieHuu B->A nos-
BOJIsIeT MPOMITIO OTOOpaKaTh IIBETOBOW OXBAT OT raMyTa YCTPOKCTBA K HEKOTOPOMY ITPOMEXKYTOU-
HOMY TamyTy, a 3aTeM OT ITPOMEKyTOYHOTO IIBETOBOTO OXBATa K IIBETOBOMY OXBaTy yCTPOICTBA.

(ITpocpunu shaper/matrix Bcerga UMEIOT KOJOPUMETPUYECKYIO HAIPaBJIEHHOCTb, MOCKOJIBKY
BBITIOJTHSIETCS TOJIBKO OJIHO MpeoOpa3oBaHue, IPU TOM He OyeT HeOOXOIUMOM TMOKOCTH TSI COTIO-
CTaBJICHHSI IIBETOBOI'O OXBaTa.)
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Ocooennoctu ICC Bepcun 2

INomumo onpenenenus oOIEro Ha3HaYeHUs pa3InIHbIX Tadmmi, cnenudukarms [CC Bepcun
2 He yTOYHSIET, KaKk UMEHHO CJIeyeT JOCTUTraTh LieJield, BBIOOp OCTaeTCs 3a Co3AaTeseM Mpoduiis.

s PCS He ykazaHa oOmast TpaHdIla IIBETOBOTO OXBaTa, M TAKOW MOIXOM B JIIOOOM Ciydae
orpannuuBaet goctTrxkuMble Hamepenus (cMm. [CC Bepenu 4 17151 OObSICHEHU ST TPUYMH).

B npodunsix, cozpannsix ¢ nomoripio ArgyllCMS, Bce Tabnuisl AtoB uieHTHYHBI KOJIOpU-
METPUUYECKUM. DTO O3HAYAET, YTO ITPe0Opa3oBaHue, UCTIONb3yeMOe [IIsl HICXOAHOTO MpoduJis, BCceraa
SIBJISIETCS KoJlopuMeTpuueckuM. [Ipu 3ToM MCXOMHBIN 1IBETOBOUM OXBAT, BUAMMBIN 11eJIeBbIM MTPOdU-
JIeM — 3TO LIBETOBOM OXBAaT UCXOIHOI'O 1IBETOBOTO IPOCTPAHCTBA.

CortocTaByieHre IIBETOBOrO OXBaTa BBITIOJHSETCS UCKITIOUUTETBHO B Tabnuiax BtoA, ux 3agava
— COIOCTaBUTh FAMYT MCXOJHOTO LIBETOBOTO MPOCTPAHCTBA C FAMYTOM LIEJIEBOIO LIBETOBOTO IIPO-
CTpaHCTBA.

Takum 00pa3oM, 4TOOBI MOKHO OBLJIO TIOCTPOUTH COTIOCTABJIEHHE 1IBETOBOIO OXBATa JJIsl PeH-
AepuHra TabuI 0ToOpaskeHus (IUCTUIes) ePLENIMOHHON U HACBIIIIEHHOCTh, HEOOXOIMMO yKa3aTh
WCXOJIHBIA NPOQWIIb WM UCXOAHBIN IIBETOBOM OXBAT.

[IpermyiiecTBa 3TOro MOAXOAA 3aKJIOYAIOTCS B TOYHOM OIPEJEICHUH MOBEICHUs, HATUYUS
TIOJTHOTO CIIEKTPa BApMAHTOB COMOCTABJIEHUS LIBETOBOIO OXBaTa, a TaK’Ke B COBMECTMMOCTH C MaT-
PUYHBIMU TIPOWISMHU (KOTOPBIE HE UMEIOT MPe0Opa30BaHUI COMOCTABIEHUSI IIBETOBOIO OXBaTa) U
APYTUMH CTOPOHHUMH MPOMUIISAMHE C TOMOIIBIO TPOCTOTO MPUMEHEHU S TAKUX PO uiel B KauyecTBe
KOJIOPUMETPUYECKUX UCTOUHHUKOB.

Cy11ecTBeHHBIN HEIOCTATOK — COTOCTABJIEHHE IIBETOBOTO OXBara OyAeT padoTaTh TOYHO TaK,
KaK 3ayMaHoO, HO TOJIKO €Ci NPO(WIb CBSI3aH C MUCXOAHBIM MpoduieM, A1 KOTOPOro OH ObLT
CO3JIaH.

ITO JEUCTBUTENBHO (PYyHIAMEHTAIBHOE OrpaHUYEHHE UJIeW HAIMYHUS TIPEIBAPUTEILHO BBIYHC-
JICHHBIX MTPe0Opa30BaHU IIBETA )T COMIOCTABJICHH S IBETOBOI'O OXBaTa, KOTOpbie (hopmar mpodueit
ICC 6b11 TpU3BaH MOAICPKUBATD.

Hekotopsie mpoduiy, omimuHblie oT co3ganHbx ArgyllCMS, cogepxat nmpeoOpa3oBaHus 1iBe-
TOBOTO OxBaTa (perceptual u saturation) B cBoux tabmuiax A2B. [ToaToMy BUAUMBIH IIBETOBOI OXBAT
MCTOYHHUKA B TAOJIUIIAX MOXET OTJIMYATHCS OT (DAKTUYECKOrO IIBETOBOTO OXBAaTa YCTPOWCTBA.

UYroObl 06ecreunTh BOZMOXKHOCTb padOThI 3THX NPOQUIIei ¢ MOAY/ISMH YIPaBJICHHUS LIBETOM
(CMM), koTOpBbie He MO3BOJISIOT OT/IEILHO BRIOUPATH TAOIUIIB HAMEPEHHI TSI UICXOJHOTO U IieJie-
Boro npoduielt, mporpammbl ArgyllICMS OyayT rcnonb30BaTh IBETOBOM OXBAT, ONpe/IeIeHHbIH mep-
HEMIMOHHON TaONHIIeH MCXOMHOTro npoduis (JUisi CO3AaHMs COMOCTAaBJICHUsI LIBETOBOTO OXBara C
MEPIEMIMOHHON TaOMUIIeH 1eJIeBOro nmpoduiisi), a Takke MCXOAHYIO TaOJMUIy HACHIIEHHOCTD IS
CO3/IaHMS 11eJIeBOY TaOIUITbl HACHIILICHHOCTH.

ITO MOXKET MOBJIMSTH HA TOYHBIN XapaKTep COMOCTABJIEHHUS [IBETOBOIO OXBATa, BHI3OBET MCKa-
’KE€HHE UCXOAHOTO raMyTa, U3MEHUT BUAMMOE COOTHOIIEHUE MEK/1y HUM U LIEJIEBBIM LIBETOBBIM OXBa-
ToM. (OHAaKO MOBEAEHUE N0 YMOTUYAHHUIO MOKHO U3MEHHUTh C NMOMOILBIO (pyiaroB rporpamm colprof
-nP u -nS.)
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Ocooennoctu ICC Bepcun 4

(O6parute BHMManue, uto ArgyllCMS ne nognepxusaet ICC V4.)

ITo ymonmyanuio npopuiis ICC 4 Bepcuu ananornyex npocpustio ICC V2 B oTHOIIEHUU COMO-
CTaBJICHU I [IBETOBOTO OXBATA, HO JJIs1 IEPLIENIIMOHHBIX (1, TPEATIOIOKUTEIBHO, HACBIIIIEHHOCTD) Ta0-
JIMLL BBOASITCS MMHMMAJIBHO 3aJaHHBIE STAJOHHbIE CPEIbl U STAJIOHHBIE YCIOBUS IPOCMOTpPA, YTO
MO3BOJISIET, 110 KPailHEN Mepe I1ana3oHy spKOCTH, UMETh YETKO ONpe/ieIeHHOE NOBEAEHUE IIPU CMe-
IIIMBAHUH U COTIOCTABJICHUY TepLeNIIMOHHBIX Tabmui; A2B u B2A pasnbix npoduiei.

Takske Obula BHECEHAa HEOOJbIasi KOPPEKTUPOBKA B JIOMYCTUMOE COIEPKUMOE TETOB, YTOOBI
TaKKe JIEMEHTHI, Kak IPO(HIIN 0TOOpakeHUs (IUCTUIEH ), MOTJIM COJIepKaTh MOJTHBIN JUana3oH Tad-
i A->B 1 B->A (1m03T0My MX TakKe MOXKHO COMOCTAaBJIAThH C IIBETOBBIM OXBATOM).

HomnomuurensHas yacts ICC V4 BBoauT Gojiee MOIHO, YeM B APYror BEPCHH, 3aJaHHbIN JTa-
JoHHbINA 1BeToBor oxBar npoduis (PRMG, Profile Reference Medium Gamut) B kauectse mpo-
MEKYTOYHOU I'PaHULIbl LIBETOBOTO OXBaTa MEX/Jy MCXOIHBIM IIBETOBBIM MPOCTPAHCTBOM U 1I€JIEBBIM
LIBETOBBIM IPOCTPAHCTBOM.

310 pemaer npodnemMy, CBI3aHHYI0 ¢ HEOOXOAUMOCTBIO 3HAHHS UCXOHOTO ¥ 1IEJIEBOTO 1IBETO-
BBIX IIPOCTPAHCTB IJIs1 KOPPEKTHOU paboThl MpeoOpa3oBaHus 1IBETOBOro oxBata. Ho conocraBnenue
ramyTa pasJeJisieTcs Ha JIBe YacTH: IepBasi, I7ie COIOCTABJIEHUE UCXOHOrO 1IBETOBOro oxeata B RMG
BBITIOJTHSIETCS ¢ TIOMOIIBI0 Ta0muI] AtoB, u BTopas, e conocrapienrne RMG B 11e/1eBoi 11BETOBOM
OXBAT BBITIOJIHSETCS C TIOMOIIIBIO TabmuI| BtoA.

*** PRMG (Perceptual Reference Medium Gamut) — 3manonHblil 48emosoli oxeam, paspa-
oomarnwlii Medxcoyrnapoorvim Koncopuuymom no yeemy oast cmanoapma ICC. o nosierenust cmam-
oapma ICC v4, npogpunu pasmelx npouzeooumeneli (Kamep, MOHUMOPOS, NPUHMEPOB) UHMEPNPEMU-
posaau usema no-pasromy. PRMG coz0an eOunvlii «nepexooHblii» 3manoH.

*** RMG (Reference Medium Gamut) — ugemogoii oxeam, ucnonb3yembviii Kak nPOMe*Cymou-
Hoe 36eHo npu cozoanuu Device Link npocpuneii.

Takum 06pazoM, PO MOTYT ObITh CMEIIIAHHBIMU U COBIIA/1aTh, COXPAHSIs TPU ITOM UCTHH-
HOE COIIOCTaBJIEHUE LIBETOBOTO OXBaTa.

OpHako y 3TOro noaxoja ectb psiji HejoctaTkoB. O/IMH U3 HUX 3aKJII0YAeTCsl B TOM, UTO 1IBETa
ABaskabl conocrabisioTcs. ConocTaBieHue [IBETOBOTO OXBATa MHOTIA HE OYEHb TOYHOE, U TEOMETPUS
peoOpa30BaHMI MOXET He KOMIIEHCUPOBATh JIPYT Jpyra, OCOOEHHO YUUTHIBAS, YTO MPOU3BOJUTEIH
npoduieit MOryT BHIOMpPATh pa3Hble JITOPUTMBI COTIOCTABJIEHUSI [IBETOBOTO OXBaTa.

Ion «xommieHcarmen» noapa3yMeBaeTcs, YTo Aaxke €CU Bbl CBSA3bIBAETE OAHO U TO K€ UCXOJ-
HOE LIBETOBOE ITPOCTPAHCTBO C OIHUM U TEM K€ 11€JIEBbIM LIBETOBBIM IIPOCTPAHCTBOM, LIBETOBOW OXBAT
MOXeT ObITh paciivpeH (HarmprmMep) B mpoliecce npeodpasoBanuss B PRMG, a 3atem cHOBa cxkat
npu npeodpazoBanuu 13 RMG B IpoCTpaHCTBO YCTPOKMCTBA, M ST PACHIMPEHUSI U CKATHS MOTYT
HE COBCEM COBIIaJIaTh.

VuuTteiBas, 9to 11BeToBoM 0xBaT PRMG OTHOCHTENTEHO IMPOK (OOJTBIIE, YeM Y MHOTUX Pealb-
HBIX YCTPOWCTB), MO0OHOE pacIIUpeHre 1 IOBTOPHOE CKaTue OyayT OObIYHBIM SIBJICHHEM.

I'naBHBII HEJOCTATOK 3aKJII0YAETCS B TOM, YTO MOXKET MOAJEPKUBATHCS TOJIBKO OJVH (HE KOJIO-
PUMETPUYECKHIA) TapaMeTp — HACBIILIEHHOCTb.

TunuyHoe okuIaeMoe MOBEJEHUE COMOCTABJIEHU S IBETOBOI'O OXBaTa Ha OCHOBE NEPLENIIMOH-
HOTO HAMEpEeHUsI 3aKJII0YAETCs B CHKATHH JIOOBIX 00JIacTell MCXOHOTO IIBETOBOTO OXBATa, JIKAIHUX
3a TMpe/ieiaMH LIeJIEBOro 1BETOBOTO OXBATa, HO JUIsi 00IacTeld, MOMaaoyX B 1esieBoi ramyT. [lpu
3TOM U3MEHSIs1 UX KaK MOKHO MEHbIIIE, COXPaHss INIABHOCTb ¥ IPONOPLUMOHAIBHOCTD 110 OTHOLIEHUIO
K CXKaTbIM LIBETaM.
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DTO MaKCUMAJIbHO COXPaHsIeT UCXOIHBIN «BU», 0OeCTieunBast TUIABHOE MepeMellieHe IBETOB
(BBIXOIAIIMX 32 MPE/ebl IBETOBOIO OXBATa) B 1I€JIEBOM LIBETOBOM OXBaT.

TunryHoe NoBeJeHUe 3a/1a4M HACBHIILIEHHOCTh 3aK/I04aeTcs (Kak MUHUMYM) HE TOJIbKO B CKa-
THU UCXOIHBIX I[BETOB, BHIXOISAIIMX 3a MPEAEbl IIBETOBOrO OXBaTa (YTOOBI OHM COOTBETCTBOBAJIH
IIEJICBOMY OXBaTy), HO B PAaCIIMPEHUU JIIOOOW T'PaHMIIBI UCXOIHOTO 1IBETa, MOMAJAIONIeH B LIeIeBOM
ramyT, 3a ero Mpejesbl, YTOObl COOTBETCTBOBATD IIEJIEBOMY TaMyTy.

Hexkoropble nmpakTuyeckue cornocTaBieHus IBETOBOrO OXBaTa HACHIILIEHHOCTh MOTYT HEMHOTO
BBIXO/IUTD 32 IIPE/IEITBI LIEIEBOTO FaMyTa, YTOObI 00ECTIEUTh IMOJTHYIO HACHIITIEHHOCTh I'PAaHUYHBIX I1BE-
TOB, a TaK’Ke€ TIOBBICUTH HACHIIIIEHHOCTh BCEX IIBETOB, OTOOPAXaeMBbIX Yepe3 Hero.

[Tpu conocrasnenuu ucxoanoro 1eeroBoro oxsara ¢ RMG B A2B Tepsiercst Bcst uHpopmanust
O TOM, Kakue 00JIaCTH MCXOJHOTO IIBETOBOTO OXBAaTa HAXOASTCS BHYTPU WM BHE LIEJIEBOTO raMyTa.
[ToaTomy conocTaBieHue LIeleBOro IIBETOBOIO OXBaTa HE MO3BOJISIET YCTAHOBUTH, KAKUE 1IBETa MOKHO
OCTaBUTbh HEM3MEHEHHBIMY, a KaKue HYKJAl0TCs B CKaTuu. Bee, 4To MOXKHO caiesiath — CONOCTaBUTh
RMG c 1ieneBbIM IBETOBBIM OXBAaTOM, TEM CaMbIM peain3ys 3aady pekXHUMa HAaCBHIILIEHHOCTb.

Ecnu ncxomHpiii IBET He ObUT paciivpeH A71s 3anonHeHus oonactu RMG B kakoii-mmdo 4actu ¢
romMoIpio A2B, TO pe3ynbTar OyaeT Ype3mMepHO CXKaT U OyJeT BBINISAICTh TYCKJIBIM, TIOCKOJIBKY aJITO-
put™ padoTsl ¢ Tabnuiieit B2A BhIHYKIEH UCXOOUTh U3 TPEINOIOKEHUs, YTO MOTYT CYyIIIECTBOBATh
1[BETa, KOTOPHIE 3aroaHAIT 00macth RMG.

3710 (yHAAMEHTAJIBHOE OrpaHHYeHUE NMPUMEHEHHs MPEeJBAPUTEHHO BBIYMCICHHBIX IIBETO-
BBIX NpeoOpa3oBaHuil. EAMHCTBEHHBIN 3((PEKTUBHBIN CIIOCOO MPEOAOIeHUsT TAKMX OrpaHUYECHUI
— Tepexo] K aKTMBHOW apXWTEKType yNpaBJeHHs LIBETOM, B KOTOPOW IIBETOBBIE MpeoOpa3oBa-
HUS BBIYHCIISIOTCS] BO BPEMsI COSJMHEHN s, YTOOBI YUUTHIBATh (PaKTUYECKUE IIBETOBBIE IPOCTPAHCTBA
WCTOYHUKA W HA3HAUCHUS.
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Kaanoposka u npodguinpoBaHue

Hexoropble TepMUHBI MOTYT BBI3bIBATh MyTaHUILy. MHOIMX JIOEH CMYILAET pa3HULA MEXIY
KaJTMOPOBKOM 1 XapakTepusanueit (mpopuiMpoBaHueM).

KamOpoBka — 3TO COKpallleHHBId TepMHH B TrpaduueckoM au3aiiHe, 0OO3HAYAIONIUIA
HACTPOMKY MOBEIEHUS YCTPOWCTBA AJIs1 IOCTHKEHHUSI LIEJIEBbIX MOKa3aTesied. VIHpIMU cioBaMu, 3TO
MPOLIECC U3MEHEHHUsI LIBETOBBIX XapPaKTEPUCTHK YCTporcTBa. OOBIUHO 3TO AENAeTcsl AByMsl CIOCO-
Oamu: yepe3 IeMeHTHl YIIpaBJIeHUs UCIIIEeM WM BHYTpeHHUe HacTporiku (MeHio OSD) u npume-
HEHMEM KPHBBIX K IJBETOBBIM KaHaJIaM.

*** OSD (On-Screen Display) — ecmpoertoe mero MOHUmMopa, HaKAadbl8aemoe NOBePX U300-
PadCeHUsi ONsi HACMPOUKU SIPKOCHU, KOHMPACMd, yeemonepeoaui, 8bloopa 6xo008 u opyeux napa-
mempos. Yaue ecezo akmusupyemcsi KHOnNKot «Menu» (uau Oxcoticmukom) Ha Kopnyce.

CMbICT KTMOPOBKY 3aKJTI0YAETCS B TOM, YTOOBI TPUBECTH YCTPOMCTBO B OINPEAEIEHHOE COCTO-
SIHAE OTHOCUTEJILHO €T0 IIBETOBOTO OTKJIMKA. YacTo 3T0 npuMeHsieTcsl Kak crocod odecrieueHust Boc-
MIPOM3BOIMMOCTH PE3YJIbTATOB B TIOBCEAHEBHOM padoTe. KamiOpoBka siBiisieTcs: Hanbosee mpakThy-
HBIM CITIOCOOOM YCTaHOBKM TaKHUX MapamMeTpoB, KaK TOYKa OeJIoro u spkocTh quciuiesi. Kak npasuio,
Ppe3yJIbTaThl M3MepeHni Tuctuies mocie kKamOopoBku ArgyllCMS xpansites B (aiiiax.

Js HEeKOTOpbIX crelupUYEecKUX MPUWIOKEHUI (HApuUMep, MporpaMM BOCIPOU3BEAECHUS
BHU/I€0) KAIMOPOBKA MOKET UCTIONb30BAThCS JJIsI KOPPEKTHOTO OTOOpakeHHs BUJEOCUTHAJIA C Ofpe-
JeIEHHBIM KOJMPOBaHKEM (T.€. IIBETOBBIM IIPOCTPAHCTBOM) Ha JMCILIee Oe3 HEeOOXOAUMOCTH MpUMe-
HEHUsI IPOrPaMMHOTO MJIH alapaTHOro oOecTieueHurs 1J1sl yIpaBiIeH!s] IBETOM U MPeoOpa30BaHuUs
Me:XY [IBETOBBIMU ITPOCTPAHCTBAMHU.

JI1s1 KaskJIor0 MCXOJHOTO IIBETOBOTO MPOCTPAHCTBA HEOOXOAMMO BBIIOTHUTD CIEIUAIBHYIO
KaJMOPOBKY, TPH 3TOM JUCIUIEH MOXET KOPPEKTHO OTOOpaKaTh TOJIBKO OJVH MCTOUYHHMK OJHOBpE-
MeHHO. Eciii y Bac N 1IBETOBBIX MPOCTPAHCTB MCTOYHMKOB U M IHCIUIEEB, TO JJIsI OTOOpaKeHUs
M0O0ro UCTOYHKKA Ha JTIOOOM JucIiiee moTpedyeTcs co3nath N X M KaiuOpOBOK.

XapaxkTtepuzaius (Wi npopuIMpoBaHue) — 3TO (PUKcALMs TOrO, KaK YCTPOMCTBO BOCIIPOU3-
BOJWT LIBET WM pearupyer Ha Hero. Kak mpaBuiio, pe3ynbTaT coxpaHsieTcsi B Ipoguiie yCTporCTBa
dopmara ICC. Cam no cebe Takoit mpoduib HUKaK He u3MeHsieT 1BeT. Ho 3To no3posnsier cucreme,
takor kak CMM (Color Matching Module, Monysb yripaBjieHUsI IIBETOM) WIN MPUIOKEHUIO U3Me-
HATH IBET NIPX padboTe ¢ MPOGUISIMHA YCTPOCTB.

3Has XapaKTEpPUCTUKU JBYX YCTPOICTB WJIM LIBETOBBIX MPOCTPAHCTB, MOXKHO OCYIIECTBUTh
MEPEHOC 1IBETa U3 OTHOTO YCTPOWCTBA B JPYTOE.

Nwmes ucxonnelil npoduiis (HarpuMep, poTokamepsl) U Mpoduib Ha3HaYeHUsl (Hampumep,
JWCILIes), MOKHO BBIYMCIHUTH TpsiMoe TipeoOpa3oBaHue Mexay Humu. B tepmunonorun ICC 3to
HazpiBaetcsi Device Link (CBsI3b yCTpOUCTB).

[Tpeumy1iiecTBO TaKOTO Criocoda yrpapieHus [IBETOM 3aKJII0YAETCsl B TOM, UTO IpeoOpa3oBa-
HUSI MOTYT CO3/IaBaThCsl HA JIETY MEK/1y JTIOOBIM UCXOIHBIM I[BETOBBIM MIPOCTPAHCTBOM U JIUCILIEEM,
Y BCE€ Pe3y/IbTaThl OTOOPAKAIOTCS B OAHOM M TOM K€ BBIXOZHOM M300paKEHHH.

MHorve UCTOYHMKM € pa3HbIMU LIBETOBBIMU IPOCTPAHCTBAMM (MJIM HEM3BECTHBIE HA MOMEHT
pOUIMPOBAHUS AUCTLIEST) MOTYT OBITh OTOOPaXeHbl KOPPEKTHO.

[Tpu 3TOM, ecnu y Bac ecTh N UCXOIHBIX IIBETOBBIX IPOCTPAHCTB U M AHUCILIeEB, TO A7l OTOO-
paskeHus T0OOro UCTOYHKKA Ha JTIOOOM JucIuiee Heooxoaumo co3aath N + M npoduieit.

Crnemyer OTMETUTD, YTO XapaKTepucTHKa (Mpoduib) OyneT AeHCTBUTENbHA AT YCTPOMCTBA
TOJIKO B TOM ClIy4yae, €Ciiid YCTPOMCTBO HAXOAUTCS B TOM XK€ COCTOSIHUM KTMOPOBKH, B KOTOPOM
HaXO/IMJIOCh HA MOMEHT IPOBEAEHUS XapaKTepU3aLuu/IpoUIMpOBaHus.
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B cnyvae ¢ mpodunsmu tuctuiesi BOZHUKAET IOTIONHUTEIbHAS MyTaHUIIA, TIOCKOJIbKY MUH(Op-
Malysi O KaIMOpOBKE 4acTo Jyis ynoOcTBa XpaHuTcs B npoduie. [To oOmenpuHaTol MmpakTHKe
uH(pOpMaIHs XPaHUTCS B Tere, Ha3biBaeMoM vegt. XoTsl nH(pOpMaIys COIepKUTCS B poduie, HH
OZIVH M3 OOBIYHBIX MHCTPYMEHTOB (TIpOrpaMM WM MpUIokeHnii), ocHoBaHHbIX Ha ICC, He 3HaeT o
Hell ¥ HUYEro C Hel He JIeJIaeT, OHA MPOCTO «IPUCYTCTBYET». AHAJIOTUYHO TUITUYHBIE HHCTPYMEHTHI
Y TIPWIOKEHHUs [Tl KATMOPOBKY TUCIUIess He OyAayT 3HaTh o xapaktepuctukax ICC (mpoduie) u
HUYEro ¢ HUMH He OyIyT JIeNaTh.

**%* Tee VCGT (Video Card Gamma Table) ¢ ICC-npogpune monumopa — 3mo uacmmulii mee,
cooepoicauwiuil, Hanpumep, KaauoOposouHvle Kpueble (Mabauyy 2amMma-Koppekyun), Komopole 3azpy-
arcaromest Henocpeocmeento 6 suoeokapmy (GPU) oas ucnpaenenus yeemonepeoauu u sipkocmu. On
obecneuusaem npuseoeHUe MOHUMOPA K UeAeGblM 3HAYEHUSM, UCNPABASS YBend HA YPOBHE BUOEO-
cuenana. Ilpu smom, Kak ckazamo evlute, NPOZPAMMHOe 0DecneueHue U ONePauUOHHAS CUCTEMA He
yuacmeylom 6 npoyecce, Kpome 3azpy3Ku meaa Ha KaKOM-mo smane padoniul.
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N ckaxeHust 9epHOro nuBeTa

Wnorna nocne co3nanust npoguiis caMble TEMHbIE Y€pPHBIE TOHA M300paKeHHs CIMUBAIOTCS C
YEpHBIM 1IBETOM JuCILIes: (YCTaHOBJIEHHBIM, Hanipumep, uyepe3 MeHio OSD).

[Touemy 310 poucxoaut?

[TpuarH MOKeT OBITh HECKOJIBKO, HO camasi paclipoCTpaHEeHHas!: B M300paKeHUH €CTh YepHBIE
[BETa, KOTOpbIe TEMHEEe YEPHOTO I[BETA TUCIUIES], IOITOMY aJITOPUTM YIIPABJIEHHS IIBETOM 00pe3aeT
I[BETA, BBIXOASIIUE 32 TIPelesTbl raMyTa.

Hekotopble norysisipHble CHHTETHUYECKHE [[BETOBBIE IIPOCTPAHCTBA UMEIOT UACANIbHBIN (M HEpe-
QJIMCTUYHBIN) HYJIEBOW YepHbIH 11BeT, Hanpumep, SRGB u Adobe RGB. B peanbHbIx npoduiisx uep-
HBbIE I[BETa HE PaBHBI HYIIO, TIO3TOMY MPe0Opa30BaHUe MEXAYy HUIMU C IPUMEHEHUEM KOJIOpUMETpH-
YECKOro ajJropuTMa MpHBeAeT K 0Ope3aHuIo YePHBIX TOHOB U MoTepe AeTasel TeHel. Takue TeMHble
TOHA OTOOPaKAIOTCS KAK MAKCUMAJILHO YEPHBIN 1IBET.

*#% «Hyneeoti» uepHbwlii ysem Ha MoHUmope (abcoNtomHo uepHulii) O3Hauaem omcymcmaeue cee-
ueHUst (UAU NPONYCKAHUS céema) nukceneil. /locmudicerue 3mozo YyposHsi, ecau OHO 803MONCHO, 306U-
cum om muna Mampuybl, HACMpoex 8UOeOKaApmvl U NAPAMEMPO8 Camo20 MOHUMOPA.

UroObl M30€KaTh 3TOr0, HEOOXOIUMO MTPUMEHHTH AJITOPUTM COTTIOCTABJICHHS IIBETOBOTO OXBATA,
KOTOpBIN Oy/IeT NEPEeHOCUTh YE€PHBIH LIBET UCXOTHOTO N300PAKEHHUsI C YEPHBIM LIBETOM JHCILIES], HO
COXPAHMT pa3Inire MeXIy BCEMH OCTAJIbHBIMU [[BETAMH.

**% Conocmaenenue yeemoegozo oxeama (Gamut Mapping), conocmaenenue uau Mannuxe yee-
1MO0B020 0X6AMA — NPOUECC NEPe8OOa UBEMO8 U3 0OH020 UBEMOB020 NPOCMPAHCMEA 8 Opyeoe, Ko20a
UCXOOHDIIL duanason wupe uenesoezo. Tpedyemcs, umoovl ysema, KOmopwle He MOdCem NOKA3ambo
ycmpoticmeo uau gpopmam, He 00pe3anucs, HO NEPEHOCUNUCL 8 OONYCIUMbIE C COXPAHEHUeM npa-
BUNBLHO20 BUBYANLHOZO BOCNPUSIMUSL.

Kaxk npaBusio, 111 COMOCTaBIEHUsI IBETOBOTO 0XBAaTa AOCTYIHBI TOJIBKO [1Ba criocoda. OCHOB-
HOH METOJ: MPeJBAPUTENHHO HACTPOSHHOE (CTATUYECKOE) COMOCTaBIEHUE IIBETOBOIO OXBATa, BCTPO-
enHoe B npodwu ICC tuna cLUT. Bropoii MeTo oipa3symeBaeT CONOCTaBIEHUE LIBETOBOTO OXBaTa
«Ha JIeTy» (IMHAMUAYECKH), BBIIOJIHAEMOE MOAY/IsIMHU yiipasiieHus usetom (CMM). Hanipumep, Tak
nenaer Adobe BPC (c momotiipio MeToa KOMIEHCAIIMM TOYKK YEPHOT0), HO MHOTIA TAaKHUE METOJIbI
MIPUMEHSIIOTCS B IIPOrpaMMax-IpUIOKEeHUsIX, WK cucteMamu ¢ nopaepxkkoin LCM (Little CMS).

**%% Little CMS (LCMS) — 3smo 6ubauomexa npozpammuozo 00ecneueHusi ¢ OmKpblnblm
UCXOOHBIM KOOOM, NPEOHA3HA4eHHAas 05 ynpaeneHus ueemom. OHa no3eonsiem npozpammam Kop-
PEKMHO pabomams ¢ YBemamu, UCnoav3yst mexcoyrapooHvle cmarnoapmol ICC (International Color
Consortium) 0nsi npeodpaz08anuUst U8emMosvbix NPpogPunell.

VYcranoBka nporpammsl Adobe BPC nHorga HeBo3MoXkHa, mporpaMmma JI0OCTyITHA He /17151 BceX
ornepalvoHHbIX crcTeM. OIHAKO MOKHO CO3aTh MPOMUIIb AUCIUIEs C COOTBETCTBYIOIIMM COMOCTAB-
JIEHHEM IIBETOBOTO OXBATa U YCTAHOBUTb €TO.

[Tpopum ICC Tuna meiinepa/MaTpuiibl He OJIEPAKUBAIOT COTIOCTABJIEHHE LIBETOBOTO OXBATa,
MIOCKOJIBKY B HUX MTPUMEHSIETCSI TOJIBKO OJIHO JIOCTYITHOE TIpeoOpa3zoBaHue (PeHJEPHHT); TaKue Mpo-
b He oOnamaT HEOOXOIUMON THOKOCTBIO JJIs BKJIIOUSHHS COTIOCTaBJICHHS IIBETOBOTO OXBATa,
BCErJa MMEI0T KOJIOPHMETPHUECKYIO HarpapieHHOCTh. [loaToMy, ecnu TpedyeTcst BKIIIOUUTh COTO-
CTaBJIeHHe IIBETOBOTO OXBaTa, HEOOXOMUMO co31aTh Mpodrits auctuiess Ha ocHoBe cLUT. (O6parute
BHUMaHUE, YTO HE BCE MPOrpaMMBbl WM cUCTEMbI TpUHUMAIOT npoduiu cLUT).

C nomombio ArgyllCMS HetpyaHO co3nath npodwmis cLUT, Ho nporpamme colprof HeoOxo-
AUMO yKa3aTh, KAKOe IIBETOBOE MPOCTPAHCTBO OyAET MPUMEHSITHCSI B UCXOTHOM (aiie.

Harpumep, ecnu ricxoHble 1300pakeHus1 HaxonsaTcs B mpoctpancte SRGB, To komanna cie-
Aylomasi:
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colprof -v -S sRGB.icm -D "My Display'' MyDisplayProfile

Kak Bugure, omms -S BriounT aitn SRGB.icm B npodwuib. (be3onacHee mpuMeHsTh Mpo-
¢wis SRGB, npepocrasnsiemeiii ArgyllCMS, uem nipodpuinb SRGB HeM3BeCTHOro MporCcXokIEHUSsI.
Haiingure npoguins sSRGB B karanore ref.)

B nanHoM ciyuaet cosnaotces 3 otnenbabie TaOmuipl cLUT B2A: omgHa 115 KonopumeTpuyde-
CKOTO PEeXKMMa, OJIHA JIJIsI EPLIETIIIMOHHOTO 1 OfHA ISl PeKUMa HACHIIIIEHHOCTb.

JIBe TabnuIIbI (1S IEPUETIIMOHHOTO U HACHIIIIEHHOCTH ) Oy/IyT MIMETh COOTBETCTBYIOIIIEE COIO-
CTaBJIeHHe [IBETOBOIO OXBAaTa JIJIsl UCXOTHOTO IBeTOBOTO MpocTtpancTBa SRGB. Takum o6pazom, octa-
eTCs TOJIBKO YOeUThCS, YTO TIPY BKJIIOUSHUU MPOQUIIS TUCTIIes UCTIONB3YeTCs MO0 MepleniioH-
HBII pEHJICPUHT, JIMOO HACHIIIIEHHOCTb.

*** Taonuyvt CLUT B2A (Color Look-Up Table, Business-to-Administration uau é Konmex-
cme ICC-npogpuneii — «Device to PCS») — amo komnonenmol ysemoswix npogpuneti ICC onst mou-
HO20 npeobpazo8aHuUs Y8enoes U3 Y8emoe0o20 NPOCMPArHCmMea YCmporicmea (Hanpumep, npuHmepa Ul
MOHUMOPA) 8 He3asucumoe usemogoe npocmparcmeo ceésizu (PCS, 0oviuno Lab uau XYZ).
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OneHka neJeBbIX BXOIHBIX JAaHHBIX

Cy1iecTByeT MHOKECTBO MUIIIEHEH IIBETOBOTO MPOMUIMPOBAHNSI, CO3IaHHBIX JJIs1 XapaKTepu-
CTUKH BXOITHBIX JIaHHBIX, HO MHOT/IA ObIBAET CJIOKHO PEIINTh, KaKast U3 HUX JIydllle BCEro MOJOUIeT
JUTsl KOHKPETHOM 3a/1auH.

[MonydennsIit ipoduib OyIEeT TOYHBIM TOJBKO B Mpe/iesiaX WU BOJIU3M 1IBETOBBIX 3HAUCHMUI,
COZIepXKaIlMXCsl Ha TeCTOBOM TaOuIle. DTO 03HAYAET, YTO €CJIU I[BETa, KOTOPHIE BbI (DaKTUIECKU 00pa-
OaTbIBaeTe YCTPOWCTBOM, BBIXOAST 32 MTPE/IEIIbl TaMyTa TECTOBOW TAOJHIIBI, IIBETOBbIE 3HAUSHHU ST OyIyT
9KCTPANOIMPOBAHBI MPODUIIEM U, CIEI0BATETBHO, OKAKYTCSI HE OYE€Hb TOUHBIMH.

*** Famym (Color Gamut) — 3mo KOHKpemHblii OUana3on Uau 4acms 6cex CYuleCmeyrouux
UBemos, KOmopyro Modx4cen omoopasunts YCmpoucmeo (MOHUMOp, NPOEKMop, NPUHMEP) UL BOCHPO-
uzeecmu mamepuan (Kpacka, mkas). 30eco u oanee 2amym u U8emoeoli 0X6am UOeHMUUHbL.

*#% [lokpoimue eamyma — Mo NPOUeHm Om 3a0aHHO20 UBEMOB020 NPOCMPAHCMEA, KOMO-
pblii Modicem socnpouseecmu ycmpoticmeo. Tak, ecau Ha ycmpovicmee Yykasauo, Ymo OHo NOKpbleaem
100% sRGB, oro dondxcro omoopadxcams noauwlii ouana3ox yeemos SRGB.

[Mpoduns Oyger TOUHBIM TOJNBKO JAJISL IIBETOB, ONM3KMX K IIBETaM, MpENCTaBJIeHHBIM Ha
muineHd. Yem Omke M paBHOMEpHEe PacHoiOKEeHbl 3HAYEHUsI TECTOBOM JUarpaMMbl B Mpeesiax
[[BETOBOTO OXBaTa, TeM TOYHee Oy/leT nuarpamMmMa B I1eJIoM. Takum oOpa3oM, Kak MpaBWIIO, YeM
OOJIbIIIe TECTOBBIX 3HAYCHUH (OO0JIbIIIEe Pa3HOOOPA3Msl IIBETOB), TEM KaueCTBEHHEE pe3yJIbTar.

[Nono6no ramyTy, mpousb OyaeT TOYHBIM TOJIBKO B AMANA30HE YPOBHEN SIPKOCTH, UCTIONb3Yye-
MBIX TeCTOBOM TaOnuIeld. B TeMHOI yacTu ujeanbHOe 3HAYSHHE YepHOTO Ha TECTOBOM TadsuIle Oyaer
padoTarh Kak CBETOBOU Oapbep. B Oenoil yactu uaeanpHOe 3HaYeHHE OeIoro Ha TeCTOBOM TaOuIle
craneT uaeayibHbiM 100% oTpakaronmm paccerBaTesieM.

Ha npakTtuke cieyer yuynTeiBaTh eiie OAMH MOMEHT: 10 YMOJTYAHHUIO TOYKa OeIoro mpoduis
YCTaHABJIMBAETCS 3HAUEHHEM OEJIOr0 TECTOBOW TaOJHUIIBI, U JTIOObIe 3HAUSHUsI, TIPEBBIIIAIONIIE TO
3HaueHHUEe, MOTYT ObITh 00pe3ansbl mpodmieM. [loaTomy B uneasne Oenble y4acTKU JOKHBI IPE/ICTaB-
JISITh 3HAYeHUE OeJIoro MMEHHO ISl TeX YCJIOBHMI padoTh, ISl KOTOPBIX BBl OyAeTe MCIONb30BaTh
BXOJJHOE YCTPOUCTBO.

OpnHa U3 OCHOBHBIX MPOOJIEM KOJIOPUMETPUYECKON XapaKTEpPUCTUKK YCTPOMCTB BBOJA 3AKJTIO-
YaeTcst B TOM, YTO TaKMe YCTPOKMCTBAa He OOJNAAl0T CIIEKTPATbHOM YyBCTBUTEIBHOCTHIO YeJlOBeue-
cKoro rnasa. [IpruOophbl «BUASIT» LBET MO-APYroMy, YeM YeJIOBeK, HET Cocoda UAealbHO KOMIIEH-
CHpOBaTh pa3inuus B mpoduie ycrporctBa. HekoTopeie crieKTpasibHble 3HAUeHHS OyTyT BBITJISIIETh
OZIMHAKOBO JJIs1 YCTPOMCTBA, HO MHAUE ISl HAC, K HA0OOPOT.

Konopumerpuueckuii mpoduiib JTydliie BCero KOMIEHCUPYeT pa3indusi, KOT/a 1eJeBble TeCTO-
BbI€ 11B€Ta (BBOJI) UMEIOT CIIEKTPAIbHbIC XapaKTEPUCTUKU OTPAKEHUsI, XapaKTepHbIe AJIs1 Ipearnona-
raeMoro BbIBOJA. BbI MoyunTe HAWIydIlve pe3yJbTaThl, €CIM TECTOBAs MUIIEHb MCHOIb3YeT Mpo-
1IeCC MeYaTy, aHAJIOTUIHBIN TPUMEHSIEMOMY BaMU YCTPOUCTBY (TIPHHTEPY).

Tak, eciu Bbl coOUpaeTech CKaHMpoBaTh (hoTorpaduu, Bam ClieqyeT UCIIONb30BaTh TECTOBYIO
MHUIILIeHb, OCHOBaHHYIO Ha (poTorpadpuueckux JaHHbIX. Eciv BBl CKaHUpyeTe pOU3BeAeHHS UCKYC-
CTBa, TO BaM CJieyeT IPUMEHUTh TECTOBYIO TaOJIUIly C MMTMEHTAMH, aHAJIOTUYHBIMH KpacKam st
MPOMU3BEECHUI UCKYCCTBA U T.]1.

[Ipu xapaktepucTke (hOTOKaMep JOMOTHUTETbHBIM UCTOYHMKOM CHEKTPATbHBIX Pa3Iyuuil
SIBJISIETCS] ICTOYHUK OCBelieHus. Jlydilie Bcero BRIOpaTh UCTOUHUK CBETA JIJISI MUIIIEHH IMOXOKUM Ha
TOT, TIPA KOTOPOM BbI OOBIYHO Jefiaete ¢rotorpaduu.
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Hacrtpoiika npon3BOaNTEJIbHOCTH

Hexoropsie onepaiuy B ArgyllCMS MOryT BBIIOJIHATHCS MEAJIEHHO, [IO3TOMY MMEET CMBICIT
M3YUYHTH CIIOCOOBI TIOBBIIICHUSI OBICTPOICUCTBHUSI MIIM HAXOXKJEHUSI KOMITPOMHUCCA MEkly TIoTpedie-
HHUEM MaMsITH U TIPOU3BOAUTEEHOCTHIO.

Harpumep, mipu co3mannu cBsizeid MexIy ycTpoucTBamu win TaGmuriamu B2A mpodwuneit
BpeMsI BBITOJTHEHUSI YaCTO ONpe/esisieTcsl ”HBepCcUel 3HaUeHUI MPsIMOTo TOMCKa 1iBeTa. [[ist yckope-
HUS IONOOHBIX OTEpaIiil MPEIOCTaBIISETCs KIII B OTIEPATUBHON MaMSITH, T1€ XPaHSATCS BHIYMCIICH-
Hble 3HAYEHUS Ha CITy4ai, eCJIM MX MOXHO MPUMEHHUTH Oosiee onHOro pasza. O6beM mamsTH KIIIu-
POBaHUsI 33/1a€TCS1 B KOZIE M COCTABJISIET TMOJIOBUHY JOCTYITHOHM OINEpPaTUBHOM MaMSTH CHUCTEMBI C
MUHUMAaJIbHBIM 3HaYeHueM S0 Moaiir.

Pasvep BbiIeNeHHOW TMaMATA MOXHO W3MEHHTh, YCTAHOBHB TIEPEMEHHYIO Cpe[bl
ARGYLL_REV_CACHE_MULT Ha uyucno 6omnbiie uii MeHbite 1,0. 9To yMHOKHUT pa3Mep K3Ia
Ha ykazaHHoe uucio. Harpumep, 1,5 yBenuuut paszmep kamia Ha 50%, 0,5 yMEHBIIUT ero BABOE.

Ecnu BB 3ameTvii, 4to rporpamMmel colprof mwmm colink paboTaloT MeajieHHO, TIPU STOM MPO-
[IECCOPBI KOMIIBIOTEPA MPOCTANBAIOT, 3TO Oy/IET MPU3HAKOM aKTUBHOW paboThI (haiiyia MoAKAuYKHA Ha
’KECTKOM JIMCKE U 3aIpoca CIMIIKOM OOJIBIIOro 00beMa MamMsTH.

Takoe noBe/ieHre MOKET ObITh CBSI3aHO C TEM, UTO JIpyTrHe MPUIOKEHHU s TAK)KE 3aHUMAIOT MECTO
B MaMSTH, WK ke rporpammbl ArgyllCMS nsiTaiotcst 3anpocuThb Oobllie MaMsITd, YeM (DaKTHUECKH
JOCTYITHO.

B Takux cioyyasgx MOXHO TONpoOOBaTh  3aKpBITh  Opyrue  NPWIOKEHUS — WIH
YMEHBbIIUTh O0BbEM TaMATH, TMpeaocTaBleHHON i mporpamm  ArgyllCMS, ycraHoBuB
ARGYLL_REV_CACHE_MULT na 3Hauenue mensiie 1,0 (Hanpumep, 0,5).

Ecnu y Bac MHOTO JOCTYIHOM NTaMSTH, MOXHO TIOMPOOOBATh YBEJIUUUTDb pa3Mep K3IIIa, YTOObI
MPEIOCTaBUTh TporpaMMe OOJbllle JOCTYITHOM ONEpaTWBHON MaMsTé (OCOOEHHO €Cl BO BpeMs
00pabOTKM MOSABIIAETCS MPeAyIpekIaloIee COOOICHUE).

[Tpu 3TOM, ecnu Bl ycTaHOBUTE 3HaueHue Onuskoe K 2,0, BBl PUCKyeTe BbI3BaTh AKTHBHYIO
TOJIKAUKy Ha TBEPAOTEbHBII HAKOIUTEb KOMITBIOTEPA, YTO MOKET 3HAUMTENILHO 3aME/IJIUTh PadoTy.

N3BecTHa HacTpoiiKa, CIOCOOHAs CYIIECTBEHHO MOBJIMAThL HA BpeMs cO3[aHus Tadmui B2A
— paspeleHre ceTKr 0OpaTHOTro MoKcKa. YeM Menbye ceTka, TeM MeHblle TpeOyeTcsi pecypcoB Ha
TIOUCK TSI OTpeJieSIeHUs] 3HAYeHUI BXOJHOTO I[BETOBOTO MPOCTPAHCTBA, COOTBETCTBYIONIMX IieJie-
BOMY 3HAUEHHIO BBIXOIHOTO IIBETA, HO TeM OOoJIbllie TPeOyeTCsl MaMSITH U TeM OOJIbIIe BPEMEHH yXO-
AWT HA MHUIMAIU3AIMIO CETKH.

IMepemennas cpenst ARGYLL_REV_ACC_GRID_RES_MULT no3BosisieT u3MeHsTh pa3pe-
IIEHKE 10 YMOTYAHUIO C TIOMOIIBI0 MaciTadHoro koadgduumenta. Hanpumep, 3Hauenve 0,5 ymeHb-
AT paspelieHne BaBoe (00bYHO 1/8 OT 00IIero KoamyecTBa MNEMEHTOB CETKH), a 3HaueHue 2,0
YIBOUT €ro, 4TO MPUBOAUT K BOCBMUKPATHOMY YBEJMUYEeHHUI0 TpeOyeMoi naMsty. CIumKom 00Jib-
I1I0€ YBEJIMUCHUE pa3pelleHrs] YMEHBIINUT JOCTYIHYIO MaMATh U1 0OpaTHOTO K3IIa U 3HAYUTENIBHO
YBEJIMYUT BPEMsI HACTPOMKH.
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dopmatsl ainnos ArgylICMS

Argyll ucnionb3yet 1Jist cBoeld paboThl HECKOJIBKO (popMaToB (haiiioB, HEKOTOPbIE OIPeIeIICHbI
BHEIIIHUMM CTaHAAPTaMU, & HEKOTOpble YHUKaJIbHbI U151 ArgyllCMS.

Oto creayonye popMarsl U pacmupenust: (til, .ti2, .ti3, .cal, .cht, .gam, .sp, .cmf, CGATS,
ICC, MPP, TIFF, VRML, X3D, X3DOM.

@aiinw Wtil, .ti2, .ti3, .cal, .cht, .gam, .sp, .cmf, .ccmX, .ccss — 3T0 crienpUyHbIE A5
ArgylICMS TtekcroBble aitisr ASCII CGATS.

***% CGATS ASCIl — ¢popmam obmeHa OAHHBLIMU, OCHOBAHHDBI HA MEKCIMOBOM CIAHOApme
ASCII, komopblii WUPOKO UCNONL3YEMCSE 8 NoAupaguLL, KOLopUMempuy U yugposoli neuamu 0
nepeoauu pe3yavmamoe usmMepeHuli ygema (Hanpumep, OaHHbIX CheKmpoghomomempa,).

daiinei .til, .ti2, .ti3 — paiiisl 171 XpaHEHU I 3HAYEHUI YCTPOUCTBA, HEOOXOMUMBIX JIJIsI CO3/1a-
HUSI TECTOBOU JUarpaMMbl MPOUIMPOBAHUSI.

daiinpl co3malTcsl ¢ MOMOIIBI0 MporpamMm targen, chartread, dispread, filmread, scanin,
fakeread, cb2ti3, kodak2ti3, txt2ti3, dispcal, printcal, synthcal.

dopmar .cal copepkUT TaHHbIE O KATMOPOBKE YCTPOWCTBA, Tako (hailsl co3/1aeTcs Mporpam-
mamu dispcal, printcal, synthcal.

daiin ¢ pacimpenuem .cht — 3710 aiin pacro3HaBaHUS TECTOBOW TAOIUIIBI, B HEM COXpaHSi-
I0TCS1 OIMCAHM I TECTOBOU TaOJIMIIBI, YTOOBI PACTPOBOE N300paKeHUE TAOMIIBI (MUIIIEHH ) MOTJIO OBITh
peoOpa30BaHO B 3HAYCHUSI MTAPAMETPOB TECTUPOBAHU S YCTPOMCTBA C MTOMOIIIBIO TPOrPAMMBI Scanin.

dopmar .gam — 3TO ONHMCAHWE IIBETOBOTO OXBaTa, B HEM XPAHUTCS TPEXMEPHOE OINMCAHUE
ramyta. Co3gaercsi ¢ OMOIIBIO TTporpamMm iccgamut, tiffgamut win mpplu. [IpocmarpuBaercs ¢
MOMOIIBI0 Viewgam, HalpuMep, ISl BU3yaJIbHOTO TIPeoOpa30BaHus OJHOTO WJIM HECKOJIIBKUX raMy-
ToB B (paii1 VRML, win B kauecTBe BXOJHBIX JaHHBIX colink ([17151 onucaHusi raMyTa KCXOHOTO 11Be-
TOBOI'O IIPOCTPAHCTBA).

daiin popmara .Sp XpaHUT OMUCAHUE CIIEKTPATLHOTO UCTOYHMKA cBeTa. OOBIYHO OH MCTIONb3Y-
eTCsI JIJIs 3aITUCH TOJTh30BATENILCKOTO UCTOYHKKA CBETA, HAITPUMED, JJIs pacueTa KoMIeHcauu giry-
OPECILIEHTHOTO OTOEIMBAIOIIEr0 areHTa Il OTPAKAIOIINX 00pa3IoB, a TaKXke [T pacueTa 3HAuYCHUI
TpexkomioHeHTHOW MHAUKaIwu CIE Ha 0CHOBe CrieKTpasibHBIX 00pa3IioB.

daiin .cmf npuMeHseTcs 11 XpaHeHUsI TPEX KPUBBIX CIIEKTPATBHOIO OTKJIMKA, OTPE/IeIsIo-
IIMX TPEXCTUMYJIbHOTO HaOmonaresss. Popmar coBnagaer ¢ popMarom .sp.

dopmar .ccmx 3TO MaTpuila KOPpPeKIMK KojopuMmerpa. Matpunia co3maercsl Jisi KOHKpeT-
HBIX JIUCIUIES] ¥ KOJIOPUMETPA, UCTIONB3YeTCs s ipeoOpa3oBanus 3HaueHui X YZ nmpuodopa, 4ToObl
OHH JTy4Ille COOTBETCTBOBAIM U3MEPEHUSIM STAJIOHHOTO CIIEKTPOMETpa It AAHHOTO Juctuies. daiin
COZIEPXKUT OIUCAHUE AUCIUIes, KOJIOPUMETPa M STAJIOHHOTO CIIEKTPOMETpa.

dopmar .ccss 3T0 HaOOP CMEKTPATBHBIX JAHHBIX I KaTMOPOBKU Kojopumerpa. s komo-
PUMETPOB C M3BECTHOM CIIEKTPAJIbHOW UyBCTBUTEIBHOCTBIO ceHcopa (Takux Kak i11d3, Spyder4 u
Spyder5) stor paitn mo3BosisieT co3AaTh KaTMOPOBKY, HACTPOCHHYIO IJIsi KOHKPETHOTO JMCILIES.
daiin conepKUT ONMUCAHUE AUCTLIES, TUIT TEXHOJIOTUU AUCIUIES U TUTT CIEKTPOMETPA, UCTIONH3YeMOTO
11l CHATUSA MOKa3aHui. [JononHuTenbHy0 nHGpopMaluio cM. B aidaax oeminst 1 ccxxmake. Pop-
MaT aHajoruueH opmary .sp.

*** Konopumemp ild3 (uau X-Rite il Display Pro / Calibrite Display Pro) — évicokomounuiii
KON0pUMemp-30H0, NPeOHA3HAUEHHDIE ONsl KAAMUOPOSKU U NPOPUNUPOBAHUSL MOHUMOPOS, OUCH.Nee8
HOYMOYK08, MOOUNBLHBIX YCMPOUCME U NPOEKMOPO8.

dopmar CGATS 310 hopmar oomeHa nanabivu CGATS.S u3 [punoxenus J crangapra ANSI
CGATS.5-1993, nogxoasuii st NpeAcTaBiIeHus JaHHBIX O [IBETE U IUPOKO UCTIONIb3YyeMbIN 7151
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XpaHeHUsI 3HaYeHHIA IBETOBBIX TecToB. [Iporpamma ArgyllICMS npumeHsieT ero B kauecTse 6a30BOro
ynoOourTaemMoro popmara Jisi pa3InuHbIX IIeJIeH.

®aitnel ICC coorBeTcTBYIOT hopMary (paidioB LIBETOBBIX Ipoduiierr MexyHapoaHOrO KOH-
copuuyma 110 1Bety (ICC). ®opmart ICC nmpusBan odecneuntsh Kpocc-TuiarpopMeHHbIN (hopMat mpo-
(useit ycTpoICTB, KOTOPBIA MOKHO MCTIONB30BATh /7151 TPe0Opa30BaHusI LIBETOBBIX IaHHBIX, CO3/IaH-
HBIX Ha OJHOM YCTPOWCTBE, B COOCTBEHHOE IIBETOBOE MPOCTPAHCTBO APYroro ycrpoiicrea. [Tomumo
npoduieit yerporcts, popmar ICC Takke MOXET XpaHUTb MTPOUIIN CBSI3U YCTPOUCTB, AOCTPaKTHBIE
npoMJIM 1 UMEHOBAHHBIE [IBETOBbIE MPOMUIU. DTOT (hailsl 0OBIYHO CO3JAETCS C MOMOIIIBIO HHCTPY-
MeHTOB colprof wmm colink. [Tpodusb CBs3M yCTPONCTB Takke SBJISAETCS CIOCOOOM yKa3aHUsI TOJTb-
30BaTeJIbCKOW IIBETOBOM MOIYJIAIMK YepHII, Hanpumep, 13 CMYK B 6 wiu Gosiee 1IBETOBBIX Cpe/l.

®opmar TIFF (Tag Image File Format) — mmpoko npuMeHsieMblil B MOIUrpaduyueckon
otpacau popmar 151 XpaHeHusi rpacpuyeckux JaHHbIX. OH MOAJIEPKUBAET pa3IMyHble (DOPMBI CKa-
TS ¥ pa3IMuHble LIBETOBBIE NTPOCTpaHcTBa, BKiIouass RGB, CMYK u MHorokanaipHbie.

®opmar JPEG (Joint Photographic Experts Group) mupoKo UCTOb3yeTcsl B Moaurpaduye-
ckoil 1 (potorpadudeckoit oTpacisax s XpaHeHus: n3o0paxeHuit. OH MoAep:KUBaeT pa3InyHbIe
(popmBI CxxaTHS M pa3IMUYHbIE IBETOBBIE MPOCTPaHCTBA, BKJIouass RGB u CMYK.

®opmar VRML 3710 (aiin s3bika MonenmpoBanus BUpTyaibHou peabHocTh (VRML). Iepe-
HOCHMBI CIIOCOO KOAAMPOBAHUSI TPEXMEPHBIX 00bEKTOB (TAKMX KAaK MOBEPXHOCTHU C I[BETOBBIM OXBa-
toM). Kak mpaBuio, Takue ailyibl MOKHO IMPOCMATPUBAThH C IMOMOIIBIO TOAXO/SINENH aBTOHOMHOM
nporpammsl ajst mpocMorpa VRML nimm mmaruna anst Be6-0payszepa. VRMLO7 — 310 MexayHa-
poanbiii crangapt ISO/IEC 14772-1:1997.

*** VRML (Virtual Reality Modeling Language) — cmapulii mexcmosywlii hopmam ¢patinog
(00viuHO ¢ pacuuperuem .wrl) ons cozoanust 3D-cuen u UHMEPAKMUBHBIX 00BEKNO8, PA3PAOOMAH-
uotii 8 1990-x ons 6e6-opayzepos. [Ipocmampusams uUx MONCHO, HANPUMEp, 4epe3 CReUUANU3UPOo-
santvle npocmompusuku (FreeWRL, Cosmo Player), cogpemennvie 3D-pedakmoput (Blender) uau
OHAAIIH-KOHBEPMEPbL.

X3D X3D — cBobGoanslii cranaaptHbiid XML-popmar daiinos ISO s npeacraBieHus Tpex-
MEPHOW KOMITbIOTEpHOM rpapuku. OH SBISIETCS MPEEMHUKOM S13bIKa MOJEIMPOBAHUS BUPTYaIbHOW
peanbHOCTH (VRML).

X3DOM — ¢peiiMBOpK M cpefa BBIIOTHEHUS C OTKPBITHIM UCXOAHBIM KOIoM Juisi 3D-rpa-
¢uku B IHTepHETE. MOKET CBOOOIHO MCTIONB30BAThCS KaK B HEKOMMEPUYECKHUX, TaK U B KOMMepUe-
CKHUX LIeJISIX U pacrpocTpansiercs nof apordHbiMu juiieH3usmu: MIT u GPL. Cpeaa BbinosHeHUst
JavaScript otobpasxaet BcTpoeHHbIe (haitisl X3D B 6paysepax, nopaepxuaomux WebGL.
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YcraHoBKa NepeMEeHHbIX Cpe/ibl

*%* [lepemernvie cpedvl (environment variables) — 3mo umernosarHvie mekcmogole 00seKmbl,
XpaHsujue UHEPOPMauUIo, UCNONL3YEMYIO ONEPAYUOHHOLL CUCINEMOU U NPOZPAMMAMU: NYMUL K (hatinam,
HAcmpouKyu noav3osamens, A3vlk cucmemuvl U m.0. OHU HACAEOYIOMCSL NPOUECCAMU U NO38ONSAIOM
2UOKO Ynpaensme n08eOeHUeM NPOZPAMM.

UYroObl yCTaHOBUTH MEPEMEHHYIO CpeJibl B KoMaHIHOH obonouke MS Windows DOS, ucrons-
3yiite komaHy set, Hanpumep, set ARGYLL_REV_CACHE_MULT=1.5

Komanja yctaHOBUT 3HaU€HME U151 TAaHHOW CECCHU, HO BBl MOXKETE ONPEAEUTh UX KaK CUCTEM-
HBIC TTIepeMeHHbIe.

Bl MOxeTre mpocMOTpeTh OT/AENbHBbIE TEpEeMEHHblE B KOMAHAHOW OOOJIOYKe, MPUMEHSS
komaHay echo % VARIABLE_NAME % wiu set ARGYLL_REV_CACHE_MULT.

Bce nepemeHHbIE MOKHO ITOCMOTPETH C TIOMOIIIBIO KOMaH Ik Set.

HOna Mac OS X wm Linux TouyHas komaHma OyleT 3aBHCETh OT OOOJIOUKM KOMaHjI-
HOW CTPOKHU, HO 00buHO 310 jenaercs Tak: export ARGYLL_REV_CACHE_MULT=1.5 set
ARGYLL_REV_CACHE_MULT=1.5 ARGYLL_REV_CACHE_MULT=1.5

WNHorma  moxkeT  moTpeOoBaThbCs ~ OTHENBHBIA  SKCIIOPT,  HaNpUMep: export
ARGYLL_REV_CACHE_MULT

Ecmu BBl XOTHTE, YTOOBI KOH(UTYpAITHS TPUMEHSTIACH IS KAKIOU CECCUU, ee CIeyeT yKa3aTh
B CKpuITe 3armycka 00010uku. TouHbli (haiin OyaeT 3aBUCeTh OT KOMaHIHOW OOOJIOUKH, YaIlle BCEro
310 ~/.bash_profile, ~/.zshrc, ~/.profile wim yTo-TO aHaIOrMYHOE.

*** Komanonas obonouxa (shell) 6 Linux — smo unmepnpemamop, o RPUHUMAen KOMAaHObl
noNb308amenst U nepeoaem ux onepayuorHoll cucmeme. OCHOBHOU 00ONOUKOT 8 DONLUUHCIEE OUC-
mpudymueos sieasiemcs Bash. Bash (Bourne Again Shell) — cezo0us noumu cmandapm de-gpaxmo.
Bash coemecmum ¢ sizvtcom sh, obecneuusaem pabomy 6 mepmuHa.e, 8bINOAHEHUE CKPUNIOE U Ynpas-
JNeHUe NPOUECCAMU.

B Mac OS X, ecii Bam He0OXOOMMO, YTOOBI TIepeMeHHast OKpyXKeHHUsI ObljIa BUJIHA BCEM TTpU-
noxenusiM (Haripumep, DisplayCAL), npuaercst usmeHuts paidn ~/.MacOSX/environment.plist nim
paiin /etc/launchd.conf (B mo3aHUx cuctemax).

B OS X 10.11 (El Capitan) u 60siee MO3JHUX BEPCUAX HEOOXOIUMO CO3/IaTh CKPHIIT KOMaH/THOW
CTPOKH, KOTOPBIN YCTAHABJIMBAET TIEPEMEHHBIE OKPYKEHHUS.

Bel  MokeTe MPOCMOTpETh OT/AENbHBIE IEPEMEHHbIe C TMOMOLIbI0 KomaHasl  echo
$VARIABLE_NAME, umu yeuzets Bee nepemennbie set ARGYLL_REV_CACHE_MULT.

BrI Takke MOXeTe yJaTuTh IEPEMEHHYI0 OKPYKEHHSI C TOMOIIIbI0 KOMaH bl unset.

Ecnu mepemeHHasi OKpyKeHHsI MpUMEHsSeTcsl Kak (piar, BKIIIOYEHHE ee JIIOOro 3HaueHHUs
(Hanpumep, "true') IpUBEIET K TOM WJIM MHOM YCTaHOBKE (hyiara. Yaaaute nepeMeHHYI0, YTOObI CHATh

prar.
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Ilepemennass ARGYLL_NOT_INTERACTIVE

OO6bruHO padota mporpamMm ArgyllCMS nipeanonaraet npsmMoe B3auMOJICHCTBYE C TIOIb30BaTe-
JIeM, TIO9TOMY CYIIIECTBYET HECKOJIBKO METOJIOB Pa0OTHI Yepe3 KOHCOb (KOMaHIHYIO CTPOKY). OauH
Y3 METOJIOB — BBIBOJ MH(OpMAIIMK O XOjie BBHITIOJHEHUsI (DYHKILIUIA MporpaMmsl. [Ipyroit meton —
paspellieHre Ha 3aITyCK JeNCTBUs UM MPepbIBaHKUe Orepaivii OMHUM HasKkaTheM KJIABUIIIN.

Ecmu mporpamMma 3aryckaercsi B WCHOJHSIEMOM CKpPUIITe, 3TO TOTpedyeT oIpeaeseHHON
HACTPOMKHU.

Ecmu nepemennas cpenst ARGYLL_NOT_INTERACTIVE ycranosieHa (uMeeT 3HaueHue
"1", "true"), TO B KOHEI] Ka)JJOM CTPOKH XOJIa BBITIOIHEHUS Oy/IeT T0OABJICH CUMBOJT IIEPEBOJIAa CTPOKH
BMECTO CUMBOJIa BO3BparTa KapeTKu.

CuMBON TIepeBO/Ia CTPOKU He JOOABJISAETCA K CTPOKaM MojCKa30K. CTPOKM TMOJICKA30K BHIBO-
JSATCSI B CTAHJAPTHBIN MOTOK BBIBOJA.

Bceskwmii pa3, korga mporpaMmma OXuaeT KOHCOMBHBIN BBOJI, OHA Oy/IeT OKUAaTh U CIUTHIBATH
CJIEIYIONINI CUMBOJI 1 CUMBOJI BO3BpaTa KapeTKU W3 CTaHJIapTHOroO MoToka BBoja. Ilpu sTom Bce
TMOCJIE/TYIONINE CUMBOJIBI OYyT IPOUTHOPUPOBAHBI.

Bo Bpems n3MepeHust BBOJI CHMBOJIA MOKET TTpepBaTh MPOIECcC, KaK B OOBIYHOM WHTEPAKTHB-
HOM pexXume.
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Ilepemennass ARGYLL_3D_DISP_FORMAT

[lepemennas ARGYLL_3D_DISP_FORMAT onpeaensier ¢popmar daitia 3D-pusyanuzanyu
JUIsl TAKUX MHCTPYMEHTOB, Kak iccgamut win viewgam. YcraHoBute 3HaueHue VRML, X3D wium
X3DOM, utobsl OblH co311aHbl (aitiel ¢ pactmperusvu .wrl, .x3d u .x3d.html.
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Ilepemennass ARGYLL_COLMTER_CAL_SPEC_SET

[epemennsie ARGYLL_COLMTER_CAL_SPEC_SET u
ARGYLL_COLMTER_COR_MATRIX MOXHO NMpUMEHSITh ISl YCTAHOBKM (pailyia KaJTMOpOBKH
kosopumetpa B popmare CCMX (mnu CCSS), uTo 5KBUBAJIEHTHO Nlepejaye apryMeHTa - X yTUIUTam
spotread, dispcal, dispread u mo6oii pyroi yTuiante, padoTaroiiei ¢ konopumerpoM. Ecin ycTraHOB-
JieHsl 1Ba lapametpa, npuoputet Oyaet nveth ARGYLL_COLMTER_CAL_SPEC_SET.
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Ilepemennast
ARGYLL_MIN_DISPLAY_UPDATE_DELAY_MS

ARGYLL_MIN_DISPLAY_UPDATE_DELAY _MS onpepenser 3aaepxky. OObIYHO JOMyC-
kaercs 3agepkka B 200 Mc Mexay W3MEHEHHMEM IIBeTa Tarda B IPOrpaMMHOM obecrieue-
HUM ¥ OTOOpaXCHWEM 3TOro M3MeHEeHWsl Ha MOHHUTOpe. [l HEeKOTOphIX MpUOOPOB (Harpumep,
11d3, ilpro, ColorMunki, Klein K10-A) ArgylICMS aBromatiuecku H3MepsieT U YyCTaHaB-
JIMBAaeT COOTBETCTBYIOIIYIO 3a/Iep’KKy OOHOBJIEHHSI BO BpeMsl KaaMOpoBKUM. B pemkux ciy-
Yyasx yKa3aHHOW M0 YMOJIYAHUIO 3aJepKKH MOXeT ObITh HefocTarouHo. [lomyckaercst ycTaHo-
BUTH OOJIBIIYIO 3a[ePKKY C IMOMOIIBI0 COOTBETCTBYIOIIETO Mapamerpa. Tak, mepeMeHHast Cpejibl
ARGYLL_MIN_DISPLAY_UPDATE_DELAY_MS=400 ycTaHOBUT MUHUMAJIbHYIO 3aJIEPKKY
400 mc.
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Ilepemennass ARGYLL_DISPLAY_SETTLE_TIME_MULT

[Mapamerp ARGYLL_DISPLAY_SETTLE_TIME_MULT — BpeMsi u3MeHeHusI 1IBE€Ta OKHa.
OOBIYHO THIT TEXHOJIOTUM OTOOpaKEHH S OTpeJiesisieT IOMyCTUMOe BpeMs Mexk /1y TIOsSIBJICHUEM U3Me-
HEeHHUS [IBeTa OKHA Ha JUCTIIee 1 MOMEHTOM, KOTJIa 3TO U3MeHEeHUe CTaOMIN3UpyeTCs U (haKTUIeCKU
3aBeplaeTcsl B Mpejesnax JA0MycTUuMbIX oTkJIoHeHui. Harpumep, DJIT win miasMeHHbI JUCTLIEH
MOTYT UMETb JIOBOJIBHO OOJIBIIYIO 3aICPKKY CTAOMTM3AIINY U3-32 XapPaKTePUCTHK 3aTyXaHMsI UCTIONb-
3yeMoro JToMUHO(DOpa, B TO BpeMs Kak JKK-aucruieit MoxeT UMeTh 3aMETHYIO 3a/IEPKKY CTaOWIIH-
3allMU U3-32 BPEMEHU OTKJIMKA KUAKUX KPUCTALIOB M JIIOOBIX CXeM TIOBBIIIEHHUST BpeMEHH OTKJIUKA.

IMepemennas cpenst ARGYLL_DISPLAY_SETTLE_TIME_MULT mno3BosnsieT MaciTaOu-
poBaTh BpeMsl HapacTaHWs W Claja JUIsd YBEJUYEHHUS WM YMEHBIIICHUS BPEMEHU CTaOMIIN3aIUH.
Hampumep, ARGYLL_DISPLAY_SETTLE_TIME_MULT=2.0 yaBouT Bpems CTaOWIM3AIUH, a
ARGYLL_DISPLAY_SETTLE_TIME_MULT=0.5 ymeHbIIUT €ro BABOE.
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Ilepemennasa ARGYLL_DISPLAY_FAKE_RAND_SEED

ITporpammsl, u3MepsiolIre n300pakeHue Ha SKpaHe, MIMEI0T BO3MOKHOCTb UCIIONB30BaTh (DHK-
THUBHOE YCTPOMCTBO OTOOpaxeHus IS 1iesiell TecTupoBanust. OObIYHO K (PMKTHUBHBIM W3MEPEHUSIM
no0aBJsieTcs CydaiiHasi COCTaBJIAOIIAs, HO €CIIU 9Ta MIepPEeMEHHAs CPefibl YCTaHOBJIEHA Ha KAKOe-TO
YUCJI0, OHA OYJET UCIIOJIb30BaThCsl B KAYECTBE HAYAIbHOIO 3HAYECHH S FeHepaTopa CIyJaillHbIX YHCell,
YTO MO3BOJIUT 00ECHIEYUTh BOCIIPOM3BOIUMBIE PE3y/IbTATHI.
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Ilepemennast
ARGYLL_CREATE_WRONG_VON_KRIES_OUTPUT_CLASS_REL_WP

[To ymomuanuio ArgyllCMS ucnonb3yet MaTpuily XpoOMaTUYeCKOH aJanTaluy ¢ 3a0CTPEHHBIM
KoHycoM Bpandopaa ais agantanmy n3MepeHHbIX a0COMIOTHBIX KOJIOPUMETPHUECKUX TECTOBBIX JAaH-
HBIX K OTHOCHTEJILHOW KOJIOpUMETpUIecKoi Touke 6estoro D50 B mpocTpaHcTBe coequHeHnid mpogu-
neit (PCS) nns Beex TUnoB npoduieid. ITo odecrieynBaeT CoriacoBaHHOCTh 00pabOTKHU Mpoduieit
LIMPOKO uctob3yeMbiMu (koMmnanusamu HP u Microsoft) npodpunsamu sSRGB u Adobe RGB, a takxe
SIBJISIETCS] PEKOMEHJyeMOU MPAKTUKOW MPU MOIEIMPOBAHUM XpOMAaTHYecKor aganTtauuu. OnHako
¢opmar npoduns ICC npegycmaTprBaeT npuMeHeHue ajantaiuyd XYZ BHE KOHYCHOTO MPOCTPaH-
cTBa (TaK Ha3pIBaeMasl «HENpaBUIbHAsI XpoMaTuieckas agantaius ¢pon Kpusa»)

[Mostomy npodpum ArgylICMS umMeroT odeHb HEOOJBIYI0 HECOBMECTUMOCTD C TTPOHIAMU
ICC, coszpannbiMu crporo B coorBerctBuu co criendukaimsamu [CC, B 3aBUCUMOCTH OT TOTO,
HACKOJIBKO OJIM3KO K OeloMy IBETY BBIXOMHBIX (T.e. MeYaTHBIX) Mpoduiedl Oeblil IBET HOCUTEIsS
HAXOJUTCS K MIEaTbHOMY PAacCEMBATeN0. YCTAHOBKA TOW MIEPEMEHHOM Cpe/ibl MO3BOJIUT CO3/1aBATh
npouian BbIBOJA (T.€. IeyaTu), KOTopble Jydile coorBercTByIoT crienudukanuu ICC u, cnenosa-
TEJIbHO, 00JIaJAI0T JIyYIlleld COBMECTUMOCTBIO C HeKOTOpbiMU JpyruMu CMM, HO 3a cUeT yXy/IeHus
[[BETOIIepeIauH.
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Ilepemennast
ARGYLL_CREATE_DISPLAY_PROFILE_WITH_CHAD

B nepBonauansHoM opmare ICC V2 oTcyTCTBOBa YETKUI MEXAHU3M JJIs1 UCIIOJIb30BaHUS
npoWIsIMUA JUCIUIEs] COBPEMEHHOTO MpeoOpa3oBaHKsi XPOMATHUECKON aganTaiuy npu padote ¢
Toukor Oesoro D65 TunmuHbIX auciieeB. Pa3zpadoTuvku mpoduieil B UTOre UCIIOIb30BaIM JIBa
Pa3HBIX MOAXOMA: IEPBbI — MPeoOpa3oBaHMs XpoMaTHUeCcKol aganTaimu bpaadopna mist Genoro
Hocutelns (aucruies) 10 PCS D50 (3ToT nmoaxo UCHONb3yeTcsl IUPOKO PaclpoCTPAaHEHHBIMU TTPO-
¢unssmu HP u Microsoft SRGB u Adobe RGB, a takske npoduinsmu ArgyllCMS 1o ymonuanuio), a
BTOPO¥ — NpUMeHeHue mpeoOpazoBanus bpaadopaa kK JaHHBIM U3MEPEHUH U MOCTIeyIoIIee OTKITIO-
YyeHre aOCOIIOTHOTO HaMepeHus JUIs poduielt aucruies: myteM ycraHoBkH Tera mediaWhitePoint
Ha D50. [Mocnennuit moaxo ObLT JOTMONMHEH Mo3ke BBeaeHrneM tera ChromaticAdapation (chad), Ho
3TO HE BOCCTAHOBHJIO BO3MOXKHOCTb a0COIIOTHOTO KOJIOPUMETPUUYECKOTO HAMEPEHU S 1Sl Tpouieit
nucruiest. [Tocmeanuii nogxon Takske Ot 6osee hopmasibHo puHAT B crienmdukamusax [CC V4. [Ina
BOCCTAHOBJICHUsI a0COJIIOTHOTO HamepeHus it Takux npoduneit ArgyllCMS OyneT ucnons3oBath
ter chad B mpoduiisax mpu 3arnpoce abCOMOTHOrO KOJOPUMETPUIECKOro HaMepeHusl, HO 10 yMoJTJa-
HUIO Takue Mpoun He CO3[al0Tcs. YCTaHOBKA 9TOM nepeMeHHOU cpenpl onpenesser ArgyllCMS
ICC V2 u no ymonyaHuio NpuBOAUT K CO3JaHUIO Npoduiiell peHAepUHra (CONOCTaBIeHus) B COOT-
BercTBuM co crietdukarnmen ICC V4: ycranoBke tera mediaWhitePoint B 3Hauenne D50 u coxpa-
HEeHMe MaTpuiibl Oesoro 1eera aucruies: B D50 B Tere chad. (9ToT noaxon nMeeT HECKOIBKO MEHBIITYIO
TOYHOCTB /ISl a0COIOTHOTO HaMepeHH s, YeM MoaxXoj 1o ymondanuio B ArgyllCMS.)
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Ilepemennast
ARGYLL_CREATE_DISPLAY_PROFILE_WITHOUT_CHAD

VYcraHoBKa 3TOM NMEPEMEHHOW Cpeibl OTMEHSIET HACTPOWKM 1Mo yMommuaHuio ains ArgyllCMS
ICC V4 u npuBomut K co3gaHuio npoduseil peHaeprHra (CONoCcTaBIeHus1) CocoOOM, UCTIONb3Ye-
MBIM TI0 YMOJTYaHHIO ipu co3aanuu npoduist orodpakenus ICC V2 (cm. Boie).
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Ilepemennast
ARGYLL_CREATE_OUTPUT_PROFILE_WITH_CHAD

Jns1 yCcTpOWCTB BBIBOfA (HANIpUMep, MPUHTEPOB) IMPEIIoaraeTcsi, YTo TECTOBbIE OOpPa3IIbl
u3MepsiioTes mpu ocetrieHHocTd D50. [11s poBepKy 1BETONEpeiaul MOXET ObITh OY€Hb IOJIE3HO
paccuMThIBaTh IIBETOKOPPEKLIMIO AJIsl APYIMX, peasibHbIX MCTOUYHUKOB ocBelleHus, u ArgyllCMS
MpelyCMaTpUBaeT 3TO C MOMOIIbI0 KoMaH[bl colprof -i wiu spec2cie -i. 9To U3MeHEeHUE UCTOU-
HUKa OCBEHICHHUs JIOJDKHO OBITh nocTynHo it CMM, uro obecrnieunBaet peanmusanus ArgyllCMS,
KOTOpasi BKJIIOYaeT M3MEHEeHHe MCTOYHMKA OCBEIlleHNsI B aOCOMIOTHBIe 3HaUeHusI X YZ U, Cle/ioBa-
TEJIbHO, B TET TOUKU OEJIOro, Tak YT0 HaMepeHHe aOCOMIOTHOTO KOJOPUMETPUYECKOTO PEeHIepUHIa
BO3BpalaeT 3HaueHust X YZ Ipy 5TOM OCBEIlIeHUH ¢ ucnonib3oBanueM moooii CMM. Crnennduka-
uus ICC npegycMarpuBaeT BO3MOXKHOCTb CKPBITHSI 3TOI pa3HUILIbI B OCBEILIEHUH ITyTEM XpoMaThye-
CKOro mpeoOpa30BaHusi a0COMIOTHBIX 3HAYEHHUI, YTOOBI OHU OBbUTH (DYHKIIMOHATBHO SKBUBAJICHTHBI
M3MepeHusM Tipu ocBerieHHocTr D50, u 3amucu storo npeodpazoBanus B Ter ChromaticAdapation
(chad). D10, MO-BUAUMOMY, MOTUBUPOBAHO MPEINOIOKEHUEM, UTO pa3HUIA B OCBEIICHUU SIBJISI-
eTcs OCOOCHHOCTBIO WJIM OTPaHMYeHUEM TPUOOpa, KOTOpble HEOOXOOUMO OOOWMTH, a TaKXke orpa-
HUYEHHUEM MpeoOpa3oBaHusl aOCOMIOTHOW XPOMATHUECKOW BEJIMUYMHBI B OTHOCUTEJIbHYIO, OCHOBAH-
HBIM Ha HWXKHe# azantaiuu XYZ-IpOCTPaHCTBA BHE KOHYCOB (TaK Ha3blBaeMasl «HEINpaBUJIbHAS
xpomatuueckas agantauus ¢oH Kpuca»), B To Bpems kak Merka ChromaticAdapation 1mo3Bo-
JISIeT MCTOb30BaTh BEPXHIOI aJalTalliio, OCHOBAaHHYIO Ha MpocTpaHcTBe KOHycoB. ([TompobHee cm.
ARGYLL_CREATE_WRONG_VON_KRIES_OUTPUT_CLASS_REL_WP Bbiite.)

Hns obecneyenusi crpororo coorBerctBus — crnenupukaimm  [CC  nmpu  ucnons-
30BaHMM  HECTaHJAPTHBIX  MCTOYHMKOB  OCBEIEHMS, YCTaHOBKA  IEPEMEHHOW  Cpejibl
ARGYLL_CREATE_OUTPUT_PROFILE_WITH_CHAD npuBoguT K CKPHITUIO W3MEHEHUs
TOYKU O€JIoro jisi WCTOYHHWKA OcBelleHus, ormuHoro ot D50, B tere ChromaticAdapation.
UroObl 3TO OCTaBajJOCh TMOJE3HBIM MpH TpoBepke IBerornepenaun, ArgyllCMS Oyner yum-
TeiBaTh 3pdekt Tera ChromaticAdapation mnpu BbIOOpe aOCOMIOTHOTO  KOJOPUMETpUYe-
ckoro HamepeHusi. OOparute BHUMaHHMe, 4TO Hekoropple CMM MoryT 3TOro He [enarh.
Hnsa nomHoro coorserctBus creudukamusam [CC Takxke ciaeqyeT yCTaHOBUTH I€PEMEHHYIO
ARGYLL_CREATE_WRONG_VON_KRIES_OUTPUT_CLASS_REL_WP, Ho HU OI1H U3 3THX
BapUAHTOB HE PEKOMEHJYeTCsl, OCKONbKY mnoBefeHne ArgyllICMS no ymomuanuio oOecreuut Jiyd-
111€ Pe3yJIbTaThl.

*** Mooeav xpomamuueckoti adanmayuu ¢por Kpuca (von Kries) xopouwo pabomaem ¢ mano-
HACBULUEHHBIMU YBeMaMll, OAUSKUMU K UCHOYHUKY ONOPHO20 0enozo céema. OCHOBHOe 02paHuUeHue
3aKAI0UAEMCsl 8 MOM, UMO OHA He Y4umvléaen HeauHeliHble 3PPeKnuvl a0anmayuu, Mo Moxcem
npuUeoOUmMs K OWUOKAM NpU padome C BblCOKOHACLIUEHHbIMU UBEMAMU UM IKCMPEMANGHBIMU
UCMOYHUKAMU OceeueHus (8 omauuue om oonee cospemerHvix mooeneii muna CAT02).
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Ilepemennasa ARGYLL_CREATE_V2COLORANT_TABLE

ArgyllICMS nopaepxusaet Tonbko rpopumu ICC V2, Ho B 6osee cTapbiX BepcusiX K co3aBae-
MBbIM npocpuisim 1odassiics Ter ColorantTable. [list obecrieueHnsi COBMECTUMOCTH CO CTapPbIMU BEp-
cusimu ycraHoBute niepemenHyio ARGYLL_CREATE_V2COLORANT_TABLE. O6parute BHU-
MaHue, 4to co3nanHbii Ter ColorantTable OyneT HecTaHIAPTHBIM, TTOCKONBKY MMeeT KoaupoBky ICC
V2 PCS.
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IlepemenHass ARGYLL_PLATFORM_OVERRIDE

ITo ymomyanuio nipodunu ICC cospatorcs ¢ 3aronokom miargopmel "APPL", "MSFT" unu
"*nix". [locnequss curHarypa sipisiercs paciumpenueM ArgyllCMS, ucrosnb3yeMsIM ITpU CO3/1aHUU
npodwuneit B Linux wn apyrux UNIX-nono6nbix miatgopmax. st odecrnieueHus cTporoit come-
crumocty nepemenHyio cpeasl ARGYLL_PLATFORM_OVERRIDE M0X%HO ycTaHOBUTH Ha KeJa-
eMYIO CTPOKY CUTHATyphl, Hanipumep, "APPL".
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Ilepemennass ARGYLL_CCAST_DEFAULT_RECEIVER

ITo ymomyanuio ucrounuk tectoBbix maryeit ChromeCast UCronbp3yeT creluaibHOe MPUio-
KEHHe-IIPUEMHUK, KOTOpPOE MOJIyyaeT AaHHbIE TECTOBOIO Nnarya Hampsmylo. Eciu yctaHoBUTH 3Ty
NepeMeHHyI0 Ccpefibl B 3HaueHue "true", OymeT HMCHoMb30BaThCsl CTaHAAPTHHINA mpreMHHUK Google
ChromeCast, KOTOpbIi TPUMEHUT JIOKTBHBIN BeO-cepBep /s MPeJOCTaBlIeHnsT N300pakeHui. ITo
Me/IJIEHHEe, YeM CIIeLUaIbHBI IPUEMHUK, HO MOXET IPUMEHSATHCS B KAUEeCTBE PE3EPBHOIO BapH-
aHTa.

**% Chromecast — xomnakmuoe ycmpoticmeo u mexruonoeusi om Google, nozeonsowas
nepedasamse 6udeo, My3viky, homozpagbuu co cmapmgona uau nAaHuema Ha KPar menesuzopa
uepe3s Wi-Fi. Texnonoeus, kak yeepsiem xomnanusi Google, npespauiaem oObluHblll menesu3op 6
«ymuviy (Smart TV).
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Ilepemennast ARGYLL_IGNORE_XRANDRI1_2

B cucreme X11, ecnu ycraHoBieHO 3HaueHue "true", To Hanuuue pacimpeHuss XRandR
1.2 Oynmer urHopupoBarhCs, OyIyT NPUMEHSThCS JpPyrve pacliMpeHus, Takue Kak Xinerama u
XF86VidMode. D10 MoXkeT ObITh criocodoM 000iTH ommoku B peanmzarmu XRandR 1.2.
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Ilepemennass ARGYLL_IGNORE_XINERAMA

B cucreme X11, eciiu ycraHoBjieHO 3HaueHue "true”, Hamuuue pacmupenus XInerama Oyner
UTHOPUPOBATBCS, W JJISl JIOCTyNa K HECKOJBbKMM AWCIUIesIM OyIeT WCIOJb30BaThCsl CTaHAApTHAsS
HyMmepanus 3kpaHoB X11.
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Ilepemennass ARGYLL_USE_COLORD

Mo ymomuanuio ArgylICMS Bepcru 1.9.4 1 Bblllle UCTIONB3yeT COOCTBEHHBIN ucmm JIsl Xpa-
Henust npocueit ICC pucruiest B cucteMax Ha 6a3e Linux, HO eciii ycTaHOBJIEHA IepeMeHHast Cpeibl
ARGYLL_USE_COLORD, To 6yner ucrosb3oBaThcs XpaHuwiuine (myTh K daiinam) Gnome.

*** GNOME Color Manager — nabop epagpuueckux ymuaum 0as cpedvl pabouezo cmond

GNOME, npeonasnauenmwiii 0nst ynpaenenust yeemosvimu npogpursmu (ICC) monumopos, npurme-
P08, Kamep U CKAHepPOs.
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Ilepemennass ARGYLL_DISABLE_I1TPRO2_DRIVER

ArgylICMS nopnepxkuBaer GombIMHCTBO (pyHKIMI npudopa Eye-One Pro Rev. E (Takxke
usBectHOro Kak Eye-One Pro 2), Ho Rev. E noryckaercst mpuMeHsTh B yCTapeBIlIeM pexuMe, eciu
ycranoBiieHa niepemenHas cpenibl ARGYLL_DISABLE_I1PRO2_DRIVER

*** Eye-One Pro (il Pro) — samo npogheccuonanvhwili cnexmpoghomomemp om komnanuu X -
Rite (panee GretagMacbeth).
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Ilepemennass ARGYLL_EXCLUDE_SERIAL_SCAN

Oo6bryHo ArgylICMS mbiTaetcsi uAEHTUDUIMPOBATH JTI000E YCTPOMCTBO HA OBICTPOM IOCIIe-
noBaresibHOM Tiopty (Hampumep, USB wiu Bluetooth). 910 Moxer momeniath padboTe yCTPOWCTB,
0 KOTOpBIX MporpamMma He 3HaeT, nosromy nepemeHHylo ARGYLL_EXCLUDE_SERIAL_SCAN
MOXHO YCTaHOBHUTHL B BUAEC CIIMCKaA ITOCJIEAOBATC/IbHBIX IMOPTOB (pa3H6H€HHLIX TOYKOU C 3aIsATOU

WJIH 3aMATOM ), KOTOphIe HE ClielyeT CKAHUPOBATh C MOMOIIBI0 OBICTPO CMHXpoHM3anuu. [Tpumep:
COM2;/dev/ttyS u 1.1.
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Ilepemennast ARGYLL_XRGA

Ecmu nepemennas cpeapl ARGYLL_XRGA ycranoenena kak XRGA, To Bce uaMepeHus
orpaxenuss Getag-MacBeth/X-Rite 6ymyr mpeoOpazoBanbi B XRGA. Ecmu ykazano XRDI, To
Bce u3Mepenus otpakenusi Getag-MacBeth/X-Rite OynyT npeodpaszoBansl B XRDI. Ananornyno
GMDI. Ecnu HMYero He yCTaHOBJIEHO, TO OyAeT MCHOJIb30BaThCsl COOCTBeHHas! KanmOpoBka. Obpa-
TUTE BHUMaHUE, YTO 3HAYECHUS IOJKHBI ObITh HAITUCAHBI 3aIJIABHBIMU OYKBaMH.
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Ilepemennast ARGYLL_UNTWIST_GAMUT_SURFACE

[Ipu uHBEepTHpPOBaHMM 3HAUEHUS MPOGUIIs LIBETOBOIO YCTPOKCTBA (HAIIpUMEp, IpU CO37Aa-
Hun tabmmi [CC B2A vnm co3ianny CBA3M MeX/ly YCTPOWCTBAMU C TIPUMEHEHHEM OIpPe/IeICHHOTO
peKMMa CONOCTaBJIEHH I LIBETOBOI'O OXBaTa, PEHAEPUHIA), LIBETA, BBIXOAAIINE 3a MPE/IEIbl LIBETOBOTO
0XBaTa I0CJIe COMOCTaBJIeH s, OyIyT 0Ope3aHsl Mo MOBEPXHOCTU ramyTa. Eciimi noBeseHue ycTpoii-
CTBA HEKOPPEKTHO (T.e. HEMOHOTOHHO), MPE/ICTABJIEHNE TIOBEPXHOCTH IIBETOBOIO OXBaTa OOpe3KU
MOXET UMETh «T€HEeBble» OONACTH, KOTOPbIE MPUBOIAT K «CKauKaM» B 00pe3aHHOM M300paKeHUH.
VYcranoska nepemenHou cpensl ARGYLL_UNTWIST_GAMUT_SURFACE B HenyneBoyi 3Haue-
HHE BBI30BET JIOTIOJHUTEIIBHBIN IIar B MPOLEAype CO3JaHusI MOBEPXHOCTH raMmyTa, TPy 3TOM OyaeT
cleJIaHa MornbITKa MUHUMU3UPOBATh TAKHE TEHEBbIE 00J1aCTU. DTO MOKET YIy4IIUTh IIABHOCTH 0Ope-
3aHHBIX IIBETOB JIA YCTpOﬁCTB C HCKOPPEKTHLIM ITOBEACHHUEM, HO MOXKET YXYAIIUTbL KAYECTBO n300-
paskeHus 1J1s1 HEKOTOPbIX YCTPOICTB.
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Ilepemennas XDG_CACHE_HOME

[Mporpammbr ArgylICMS B mporiecce padOTHI CTapaloTcs ClefoBaTh crierudukanum 6a3o-
Boro karajiora XDG u ucnons3yior nepemennyio cpensl XDG_CACHE_HOME niis pa3merienust
rH(pOPMAIMK O KATMOPOBKE KaXI0r0 Mproopa, a Takke (haiyioB .CCMX H .CCSS.
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Ilepemennass XDG_CONFIG_DIRS XDG_DATA_DIRS

B onepanmonnsix cucremax cemerictBa Unix KoHpurypanus v npoduiu Ajis AUCIUIeeB pas-
MEINAIOTCS] OTHOCUTEIBHO ITUX IEPEMEHHBIX CPEJIBI.
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Ilepemennas 11D3_ESCAPE

Y HekoTopbix KonopumeTpoB X-Rite (Harpumep, i1d3) ectb Koapl pa30JIOKUPOBKHU, KOTOPHIE B
HacTosiee BpeMsi Hen3BecTHBI. ECIi 3TH KOfbl CTaHyT W3BECTHBI, MPUOOP MOKHO OyJeT 3aCTaBUTh
pabotatb ¢ ArgyllICMS, ycranosus 3Hauenue 11D3_ESCAPE B cooterctByiomiee 16-cuMBOIbHOE
IIecTHaAIaTepruyHoe 3HaueHne. Hanpumep, ecm pa3onokupoBka i1d3 mist po3HUYHOW BEPCUH ellie
He Obl1a BCTpoeHa B Kop IpaiiBepa ArgyllCMS, ee MOXHO ObUIO Obl BKJTIOUMTD C TOMOIIIBIO CIIAYIO-
et Hactpouiku: [1D3_ESCAPE=e9622e9{8d63e133

Eme onquH croco® ycTaHOBUTH JIOMOTHHUTENIBHBIE KOIBI Pa30JOKUPOBKM — cO3/aTh (hail
11d3_escape, conepxariuii onuH 16-CUMBOJIBHBIN IECTHAAIIATEPUYHBIN KOJ Ha KaXJOW CTPOKE.
daiin gokeH HaxoguThes B cucremMHoM Karajgore DATA. JIna Unix sto $HOME/ local/
share/ArgylICMS/i1d3_escape, a gnis OS X $HOME/Library/Application Support/ArgyllICMS/
i1d3_escape, niss MSWin SHOME/ local/share/ ArgyllCMS/i1d3_escape.
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Ilepemennas 11D3_DISABLE_AIO

Konopumerpst X-Rite i1d3 Rev. B umeior HoBylo komanay usmepenust AlO, ¢ HEKOTOpbIMU
MperMYIIeCTBAMHU 110 CPABHEHMIO C KOMaH/IaMu, TIOIJiepKuBaeMbIMU 0OopynoBaHreM Rev. A. Ilpaii-
Bep ArgylICMS Oyner mcnonp30BaTh 3Ty KOMaHy, KOTJa OHa CTaHeT JIoCTymHa. Bonee crapeie
KOMaH/Ibl MOKHO MCIIO/Ib30BaTh Ha ycTporicTtee Rev. B, ycranosus napamerp 11D3_DISABLE_AIO.
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Ilepemennas SPYD2024_LOWLEV_MEASURE

Konopumerpsl Datacolor Spyder u SpyderPro 2024 no ymomyaHuio MCHONB3YIOT HOBYIO
KOMaH]ly U3MEpEHHs BBICOKOTO YPOBHSI, KOTOPasi BHIMOJHSIET U3MEPEHHe, a 3aTeM BBIUKCIISIET 3Ha-
yenusi XYZ B npudope. Ycranous nepeMennyio cpensl SPYD2024_LOWLEV_MEASURE, Bme-
CTO Hee OyIyT UCTIONBb30BaThCs KOMaH/Ibl U3MepeHus1 6ojiee HU3KOro ypoBHs Spyder X2, a mpeoOpa-
3oBaHue B XYZ Oyaer BHINOMHATHCA JpaiiBepoM ArgylICMS. D10 He0OOXOIUMO YCTaHOBUTH TEpe
3aIyCKOM IPUJIOKEHUS.

Hpyrue napameTpsl cM. B pasaeiie «Hactpoiika nmpon3BOIUTEIbHOCT .
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Orpannuenust ArgyllCMS

K umnciy noka He peann3oBaHHBIX (DYHKLMI OTHOCSTCS CJIELYIOLIHE.

~ IMonnepxka npocduneit ICC Bepcuu 4.

~ [lonaep:xka MOHOXPOMHOTO ITPOPUIMPOBAHUS.

~ INognepxka Oomee yeM 4-1[BETHBIX PHUHTEPOB.

~ I'padpmuecknii unTEpdeiic nonp3oBaTens.

~ [lognepxka Bcex JOCTYIHBIX MHCTPYMEHTOB.

Hekotopele u3 3THX (DYHKIMIA HAXOAATCS Ha CTagUM Pa3paOOTKH, HEKOTOpHIE BBIXOAT 3a
paMKu HEKOMMEPYECKOTO MpoeKTa. [Iuana3oH noaiepkuBaeMbplX MHCTPYMEHTOB B OCHOBHOM Or'pa-
HUYEH JIOCTYITHOCTHIO nH(popMaru 00 ux uHTepdeiicax. B daiine ttbd.txt, BxogsAmeM B AUCTPH-
OyTHB UCXOTHOTO KOJIa, COIEPKUTCS Oojiee JJTMHHBINA U TOAPOOHBINA CIMCOK UEW TO YITyUIIeHUIO
(ynkumonana.
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ANJIUTHBHBIN U CyOTPAKTHBHBIN I[BETA

Jlnarna3oH 1IBETOB MOXET ObITh BOCIIPOM3BENICH OJHUM M3 JIByX B3aMMOJIOIONHSIONIMX CIIOCO-
60B.

1. AJIMTUBHBIN LBET MOJIyYaeTCsl CMEIMBAHUEM UCTOUHMKOB CBETa, HAUMHAS C TEMHOTHI (Yep-
HOTO). AJJIUTUBHBIE OCHOBHBIE 11BeTa 3TO KpacHbIl (R), 3enensiit (G) u cunmii (B). Crnoxenue R u
G pmaer xentsiit (Y). Ananoruuyno, G + B = ronyo6oii (C) u R + B = mypnypasiii (M). CmemmBadue
BCEX TPeX aJJUTUBHBIX OCHOBHBIX 11BETOB faeT Oenbiit. Komounupys RGB 1Beta, MOXHO MOTYYUTh
IIIUPOKUI CHEKTP LIBETOB, HO HE BCE 1IBETa, KOTOPbIE CIOCOOEH BUAETH I71a3 4esioBeka. LIBeroBas
raMma BOCITPOM3BO/IAIIETO YCTPOMCTBA 3aBUCHUT OT CIEKTpPa OCHOBHBIX IIBETOB, 1 OH MOXET OBbITh
aajek oT uaeaabHoro. Takke peaklus Iia3a He TOYHO COOTBEeTCTBYeT 1BeTaM R, G u B B obmienpu-
HATOM IOHUMAaHUU (IIPUBEJEHHOE BBIIIE ONMCAHUE YIIPOLIECHO).

2. CyOTpakTHBHBIH IIBET MOJNyYaeTcs B pe3yJIbTaTe OCBEIIeHHsI 0ObEKTOB, COlEpKaINX Kpa-
CUTEJIM WM ITUTMEHTBI, KOTOPbIE YAAISIOT YacTh BUIUMOTO crieKTpa. OOBEKThl MOTYT JIMOO MPOITyC-
KaTh CBET (IIpO3pavyHble MaTepHuabl), JIMOO OTpaxarh cBeT (Hampumep, Oymara). CyOTpaKkTHBHBIMU
ocHOBHBIMU 11BeTamu siBjsiiotes C, M u Y. TomyOoii 11BeT moryoraeT KpacHsii; moatomy C MHOTIA
Ha3bIBAIOT «MUHYC KpacHbIi» («-R»). AHanornyno, M 310 «-G», a 'Y 310 «-B».

Nneanphbix kpacuteneit C, Y u M He cyIliecTByeT: CyOTpakTUBHBIE OCHOBHBIE IIBETa HE MOJIHO-
CTBIO UCKJTIOUAIOT UX jJononHuTebHble 11BeTa (R, B u G). [Toatomy, Haripumep, 115 IOTyYeHUs TI1y-
OOKHX YEpHBIX TOHOB B CMeCh He0OXomIuMo 100aBuTh yepHble kpacku (K). Takske 1iBeToBast Mojiesb

CMYK criibHO 3aBHCHT OT YCTPOKCTBA M CYLIECTBYET MHOKECTBO aJITOPUTMOB 151 TPe0Opa3oBaHusI
RGB B CMYK.
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Crpykrypa ICC-npoduis

ICC-npodmiie — 310 HAOOP AAHHBIX, OOBIYHO COXPAHEHHHIN B (pailyie ¢ pacIIupeHreM .icc
iy .icm. [Ipousb CIyKUT CBA3YIOIIUM 3BEHOM MEX[y LIBETOBBIM MPOCTPAHCTBOM KOHKPETHOTO
yCTpOicTBa (MOHMTOPA, PUHTEPa, (POTOKaMEphl MM CKaHepa U T.J.) U He3aBUCUMBIM 3TajioHOM. C
TIOMOIIIBIO0 TPOUJIS IBETa KOHBEPTUPYIOTCS TaK, YTOObI OHM OCTaBAJIMCh TOYHBIMU IPU TEPEHOCE
MEX/1y MpOrpaMMaMu HJTH U3 OJHOTO YCTPOMCTBa B Apyroe u T.4. CTpyKTypa npoduis craHaapT-
3UPOBaHA, YTO MO3BOJISIET MIPOrpaMmam 1 cucreMam yripasienus seroM (CMM) npaBuiibHO niepe-
BOJIMTH LIBETA C OJJHOTO HOCHUTEJISI Ha APYTOM.

dotorpad n nporpammuct Hopman Kopen tak oObsicHsieT riporiecchl padotsl ¢ ICC-ipodu-
asvu. [Ipu coxpaneHnH U300pakeHHsi C COOTBETCTBYIONIMM LIBETOBBIM mpocTpancTBoM, ICC-mpo-
(busTb STOTO IIBETOBOTO MPOCTPAHCTBA BHEAPSIETCS B (pailn n300pakeHnsi — COXPaHSETCs] BMECTe C
HUM. DTO HE CHJIBHO YBEJIMYMBAET Pa3Mep COXPaHsIEMOro n300paxeHus, MOCKOJIbKY Mpoduin 1se-
TOBBIX IPOCTPAHCTB OYEHb MaJIbl. 3aTeM MPOrpaMMBbl, yMeIue padoTaTh ¢ MPOpWISMU, YUTAIOT
TaK¥e JIAHHbIE U TIPUMEHSIOT UX [T KOPPEKIIUH.

[Mostomy Hopman Kopen pekomeHnjayer B pabodeM Mpoliecce ¢ yrpaBjieHHeM IIBETOM Bce-
raa BHeapATh ICC-npocduiu B n3odpaxeHus. B MpoTHBHOM cilydae MOXET BO3HUKHYTh ITyTaHHUIIA.
Hampumep, nporpamma Photoshop o6padatsiBaeT n3o0paxenus 63 BCTPOSHHBIX Mpoduiien nHave,
YeM C BCTPOECHHBIMHU.

[Tpounm ycTpoiicTB IenaTcsl Ha TpY THIIA.

1. TIpocpunu ycrpoiictBa BBona (Input profiles). 1o npoduam 11 cKaHEPOB U UPPOBBIX
kamep. Takue mpoguiu ONKUCHIBAIOT OCOOEHHOCTH KOHKPETHOM MaTPHUIIbl UM ceHCopa. [103BONSIOT
npeoOpa3oBaTh JaHHbIE, Oy YEHHBIE IIPH ChEMKE MJIM CKAHUPOBAHMH, B CTAHJAPTHOE IIBETOBOE MTPO-
cTpaHcTBO (Harpumep, sSRGB).

2. [Tpodunm ycrpoiicts orodpaxkenus (Display profiles) oXBaThIBalOT MOHUTOPHI U TPOEKTOPBHI.
[NonoGHbie MpoduM Yale BCero Co3AalTcsi MPH MOMOIIIY KOJIOPUMETPOB, CIIETPO(OTOMETPOB. YUu-
THIBAETCS SIPKOCTh, KOHTPACTHOCTD, TOYKA OEJIOr0 M 33/aeTcsi, KAK UMEHHO KOHKPETHBI MOHHUTOP
JOJKEH BOCIPOU3BOIUTH 1IBETA UCXOAHOTO (haiia.

3. IIpocpunu ycrpoiictB BoiBoga (Output profiles) BKIIOYAIOT MPUHTEPDI, TUIOTTEPHI U TIeUaT-
Hble ManmvHbL CrieruUaHbl JJ1s CBA3KU «IPUHTEP + depHWIa + Oymara». Comepxkar uHgpopma-
IIMI0 O TOM, KaK KpacuTe/ I CMEIIMBAIOTCS Ha KOHKPETHOM HOCUTEJe, KOPPEKTHPYSI IIBET JIsi TOUHOM
revyarH.

Cneuuduueckue u npomexxyrodnsie npodumm 3to Device Link, aGcrpaktabie (Abstract), a
Takke npeoOpasymonye 1BeroBoe mpoctpancTtBo (Color Space Conversion). Device Link (cBsizb
YCTPOICTB) IpeoOpa3yeT 1BETa OIHOTO YCTPOMCTBA B JIPYroe, MUHYsI CTaHJAPTHOE MPOCTPAHCTBO.
Yarne Bcero npumMeHsiercsi B nonurpaguu. AGctpakTHbie (Abstract) IpUMEHSIIOTCS AJ1s1 [IBETOKOP-
pekiun. [TpeodpazoBanue 1BetoBoro mpocrpanctBa (Color Space Conversion) UCHonb3yeTcs A
nepeBojia U3 OJHOTr0 abCTPAKTHOIO MPOCTpaHCTBa B ipyroe (Hanmpumep, 3 Adobe RGB B sSRGB).

CranpaprHas crpykrypa npogwis ICC cocTouTt U3 Tpex OCHOBHBIX YacTeil: 3arojioBka, Tad-
JIUIIBI TETOB M OJIOKA TAHHBIX.

3aronoBok (Header) comepkuT TeXHUYECKyl0 MeTamHdopmaimio pasmepoM 128 06aiiToB,
JOCTYITHA CJIeyIolasi OCHOBHasl MH(MOpMalns: TOUHBINA pa3mep aiiia, Bepcust mpodusisi, TUI IMPo-
(uns (ana MoHuTOpa, MpPUHTEpPA U T.1.), UcXonHas uBeToBas Moneiab (RGB, CMYK) u uenesoe
He3aBucumoe rpoctpancTBo (PCS, Profile Connection Space), nata cozgaHus u T.1.

Ta6muma tero (Tag Table) cineqyer cpa3y 3a 3arojIoBKOM U MEPEUYHCIISIET BCE TeTH, COIEpkKa-
myecs B (paiiie, yKa3bBaeT UX THII, pa3Mep U TOUHOE CMellleHue (pacrionoxkeHne) B OanTax.
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Teru (Tags) ciyxaT 11s1 XpaHEeHUsI JaHHBIX O XapaKTEpPUCTUKAX YCTPOWCTBA M MaTpULIaX Ipe-
oOpa3zoBaHus. BKJTIOYAIOT onvicaHus, aBTOPCKUE TTpaBa, 0a30BbIe MapamMeTpbl TOUKHU OeJIoro, rpaaa-
IIMOHHBIE XaPAKTEPUCTUKH U TaOIUIIBI TlepecyeTa U T.J.

Brok nanubix (Tagged Elements / Data Block) cogepxut tadmuiel (LUT, Look-Up Tables),
kpuBble nepenaun ToHOB (TRC), maTpuiibl mpeodpa3oBaHus BETa, TOUKY OEJIOr0 U IPYTryi0 BaXKHYIO
JUIs1 KOHBEpTAllUK MHMOPMALIUIO.

Marputipl IPUMEHSIIOTCS 151 IMHENHHBIX YCTPOUCTB (HAapUMep, OUYeHb KaueCTBEHHBIX MOHU-
TOPOB), OHU OIKCHIBAIOT LIBETOBOW OXBAT C IIOMOILBI0 MATEMATUUECKUX (POpPMYJI.

Ta6munp mpeodpazosanus (LUT, Look-Up Tables) cogepskat MacCUBbI TJaHHBIX JIJIST CJIOKHBIX
HEJIMHEWHBIX YCTPOMCTB (HallpuMep, IPUHTEPOB, IIOTTEPOB).

TaGmuipl ObIBAIOT JBYX BUIOB, a MMeHHO A2B 1 B2A.

Ta6murpr A->B 310 Teru, onuchiBaoIye Mpeodpa3oBaHue 1BETA U3 IBETOBOTO MPOCTPAHCTBA
yCTpOiicTBa B He3aBucuMoe 11BeToBoe npoctpadcTBO (PCS, Profile Connection Space) ajist paznuy-
HBIX aJITOPUTMOB PEHJIEpUHTa, cxkaTus (Ha aHrI1. rendering intent, HapUMep, NEPUENLIMOHHBIA, OTHO-
CUTEJIbHBIY KOJIOPUMETPUYECKUM, HACBIILIEHHOCT).

Tabmuisl B->A 310 0OpartHble Teru 1is nepeoaa 1Beta u3 PCS B MpocTpaHCTBO KOHEYHOTO
YCTPOWCTBa (HarpuMmep, AJis1 BbIBOJA HA TIeYarh).

Ta6murpl coorBercTBUs (Gamut Maps) 310 6a3bl JAHHBIX, UCTIOJIL3yeMbIe ISl OTIepalliil cxka-
tus uBeta (Rendering Intents). Onpenensior, Kak UMEHHO Iporpamma JI0JKHa UCKakaThb LiBeTa (cMe-
11aTh OTTEHKH, YBOAUThH B HACHIIEHHOCTb), €CJIM LIBET U3 UCXOAHOrO (paiiyia BBIXOAUT 3a MPEIesibl
LIBETOBOTI'O OXBaTa KOHEYHOT'O YCTPOWCTBA.

Pennepunr, tenb nuperonepenaun (Rendering Intent) npouiss — ajiroputm rnepecuera 1BeToB
IIpYU KOHBEPTALIMU U3 OIHOTO LIBETOBOTO IIPOCTPAHCTBA B ipyroe (Hanpumep, 13 RGB B CMYK npu
nievatu ¢ nomoripio mpoduieit ICC). Tak Kak 0XBaThl yCTPONCTB pa3IMYalOTCsl, METOJI ONpe/iesieT,
KaK IOCTYIaTh C LIBETAMU, KOTOpbIE HE MOMENIAIOTCS B OXBAT.

FamyT (aHmI. gamut, MOJHBIA TUANa30H WM raMMa) — 3TO BEChb CHEKTp, HaOOp, Juana3oH
[[BETOB, KOTOPbIE OXBaThIBAaeT yYCTPOHCTBO. Takum 0Opa3om, IBETOBOM OXBaT (WM raMyT) — 3TO
JMara30H IIBETOB, KOTOPBIN YCTPOUCTBO (MOHHUTOP, KaMepa, IPUHTEP, CKaHep) CIIOCOOHO BOCIIPOU3-
BECTU WY 3anucaTh. ['aMyT ornpeesnseT MaKCUMaJIbHYIO LIBETOBYIO MAIUTpy. YeM mmpe ramyT, TeM
OoJbIIIe SIPKUX U HACHIIIIEHHBIX OTTEHKOB JIOCTYITHO. 3/1€Ch U 1ajiee [UIsl yIPOILEHUsI TaMyT U [[BETO-
BOI1 OXBAT SIBJISIIOTCS CHHOHMMAaMH.

Yarie Bcero BCTpeyaloTcs CaeAyolye CTaHJapThl.

~ SRGB — 6a30BbIii 1 caMbIil CTApBIA CTAHIAPT.

~ DCI-P3 — cranaaprt, npumMeHsieMblii B KWHOMHAYCTPUM WM COBPEMEHHBIX MOHMTOpAX,
OXBAaTBIBaeT MpuMepHO Ha 25-30% OGorblie 11BeTOB, yeM sSRGB.

~ Adobe RGB — npodeccuonanphblil cranaapt st nosmrpaguu u ¢pororpadoB, BKIIOYAIO-
Ui OOJbIIIE 3eJIeHBIX M CHHUX OTTEHKOB.

~ Rec. 2020 — cBepXIMpOKUi IIBETOBOI 0XBaT coBpeMeHHOro Tesesenianus 1 HDR-kon-
TEHTa.

B cranpaprax ICC onpeneneHsl 4YeTbipe OCHOBHBIX METOJa PEHIEPUHIa LIBETA.

~ 1. Ilepuentmonnsiii (Perceptual).

~ 2. OtHOocuTenbHbI Konopumerpuueckuii (Relative Colorimetric).

~ 3. AbcomoTHbIi KonopumeTpudeckuid (Absolute Colorimetric).

~ 4. HacpimenHocts (Saturation / Presentation).

Touka 6enoro (White Point) 3agaeT 6a30BbIli OTTEHOK HEUTPaILHOTO Oesioro 1Beta (0OBIYHO
D50 wm D65).

[Heinepst, kpusbie (Tone Reproduction Curve, TRC, TOHOBbIE KpUBbIE) — raMMa-KPUBBIE 11T
KOPPEKTHUPOBKH SIPKOCTH U TOHOB Kaxaoro kanana. lllefineps 310 ogHOMEpHbIE TaOMUITBI MITK MaTe-
MaTu4eckue (PyHKIMH JIJ1s1 KaXKJI0r0 IIBETOBOTO KaHasia (KpacHOro, 3eJIeHOro u cuHero). OHU OIMUCHI-
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BaIOT TaK Ha3bIBAEMYIO FaMMYy YCTPOWCTBA, Kak MEHSETCs IPKOCThb (OT TEHEH K CBET/IbIM Y4acTKaMm)
MIPY U3MEHEHUH BXOJHOTO CUTHAJIA.

Ter VCGT (Video Card Gamma Table) B ICC-npoduiie — crienimaibHbiiA OJIOK IaHHBIX, KOTO-
PbIi CONEPKUT ammnapaTHble TaOIUIIBI FaMMa-KOppeKLui 1yist BueokapTel. OH OTBEYaeT 32 TOHKYIO
HACTPOWMKY IIBETa U SIPKOCTH HA CAaMOM HU3KOM YPOBHE (3arpyxkaercsi B BUJIEOKapTy) JI0 TOrO, KaK
n300pakeHre MOCTYNUT Ha SKPaH.
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IIpocmoTp npodpuisa ICC

C nomoriplo, Haripumep, rporpammbl iccdump ArgyllCMS MOXHO TOCMOTPETh COIEP:KUMOE
paitna .icc.

iccdump profile.icc

Bynyr nmoctynHbel kinaccel npoduiisi, Halmpumep, «CKaHep» (Scmr), «MOHUTOp» (mntr) u
«mpuHTep» (prtr). Kaxapiii u3 HUX UMeeT HaOOp 00s3aTeNbHbIX U HeoOs3aTesbHbIX Tero. MHO-
rve npouiId MOHHUTOPOB COIEepKaT Ter vcgt sl YCTAHOBKW TAaOJMII TIOMCKA MPU 3aIycKe IMpo-
rpaMMBI-3arpy3umKa, TO €CTh JJIs1 KATMOPOBKYA MOHHUTOPA.

[MonHOCTHIO 3HaUeHME TeroB yka3zaHo B oOmmpHoM gokymeHTe ICC File Format for Color.

OcHOBHbIE CUTHATYpPbl TETOB (4-CHUMBOJIbHbIE COKPAILIEHUSI) CIIE1yIOIIHE:

* desc — omnucanue npoguis;

*1XYZ, gXYZ u bXYZ 3anator ocHoBHbIe 11BeTa R, G u B, onpenensioiue 1IBETOBOU OXBatT
L[BETOBOI'O MPOCTPAHCTBA WJIM YCTPOICTBA;

* wtpt — Touka OeJoro, JBe cTaHgapTHHIE TOUukK Oesioro D65 u D50;

* 'TRC, gTRC u bTRC — kpuBble BocipousseeHust ToHOB R, G u B, kotopble ornpeaesnsior
raMMy yCTPOWCTBA WJIM IIBETOBOI'O IPOCTPAHCTBA B MPO(UIIsX BBOJA U BBIBOJA (AUCILIES).

AToB n wim BToA n — 3T0 TaGnuIBl COMOCTABICHUSI IIBETOBOIO OXBaTa, WCIIOIb3yeMbIe,
HarpuMmep, B IpopWisX MPUHTEPOB. A 0003HAYAET YCTPOUCTBO; B — MpOCTpaHCTBO COeAMHEHUI
npocpuiis (PCS); n = 0 a1 nepuenumoHHoro, n = 1 1715 KOJIOpPUMETPUYECKOT0, N = 2 /17151 HACHIILIEH-
Hocth. Tern BToA n ucnons3yiorcs s nedatu; AToB n — 111 npoBepkH (ITpeiBapUTEILHOTO MIPO-
CMOTpa mevatu). v Tadbmuipl 6ombiuve. [Ipodunm, cogepkaiye ux, MOryT 3aHUMATh HECKOJIBKO
COTeH KII00aiT, a nHoraa u 6omblie Meradaita. Terrt TRC B pouiisx MPUHTEPOB OTCYTCTBYIOT.

Bce npodunu MoHUTOPOB cozepkar uHgpopmanuio o ramme B Terax TRC, ¥ OOJBIITMHCTBO
conepkuT nH(popMarmio o 3arpy3urke tadmuiy noucka (LUT) B yacTHbIX Terax (vegt umm Mtbx).
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Mopean Matrix/Shaper

[Tpocras cTpykTypa matrix/shaper (nanee maTpuiia/meinep) yaiie BCero NpuMeHsieTcst 1Jist
MOHHUTOPOB M HEKOTOpbIX RGB-ycTpoiicTs.

[Meiiriep (Shaper) sto Ha6op u3 Tpex ogHoMepHbix Taomuil (LUT). OTBeuaer 3a KOPPEKIUIO
Ceporo 11BeTa, raMMa-KpUBYIO M MH/IMBU/1yaJIbHbIE IBETOBBIE KaHAJIBI 1JIs1 JIMHEAPU3al[Md MOHUTOPA.

Marpuria (Matrix) To Tabnuiia, Haripumep, 3x3, KOTOpast OMMCHIBAET IIEPBUYHBIE [IBETA MOHU-
Topa (KpacHbIi, 3e1eHblid U crHuil). [IpeoOpa3yeT KoOpAMHATH U3 IIBETOBOTO MPOCTPAHCTBA MOHU-
TOpa B HE3aBUCUMOE TTPOCTPAHCTBO (Hanpumep, XYZ wm Lab) u Hao60poT.

Monenb MaTpula/meinep BKIOYaeT B ceOs 1Ba OCHOBHBIX JTala MaTeMaTU4YecKoro rmpeodpa-
30BaHMS 1IBETA.

CHauana naHHble (Hanpumep, o noBeeHuu nukceneit RGB) npoxondr uepes meinepHsie Kpu-
Bbl€. DTO UCKPUBJISIET WU JIMHEAPU3YET LIBETA [I1s1 IPUBEIEHUS UX K CTAaHIApPTHOMY BUJLY.

[Nocne muHeapu3alyy JaHHBIX HIEHATNIepaMu BCTYTAeT B ieiicTBre MaTpuiia (00braHO 3x3). Mar-
pHlia MepecYrThIBACT JaHHbBIE, TIOyUeHHbIe OT MielinepoB (inHeiHble R, G 1 B) B abcommoTHbIe 11Be-
ToBble KoopauHathel (X, Y, Z crangapra CIE). [Ipr 3TOM yuMTBIBaIOTCS IEPBUYHBIE 1IBETA KOHKPET-
HOTO YCTPOKCTBA (TOYKHM KPACHOTO, 3€JICHOT0, CHHEro JIIOMHHO(OPOB WM CBETOAMONOB) U Oemast
TOYKA.

Jlns1 6oree CIOXHBIX YCTPOWCTB, TAKMX KaK MPUHTEPHl WM TeYaTHble MAIIMHBI (HO WHOTIA
MOHHUTOPHI), poduiib MoxkeT ObITh MocTpoeH ¢ nomornbio cLUT (Color Lookup Table). B Ttakux
npouIIsSIX TaHHBIE O 1IBETE He BBIYUCIISIOTCS Yepe3 MaTpullbl, a 6epyTcs u3 00beMHbIX 3D-tabnuil,
co3JaBaeMbIX B Ipolecce npoduanposanusa. OHM coaepkaT KOOPAUHATHl BXOAHBIX LIBETOB, B KOTO-
PBIX 5KECTKO COIOCTABJIEHBI BBIXOAHBIE 11BETA B IpocTpaHcTBe Lab.
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Kogopumerpuueckue pexumbl (Rendering Intent)

Konopumerpuueckue pexumsl (peHaepuHr 1sera, Rendering Intent) — anropurmsl mpeodpa-
30BaHM IBETOB U3 UCXOIHOT'O [IBETOBOI'O POCTPAHCTBA B IPOCTPAHCTBO YCTPOWCTBA BIBOJA (MOHU-
TOpA, MPUHTEPA) ISl KOPPEKTHOTO OTOOPaKEHHS OTTEHKOB.

OCHOBHBIE PEKUMBI CIIEAYIOIIE.

[epuenuumonnsiii (Perceptual) cxumaeT Bech IIBETOBOM JMAa30H UCXOIHOTO U300pakeHHsI /10
OXBara BBIXOAHOTO ycTpoiicTBa. CoxpaHseT BU3yaJbHblE COOTHOLIEHUS MEKY LIBETAMH U TUIABHOCTD
nepexo0B. XOpoIo NoaxoauT 1j1s (potorpaduil CO MHOKECTBOM OTTEHKOB.

OtHocurensHblll Konopumerpuueckuil (Relative Colorimetric) TO4HO nepesiaer 1Bera, KOTo-
pble COBIA/IAI0T B UCXOIHOM U LIEJIEBOM MpocTpaHcTBax. LBeta BHe oxBaTa 00pe3aloTcs 10 OmmKaii-
X BOCITPOM3BOIMMBIX. Besast Touka MCXOMHOTO M300paXeHHUsl COMOCTABISAETCSl C OEI0i TOUKOM
Oymary. MeTop XopoIo MOAXOOUT /17151 MaKEeTUPOBAHUSI.

AobcomoTHbid KonopuMerprueckuid (Absolute Colorimetric) coxpaHsieT 1[BETa B MUCXOJHOM
BUjie. B ommume oT OTHOCHTENBHOTO, TOUKa OeJIoro He MOAroHsieTcs 1moj Oymary (Harmpumep, roiy-
OOBAaTHII SKPaHHBIN OeJbI HE TIPEBPATUTCS B TEIUIbIA OTTEHOK Oymaru). Mcrnomnb3yeTcest 1uist mpoObl
WM TIPH XKECTKUX CTAHJapTax rnevyaTu Ha Oesoil Oymare.

Hacpimennocts (Saturation) yBeIn4YMBaeT sipkOCTh M HACBIIIIEHHOCTD 1BETOB, HO B YIIEpO X
TOYHOCTH. MeTon 1osie3eH 1l MOMy4eHUs sIpKoil rpauKu, IPU 3TOM UTHOPUPYETCs MPaBUIIbHBIN
OajaHC TeJIeCHbIX OTTEHKOB. XOPOIIO MOAXOANT JJIsl AUarpamMm | npe3eHrtauuil. Vicrionssyercs as
J3aliHa U BEPCTKHU.
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AOCOJIOTHAS TOUKA 0eJI0ro

AOGcomoTHast Touka 0e10ro — 3TO CTaHIapT, ONpeesISIoNIni, KaKoi IMEHHO OTTEHOK I[BEeTa
BOCIIPMHMMAETCS KaK YHCTBIN OBl MU CheMKe, 00paboTKe, OTOOpakKeHUH Ha SKPaHE WU TIeYaTH.

[NockonpKy yenoBedecKoe 3peHre aIanTUpyeTcsl K OCBELIEHHIO, TPOrpaMMHOe oOecrieueHue
TpeOyeT OIpeIeUTh TOUHbIe KOOPIUHATHI IIBETa 11 TPABHJIBHOM IIBETONEPEIavH.

B pasHbIx cpepax 3TOT TEpMHUH MPUMEHSIETCS] C HEKOTOPHIMUA OCOOEHHOCTSIMHU.

B ¢ororpacdun u Bugeo 3o HacTpoiika OaaHca 0e1oro, KOTopast yKa3blBaeT Kamepe «IIBEeTO-
BYIO TEMIIEpATypy» UCTOYHMKA OCBEILICHUS.

Ecmu yctaHOBUTH aOCOMIOTHYIO TOUKY O€JIOro HempaBWIILHO, IBeTa Ha ¢otorpaduu mprood-
PETYT MapasUTHBI OTTEHOK (HAaIpUMep, CTaHyT CHHUMH WX KeAThiMu). [loaToMy asst TOUHOM
HACTPOWKHU TOUKHU 6estoro otorpadsl UCTIONB3YIOT CIIEIUAIBHBIE CEphle WK OeJIble KapThl.

B nmdpoBom Buzie 1iBeT yacto koaupyetcs kak monenb RGB (uuctsiii 6ensiit R=255, G=255,
B=255). D10 BOCbMUOHUTHAsI MOJICIIb.

s mpodeccronanbHoi padoTsl (Hampumep, ¢ nporpammamu Adobe Photoshop, DaVinci
Resolve) MoHUTOp KanuOpylOT MO ONpENeNieHHBId CTaHJapT TOYKM Oesioro, vamie Bcero D65
(6500K).

B niedatn aOGcomoTHOro 6e10ro 1BeTa He CyHIeCTBYeT, TaK Kak Oesblid 1[BET — 3TO MPOCTO
ydactok Oymaru Oe3 kpacutens. [ToatoMy aOcomoTHas Touka Oeoro B monurpacvu 3aBUCHT OT
oymaru. Ecnu Oymara umeer clierka KpeMOBbI OTTEHOK, TO U OeJIble yJacTKU N300paxeHus: OymayT
BBITJISIIETh TaK Ke.
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IIBeToBbie Mmoneaun RGB, CMYK, HSV, HSL

LIBeToBBIE MOZIENT — 3TO MaTeMaTHUECKKe CIIOCOOB! OIMTUCAHUS ¥ BOCIIPOM3BE/ICHHUS IIBETOB.
Kaxjas u3 HUX co3faHa /151 KOHKPETHBIX 3a/1a4.

CymiecTByeT MHOKECTBO MOZIENel MmpecTaBieHus 1Beta. Harbonee yacto BcTpeyaTes crie-
AyIOIIHE MOJIEINH.

* Monenb RGB, riie KpacHblii, 3eJIeHbIi, CUHUI 3TO aJTUTUBHbIE OCHOBHBIE 11BeTa. Vcromnb3y-
eTcst 111 BBIBOZIA M300paXeHUI Ha SKpaHbl MOHUTOPOB U B OOJIBIIMHCTBE (pOPMATOB rpapuiyecKux
(paiinos. CymectByeT Heckosbko 11BETOBbIX IpocTpaHcTB RGB: sRBG, Adobe RGB 1998, Bruce
RGB, Chrome 2000 u T.1. OHM OTJIMYAIOTCS JPYT OT APYra YUCTOTOM OCHOBHBIX LIBETOB, UTO BJIMSIET
Ha MX I[BETOBOM OXBaT (IMana3oH MPE/ICTaBJIsIEMbIX [IBETOB).

* Mopenb CMY (K): romy6oii, myprypHbiid, kenTbiii. CyOTpaKTHBHBIE OCHOBHBIE IIBETAa 3TO
JOTIONIHEHHSI K aJJUTUBHBIM OCHOBHBIM IIBETaM (TONyOOH — KpPacCHBIN, MypPIypHBIA — 3eJIeHBIH,
KenTbiii — cuauid). [lupoko ucrnonb3yeTcst B YepHUIax Uil eyatu ¢ godasieHreM yepHoro (K),
MOCKOJIBKY MUTMeHTH 1 uepHmia C, Y u M peziko JaioT riryboKue, HachlllIeHHbIe YepHbIe TOHA CaMU
o ceOe (OHU, KaK MPaBUJIO, JAIOT MYTHBIH KOprUaHeBbIi 11BeT). Moaenr CMYK Baxna [1s fore-
YaTHOM MOATOTOBKH, HO He MHOTUE (hoTorpadbl €e MPUMEHSIIOT TIOCTOSIHHO, OCOOEHHO eC/v My OITu-
KyI0T (potorpaduu Toabk0 B IHTepHET. BONBIIMHCTBO BBICOKOKaYECTBEHHBIX (POTONPUHTEPOB UMEET
JOTIONTHUTE bHBIE YepHUIA (HalpuMep, K OCHOBHBIM Y€ThIpEM MOTYT J0OaBisIThCs cBeTibie M, C u
cepslie), moaromy oHu He siBistioTcss CMYK.

* HSV: OTTeHOK, HACHIIIIEHHOCTh, IPKOCThb. OTTeHOK H — 3TO TO, 4TO MBI BOCIIpUHMMAEM Kak
LBET. S OTBEYAEeT 3a HAChIILEHHOCTB, ITpU 3ToM 100% uuctsii 1BeT, 0% orTeHoK ceporo. Apkocts V
CBsI3aHa ¢ HachllleHHOCThi0. Monens HSV nnentnuna HSB.

* HSL: oTTeHOK, HaCHIIIIEHHOCTh, sipkocTh. H coBnagaer ¢ HSV, Ho L u V onpenensiiorcs no-
apyromy. B aTom ciiyuae S aHasiornyeH /151 TEMHBIX LIBETOB, HO COBEPIIEHHO OTJIMYAETCS J1s CBET-
nbiX. Mogens Takxke HaszpiBaercst HLS. Mogenu HSV u HSL nonyuaiorcst mytem MaTeMaTU4ecKOro
npeoOpazoBanusi RGB.

* Grayscale (OTTEHKH ceporo) — axpomMaThiecKkasi IIBETOBasi MOJIe/ib, B KOTOPOU 1BETa Mpeji-
CTaBJICHBI B BUZIE TPAJALINI IPKOCTH, OT YUCTO YEPHOTO JI0 YHUCTO OEJIOro.

Mopnemu HSV u HSL 6butt pa3paGoTtaHbl 17151 PEICTaBISHNS 1IBETOB B CHCTEMaX C OIpaHM-
YEeHHBIM JMHAMUYECKUM TUana3oHoM (ypoBHM nukceneit 0-255 mis 8-O0uTHOro 1BeTa).

NcnonszoBanne RGB nim CMY(K) ans perynupoBKkM sIpKOCTH WJIM HACHIILIEHHOCTH 1IBETa
HeleJIecO0O0Pa3HO, MOCKOJIbKY MPHIILIOCH Obl U3MEHSITh KaK 1Bl M3 TPEX IIBETOBBIX KAHAJIOB, 4 U3Me-
HEHHE UX Ha OIMHAKOBYIO BEJIMYMHY [UISl PETYJIMPOBKU SIPKOCTU OOBIYHO MPUBOAUT K W3MEHEHMIO
nBeta (orrenka). HSV u HSL ynoOHbI 11 peakTHpOBaHUs1, TIOCKOJIBKY TTPOrpaMMHOMY oOecrieue-
HUIO HY)KHO U3MeHATh TobKo V, L uum S. [Iporpammsl Aj1s1 peakTupoBaHu st U300paskeHHiA OOBIYHO
npeoOpasyior gaHHble RGB B 01HO M3 3THX MpecTaBIeH!i, BBIIOMHSIOT KOPPEKTUPOBKY, a 3aTeM
npeoOpasyioT faHHble o0OpatHo B RGB.

[IBeroBsie mpocTpancTBa Lab (CIELAB) u Luv (CIELUV) paccmarpuBaioTcst B Apyro riase.

*** Chrome 2000 — cneuuaausuposarHoe mupokoe ygemosoe npocmparcmeo RGB, coz0an-
Hoe 0151 B0CNPOU3BE0EHUSL NONHO20 CNEKMPA YBEMO8, KOMOPbILL MONCHO OMCKAHUPOBANb C YBEMHBIX
NO3UMUBHBIX NACHOK (CAali008).

**% Bruce RGB — pabouee ysemosoe npocmpancmeo, paspabomanioe KON0PUCnom U Kc-
nepmom no yugposoli obpadomxe uzoopaxicenuii bprocom @Ppeiizepom (Bruce Fraser). Komnpomucc
Mmexncoy y3xum npocmparcmeom SRGB u 6onee wupoxum Adobe RGB 05 onmumusauuu peoaxmupo-
8aHUSI 8-OUMHBIX UB0OPANHCEHUII.
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I{BeToBOoe nmpocrpanctBo CIE XYZ

CIE XYZ — 310 MaTeMaTH4eCcKoe 1IBETOBOE MPOCTPAHCTBO, pa3padoTaHHble MexTyHapOTHON
komuccuert no oceereHuio (CIE) my1s TouHOro KoMmuecTBeHHOro onucaHus 11BeToB. Takue mateMa-
TUYECKHUE MPOCTPAHCTBA HE MPUBS3aHbl K KOHKPETHOMY TUCILICIO UM MPUHTEPY M OXBATHIBAIOT BCE
1IBeTa, KOTOPBIE MOXET Pa3IUYUTh YEJIOBEK.

[IBetoByt0 Moiesib XYZ MOXHO CUATATh (DYHIAMEHTOM JJIs1 OOJIBIIIMHCTBA IPYTUX IIBETOBBIX
CHUCTEM.

B ee ocHoOBe Jiekat ycpelHeHHbIE KpUBBIE BOCTIPUSTHS IIBETA YeIoBeYecKuM Ii1a3zoM. [Ipu aTom
X OTBEYaeT 3a «KPACHYI0» COCTABJISIONIYIO, Y 3a/1a€T SIPKOCTh, Z OTBEYAET 32 «CUHIOI» COCTABJISIO-
nryto. KoopiyHatsl Beeria mojioxKuTesTbHbIE, 2 TIOOON BUIUMBIH IJTA30M IIBET OMKMCHIBACTCS KaK CyMMa
9TUX TpeX OA30BBIX CTUMYJIOB.
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IIBeToBOE nmpocrpancTBo CIE L*u*v*

[BeroBas monens L*u*v* (CIELUV) npeoxkeHa B 1976 romy, 4toObl cjieaTh IIBETOBOE IMPO-
CTPAaHCTBO MaTeMaTUYECKU «PABHOMEPHBIM».

B Takom mpocTpaHCTBE paBHBIE TEOMETPUUECKUE PACCTOSIHUSL MEXAY ByMs TOUKaMu (1LiBe-
TaMH) COOTBETCTBYIOT OIMHAKOBOMY BU3YaJIbHOMY OTJIMYMIO JIJIs1 YEJIOBEUECKOro Iia3a. B atom ciy-
yae L* 310 cBemiora oObekTa, (rae LA =0 abcomoTHo uepHbIi 11BeT, a LA*=100 4ucThIii Oesbiii);
u* 3T0 KOOpAMHATA, MTOKA3bIBAIOIIAs] CMEILEHME 1IBETa B 3€JIeHYI0 (OTpULIATe/IbHbIE 3HAUYEHUS) WK
KpacHYI0 (TOJIOKUTETIBHBIE) CTOPOHY, a V¥ MOKa3bIBAET CMEILIEHUE 1IBETA B CHHIOK (OTpULIATEIbHbIE
3HAYEHMS) WIH KEJITYIO (TIOJI0KUTEIbHBIE) CTOPOHY.

XYZ vcnonb3yeTcs Kak NepexXoJHUK /1J1s1 KOHBEPTALMU LIBETOB Mekay ycrpoiictBamu (13 RGB
B CMYK u T.1.). [IpoctpanctBo L*u*v* nydiiie Bcero mogxoauT AJisi U3MEPEHUsI 1IBeTa CAMOCBETSI-
nmxcst 00beKToB (Hanpumep, LED-3kpaHoB, qHCIUIeeB, JIAMIT), pACUETOB IIBETOBBIX Pa3IMYMA.

B cucreme XYZ pacctossHAA MeXJy TOUKAMU HE COOTBETCTBYIOT TOMY, KaK Mbl BUJIMM LIBETA.
[TpoctpancTBo L*u*v* amanTupoBaHO MOJ YeJIOBEUECKOE 3peHHe: U3MEHEHUe 3HaueHUsl Ha OJIHY
BEJIMYMHY BOCIIPUHUMAETCS [1a30M OJMHAKOBO, HE3aBUCHMO OT UCXO/IHOTO 11BETA.
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IIpocrpancrBo CIE L*a*b*

B nomurpadguu 1 1y1st paboTsl ¢ IeYaTHHIMU N300paKEHUSIMU YacTO UCTIONB3YIOT PABHOMEPHOE
npoctpanctBo CIE L*a*b*, rae BMecto u* u v* ucnonb3ytorcst a* (3esieHbI-KpacHblid) U b* (CuHMii-
JKEJITHIN).

ITpocrpanctBo CIE L*a*b* npunsro B 1976 rogy ais ycrpaHeHus I71aBHOTro Hegocratka X YZi:
HEPaBHOMEPHOCTH BU3YaJIbHOTO BOCIIPUSTHUS LIBETa Mpyu n3MeHeHuu koopauHar. B CIE L*a*b* reo-
METPUYECKOE PaCcCTOSIHUE MEX/y IBYMs LIBETaMH B IIPOCTPAHCTBE COOTBETCTBYET TOMY, KaK BUIUT
9Ty pa3HUILy yesioBedeckui ria3. 3ueck L* ceemiora (0 abcomoTHo yepHbiid, 100 a0ComoTHO OelbIii),
a* — OCb «3eJIeHbI-KPaCHbI» (OTpULATE/IbHbIE 3HAYEHUsI — 3€JIEHBIM, TIOJIOKUTENIbHbIE — Kpac-
HBI), b* — OChb «CHUHUIA-KEThIil» (OTPUIIATE/IbHbIE 3HAYEHUS] — CUHUM, MOJOKUTETbHbIE — KeJl-
TBIN).

3HaueHus L paccunThIBalOTCA NPSMO U3 TPEXKOMITIOHEHTHBIX 3HaUeHU X YZ C y4eTOM TOUYKHU
OeJoro 1BeTa.

Ncnonb3oBanue npocrpanctea L*a*b* gpisierca cranzapToM B KOJIOPUMETPUH U NTOIUTpadun
111 OLIEHKU LIBETOBBIX Pa3/IM4UMi, TaK KaK OHO aIapaTHO HE3aBUCHUMO.
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3uauenus Delta E

®dopmyina BeroBoro ommuus (anri. Color difference), iBeTopazHOCTb, IIBETOBOE PACCTOSTHUE
— MaTeMaTH4yecKoe IMPEe/CTABICHUE, MO3BOJISIONICE YKMCIEHHO BBIPA3UTh Pa3inuve MeXIy ABYMs
[[BETAMH B KOJIOPUMETPUH.

Me:sxnynaponnsiii komuteT CIE (¢pp. Commission Internationale de 1'Eclairage) 3agaer onpe-
JeneHre 1IBETOBOM pa3HuIlpl yepe3 MeTpuky Delta E. BykBa «E» 0003Havaer «olrymeHue» (HeMm.
empfindung).

CIE76 Delta E — crannaptHas ¢opmyiaa MexayHapoaHoit komuccuu no ocsetennio (CIE),
M3MepsIIolIasi MaTeMaTHUeCKOe PacCTOsIHAE MeXIy AByMs 1BeTaMu. OHa MOKa3bIBaeT, HACKOJIBKO
OZIVH LBET BU3YaJbHO OTJIMYAETCS OT JPYroro, Mo3BOJIsAS MEpeBeCTH CYyObEKTUBHOE BOCIPUSITHE
[[BETa B OOBEKTUBHOE YKMCIIOBOE 3HAUCHHE.

CIE94 Delta E st10 Takxke MaTemarndeckas (opmysa, Kotopas ¢ 0ojiee BHICOKOH TOYHOCTHIO
BBIYUCIISIET PA3HUILY.

CIEDE2000 — coBpeMeHHasi MaTeMaTU4yecKasi MeTpUKa Il KOJIMUYECTBEHHOIO MU3MEpPEHUS
BOCITPMHUMAEMOM Y€JIOBEYECKUM IJ1a30M Pa3HUIIBI MEXAY AByMs IiBeTaMu. OHa sIBJISETCS TeKYIUM
cranaapToM MesxayHaponHoi komuccuu no ocsetieHuio (CIE).

3nauenuss CIEDE2000 Delta E — 4ncnoBas Mepa 1IBETOBOTO pa3ivyusi MEX/1y IByMs LBe-
tTamu. OHa yUUTHIBAET HETMHEHHOCTh YEJI0OBEYECKOTO 3pEHHS U KOPPEKTUPYET BOCIIPUSATHE SIPKOCTH,
HACBIIIEHHOCTU ¥ [IBETOBOTO TOHA.

[IIkana moKa3pIBaeT, HACKOJIBKO 3aMEeTHA Pa3HUIIA [Isl YeroBeYecKoro rasa. Eciu 3Hauenue
Menbine 1.0, canraercs, YTo pa3HUIA HEpa3InINMa I1a3y 0ObIYHOTO YesioBeka. Eciu 3Havenue ot 1.0
10 2.0, To pa3HuUIla 3aMeTHa MpH OIM3KOM CPAaBHEHUH, UTO MPUEMJIEMO JIs HEKOTOPBIX YCTPOWCTB, B
TOM YHCJIe 17151 OOJBITMHCTBA MOHUTOPOB M KaYeCTBEHHOM revatu. B ciyuae, eciu 3HaueHue ot 2 10
5, TO CUMTaeTCs, YTO pa3HUIIA Jerko 3ameTHa. Ecim 3Hauenue 6ospine 10, To IBeTa BOCPUHUMAIOTCS
KaK COBEPIIIEHHO pa3HBbIE.
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CrangapTHble HCTOYHHUKH CBETAa

CranapTHble UICTOYHUKU CBETA — TEOPETUUYECKME MaTeMaTHYeCKHe MOJAEN CHEeKTPaIbHOTO
COCTaBa WJIM ITAJIOHHBIE MOJIEJI OCBEILEHUSI CTaHIaPTU30BaHHbIE MeKyHApOIHOW KOMUCCUEN 1O
ocgetniennio (CIE) s 00beKTUBHOM OIIEHKU M U3MEPEHUs 1[BETA.

OHu f1ensTCSL HAa TEOPETUYECKUE CIEKTPhl, SMYJIMPYIOIIUE JHEBHOU CBET, JIAMITbl HaKaIMBa-
HUS U JIIOMUHECLIEHTHOE OCBellleHHe. VIcronb3yloTes: B KolnopumeTpuy, ¢gororpacpuu, nonurpapuu
Y IM3aiiHe ISl TOYHOU OIIeHKH, U3MEPEHUs U KaJIMOPOBKY IIBETOIIEPE/IavuH.

OCHOBHBIE UCTOUHMKH CBETa AEJISATCS Ha CIIEAYIOIINe CEPUU: JIaMITbl HaKayiuBaHus (A), THEB-
Hoii ceT (D), momuHecnieHTHbIe Jamiibl (F).

*** Hemounuk B — ycmapeguiuii ucmouHuk, UMUmMUpYrowuil npsimoti COAHeuHblil ceem (0KoA0
4874K).
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Cepus A (1aMnbl HAKAJIABAHUA)

Hcrounnk A UMUTHpYET CBET OOBIYHOM JIaMIThl HaKaIMBaHus1. MiMeeT IBeTOBYIO TemMIieparypy
okosio 2856K. IlIupoko ucmonb3yercs il OIIeHKH TOro, Kak OOBEKTHI BHIIJISAIAT B TETIJIOM MCKYC-
CTBEHHOM OCBEILIEHHH.
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Cepus D (nHeBHOM CBeT)

Uctrounuku D50, D55, D65, D75 TOYHO BOCHPOU3BOST CIIEKTPAJIbHBIE XaPAKTEPUCTUKH €CTe-
CTBEHHOI'O THEBHOTO CBETA.

D50 smynupyer nosyneHHbI COTHEUHbIH cBET ¢ 1BeToBoi Temriepatypoil SO00K. fABnsercs
OTpaciieBbIM CTaHAapTOM B nourpadguu u rpapuyeckom auzaie (ISO 3664).

D50M2 — mogudunmpoBansbii uctouHuk D50, Brmouaomuin Y®-komnonenty (UV cut),
YaCTO UCTIOJB3YETCs 711 TOUHOM OLIEHKH OeTM3HBI OyMarv ¥ ONTUYECKUX OTOeTBaTesen.

D65 — crangapTHbIi yCpeaHEHHbIH THEBHOU CBET ¢ 1iBeToBOM Temriepatypoil 6500K. fBius-
eTcst OOIIEMUPOBBIM 3TAJIOHOM B (poTorpacum, Mporu3BOACTBE TEKCTHIISL, KPACOK U IJIsI TPOCMOTPA
n300pakeHni Ha sKpaHax (crangapt SRGB).

*k*% UV cut (OYK8ANbHO «Yabmpagpuonemosas omceuka») — mexHon02ust Uau Pusuueckoe
NOKpblmue, NPeOHA3HA4eHHOe 05t ONOKUPOBAHUSL UNU CYULECIBEHHO20 CHUNCEHUS NPONYCKAHUSL Y1b-
mpagpuonemosolx (YP®) ayueli.
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Cepus F (1roMuHeCHeHTHBIE JIAMIIbI)

Wcrounuku cepun F co3naHsl U1 IMUATAIIMM Pa3IMYHBIX TUTIOB KOMMEPYECKUX M O(PUCHBIX
JIIOMUHECLIEHTHBIX JIAMII.

F5 — cranpaprHas JoMUHeCIIEHTHAs JlaMIia «JHeBHOro Oeroro ceeta» (Daylight) ¢ iBeToBoit
Temrieparypoi okoso 6500K.

F8 umuTHpyeT MOMHHECIIEHTHYIO JIaMITy THIIA «XOJOAHbIN Oenblii cBeT» (Cool White, 4100K).

F10 3T10 momuHecHeHTHas jamMIiia, UMUTHPYIOIIasi y3KOIONIOCHBIM cBeT (Hampumep, Philips
TL84/TL8S5) c HeitTpanbHOil 11BeTOBOU Temmeparypoii okosio S000K. Ipumensiercs aist oleHKU
TOBapOB U MHTEPHEPOB B YCJIOBHAX O(PHCOB M TOPrOBBIX 32JIOB.
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Pexumbl nzmepenust M0, M1, M2

Pexumvbl n3mepenus no cranaapty ISO 13655 cootHocATCs ceayonmmM o0pa3oM.

MO Gazupyercst Ha ocBeTUTe e THMa A (JlTaMIia HaKaJIMBAHWS).

JlaeT vckaxeHHbIH pe3ysIbTaT Ha MaTepuaax, YyBCTBUTENbHBIX K Y ®-U3/1yueHHIo, TaK KaK B
HEM HeT JIOCTAaTOYHOTO KOIMYECTBa YibTpadronera 1Jisl akTUBAIIMY OTOeTMBAaTeNIeH.

M1 (meton 1 u 2) 6a3upyercs Ha D65. OGecrieunBaeT MpaBWIbHYIO OLIEHKY (hIyopeclieHITNN
MaTepuasioB (Harpumep, OymMaru ¢ ONTUIECKUMH OTOSIMBATEISIMU ), TAK KaK CIIEKTP UCTOYHUKA ITPH-
O0pa TOYHO COOTBETCTBYET JTHEBHOMY cBeTy D65.

M2 ucnonb3yet ucrouHuk ¢ Y®P-duasrpom (UV cut), oTcekaoniuii yibTpagroIeToByI0 YacTh
criekTpa. PayopectieHIus He BO30yKaaeTcsl.

CrangapTHblil UICTOUHUK cBeTa D65 (qHeBHON cBeT co cnekTpom okojio 6500K) cranmaprom
ISO 13655 npusszan k pexumy M1.
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Cranpapt CIE 1924

CIE 1924 — st0 yTBepX)aeHHBI MexayHapoaHoi komuccuen no ocsewienuto (CIE) cran-
JapT, ONpPeeIISIIONINI OTHOCUTEIbHYIO CIIEKTPAIbHYI0 YYBCTBUTEIBHOCTD UEJIOBEUECKOTO IJ1a3a Mpu
nHeBHOM (porornmyeckom) 3peHnu. OH 3aqaeT 0a30BYI0 KPUBYIO CIIEKTPAIbHOW CBETOBOM 3(pdek-
TUBHOCTU. MakCUMyM KpUBOW IPUXOAUTCS HA JJIMHY BOJHBI 555 HM (:kenTo-3eneHblil cBer). Emy
npucBoeHo 3Hauenue V (555) = 1.0. Crangapt oxBarbeiBaeT criektp oT 380 10 780 um. Bue storo
JMana3oHa YeJTOBEUSCKUM I71a3 B OOBIYHBIX YCJIOBUSX CBET MPAKTUUYECKU HE BOCITPUHUMAET.

Nmenno sta pyHKIIM S UCMIONB3YETCs 1S Tiepecyera (PU3NYeCKON MOIITHOCTH U3JTy4YeHUs] B €U~
HUIIBI 3PUTEILHOTO BOCHPUSITUS (JIIOMEHBI).

CIE 1924 3anoxun pyHIaMEHT COBpeMeHHOW (POTOMETPUH.

Ha ocHoBe kpuBO# ompejesieHbl BCE OCHOBHBIE CBETOBbIE BEJIMUYMHBI B Mek1yHapOAHON
cucteme equnul (CH), Takue Kak CBETOBOM IOTOK (JIIOMEH) U OCBEIIEHHOCTh (JIIOKC).

*%% Jlromen (am) — eOuHUYa uameperust ceemosozo nomoka. OHa xapakmepusyem CymMMAapHoe
KOAUUECMBO «8UOUMO20» C8emd, KOMOPOe UBAYUAeN UCHIOYHUK.

*** Jlokc (k) — eOUHUYAa uaMepeHus OCEUEHHOCU, KOMOopAasi NOKA3blaem, CKOAbKO C8ema
naoaem Ha KOHKPEMHYIO NAOWAOD.

B 1931 rony kpusas CIE 1924 Gputa BcTpoeHa B MaTeMaTHYECKOE OMUCAHKE KaK (DYyHKIIHSI.
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Crangaprabiid Haomoaareas CIE 1931

Cranpaprasii Habmonarens CIE 1931 (2 rpagyca) — 310 MatemMaTiudeckast Mojesis Mesx1yHa-
POZIHOM KOMHUCCHY T10 OCBELIEHUI0, KOTOPasl 3a/1a€T YCPEJHEHHYIO PEaKIMIO YeJI0OBEYECKOro I71a3a Ha
ceT. OHa OIMCBHIBAET, KaK YeJIOBEK BOCIIPUHUMAET PA3JIMUHBIE [IBETA, U CIIYKUT ITAJIOHOM B KOJIOPU-
MeTpuu U 1BeTornepeaade. OCHOBHasi MOZIENb C YIJIOM 0030pa 2 rpajiyca OCHOBaHA Ha KCIIEpUMEH-
tax 1931 roxa, rae y4acTHUKY HaOMOAAIM 32 HEOOBIIIMMY LIBETOBBIMU 00pa3IiaMH Ha PACCTOSTHUM.

B ocHoBe Mozenu exar Tpu (PyHKIIMM U OHU TOKAa3bIBAIOT, CKOJIbKO OA30BBIX IIBETOB (Kpac-
HOT'0, 3€JICHOTO ¥l CHHET0) HY)KHO CMeIIIaTh, YTOOBI MMOJTYYUTh YUCTBHIN CIICKTPAIbHBIN 1[BET 33 JAHHOW
JJIVHBI BOJIHBI.

VimeHHO Ha AaHHBIX 2-TpagycHOro HaOmoaaresns mocrpoeHa 6azoBasi nBetoBass moneiab CIE
XYZ 1931, rae napamerp Y OTBEYAET 3a SIPKOCTh, a X U Z 32 BETHOCTb.
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Hao6arogarean Craitiica u Bepua

Hao6monarens Craiinica u Bepua 1955 roga — 370 3TanioHHasi crcTemMa IIBETOBBIX KOOPAMHAT U
ynkumii useroBoro coorserctBus (Color Matching Functions, CMF), nonyuennas B xone ¢yHaa-
MEHTAJIbHBIX SKCTIepuMeHTOB B HanmonanbHo# (pusnueckoii mtabopatopun Bennkooputannu (NPL).

B ommuwme ot 6onee panneit cuctembl CIE 1931 rona, nanasie Craitica u Bepua Obutu moiy-
YeHBI IyTeM NPSIMBIX U3MEPEHUI HETTOCPEACTBEHHO OT TPpYyMIThl U3 10 HCHBITyeMbIX. DKCIIEPUMEHTHI
MIPOBOIMIIUCH JJIs1 30HBI LIEHTPAJILHOTO 3pEeHHsI C YIJIoM 0030pa 2 rpaayca, YTo COOTBETCTBYET BOC-
MPUATUIO MEJIKUX JieTasield. Janusie 1955 roga mocmyKuim BaKHON SKCIIEPUMEHTAILHOUN 0a30i 1S
oLeHKH 1BeToBoro BocnpusaTus. [lozanee, B 1959 rony, yueHsle pacimpuian sKCepuMeHT 1o 49
HaOmoaresneii ¢ yrimoM o63opa 10 rpagycoB, ¥ 9TH HUCCIEI0BAHUS JITJI B OCHOBY JEHCTBYIOIIETO
JOTIOJIHUTEIFHOTO CTaHAAPTHOTrO HaOmoatens 1964.
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Haomonarean CIE 1964

B 1964 rony BBenM ajbTepHATUBHBINA CTAaHIAPT AJIs1 KPYIHBIX 00beKTOB (yrou 3penusi 10 rpa-
nycoB). Habmopatens CIE 1964 orpaxaer BocnpusiTie NepudepritHOro 3peHusl.
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Haomoaarean /I:xkaaga n Bocca

Ha6monarens [Ixamgna u Bocca (anmi. Judd & Voss 1978) — 310 MmopuduiimpoBaHHast CTaH-
naptHasi pyHKuus 1BetoBoro coorserctBust (CMF), ncnonb3yemast 15l u3MepeHust U KaTMOpOBKH
BETA.

OcHoBaHa Ha uccieoBaHusIX 11BeToBoro 3penus [xanaa (1951) u Bocca (1978), koppekTu-
PYIOIIUX PEaKIMio KOJIOOUEK I71a3a Ha KOPOTKUX JJIMHAX BOJIH TI0 CPABHEHUIO C yCTapeBIei Tadiu-
ueit CIE 1931.

Ona tounee cranpapraoro Haomonaresnst CIE 1931 onumchiBaeT BocripusiTue 11BETa YesioBeye-
CKHMM IJ1a30M, ocodeHHo Ha Oesbix OLED-ucriesix. Mcnonb3yercs B mporpaMMax yrpasJieHHsI 1Be-
toM (Harpumep, ArgyllCMS) st 6osiee TOYHOTO BU3YaTIbHOTO CBEICHUS TPOEeCCHOHAIBHBIX 3Ta-
JIOHHBIX 9KPAaHOB (SMHMCCUOHHBIX JHCILIEEB).

CiyxuT As ycTpaHeHHs MeTaMepu3Ma TpH Tepexoie C MacTep-MOHMTOPOB Ha OBITOBBIC
WOLED-TteneBu30psl U 11 HacTporku Oenoit Touku (x: 0.3067, y: 0.318) B cTynusx.

[Tockonbky B uHycTpuu cranaaptom jae-gaxto ocraetrcst CIE 1931, mpogumu ICC, co3nanubie
C ucrojib3oBanreM HaOmonarens [xanna u Bocca, OyayT HECOBMECTHMBI CO CTaHAAPTHBIMU pado-
yrMU TipocTpaHcTBaMu. OHU JOJKHBI MCHOJIB30BAThCSl MPEUMYIIECTBEHHO ISl BU3YaJIbHOM MOM-
TOHKH MEX/ly YCTPOWCTBAMYU B KOHKPETHOM CTYJHH.

*%* ImuccuonHble (Uau uzayuarouiue) Oucn.aeu — SKPambsl, 8 KOMopulX KAXCObI NUKCENb CAMO-
CMOsIMensvHo 2eHepupyem ceéem. B omauuue om mpaouyuonHvix sxrcuoxokpucmannuveckux (LCD)
Mampuy, Um He mpedyemcs 00ulast NOOCEeMKA, YUMo no36015em 00OUMbCS 2AYO0K020 YEPHO20 UBema
U 8bICOKOU KOHMPACMHOCTU.

*** WOLED (White OLED) — nonyasipras mexuonoeust OLED-0ucnaees, koz0a 6a306ble nuk-
ceau uznyuarom benvlii ceent, NPOXOOAUULL uepe3 ygemmvle Puabmpsvl (KPAcHbl, 3eNeHblll, CUHULL).
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Hao6aogarean oy n ®aiipuaiiaga

Ha6monarens [Tloy u ®siipuaiinga (Shaw and Fairchild, 2°) — maremarudeckasi MOJIeNb Yelio-
Beueckoro 3penus, coznanHass Mapkowm oy (Mark Q. Shaw) u Mapkom ®sitpuaiingom (Mark D.
Fairchild). Beina paspaboTana B Xofe MX UCCIIEI0BaHMA, a 3aTeM MOAPOOHO OMUCcaHa B IMyOIMKaLUsIX
Havana 2000-x rT.

B konopumeTpun ucnonb3yeTcs 1Jis OMUCAHUS TOTO, KaK CPEAHECTATUCTHUECKHI YeJIOBEK BOC-
MPUHUMAET I[BeTa MEJKUX 00beKTOB. DtanonHsle ¢pyHkimu (CMF) ontummsupoBanbl 1ist Oonee
TOYHOM OILIEHKH COOTBETCTBUS M KAUIMOPOBKY IIBETOB MEXKAY PA3TUYHBIMU AUCIUICSMH (HAIlpuUMep,
MIpY Mepexojie ¢ MOHUTOPOB Ha TeYaTh).

Yacro BcTpevaeTcs: B MpoecCHOHAIIBHOM IPOrpaMMHOM 00eCTIeYeHHH ISl YIIpaBJIeHH s 11Be-
TOM U KaJIMOPOBKKM MOHHMTOPOB B Ka4eCTBE aJIbTEPHATUBHI Oojiee cTapoit cranmaptHon moxaenmu CIE
1931 roga.
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Haouaonareas CIE 2012

Hao6monarens CIE 2012 2 rpagyca — 0OHOBJIEHHBIN HA00p (PYHKIIMI, BKITIOUAIOIINIA BEPCUM
st 10 rpagycoB, OCHOBaHHBIH Ha Oosiee TOUHBIX (PyHIAMEHTAIBHBIX (PU3HOIOTMIECKUX JaHHBIX KOJI-
6ouek cerdarku. Ha coBpeMeHHbIX y3KoceKTpaibHbIX quciuiesx (Hanpumep, OLED nmm Quantum
Dot) knaccudeckuit cranaapt 1931 roga nHoraa AaetT onmMOKy BOCIIPHUSATHS, U3-32 Yero Oesblil LBET
MOXET Ka3aThCsl 3€JIEHOBATHIM.

[Nepexon na Hadmonaresns CIE 2012 2 rpagyca B KaIMOPOBOYHOM ITPOrPAMMHOM 0OeCTicUeHUN
TMO3BOJISIET CKOMIIEHCUPOBATH 3Ty OIIMOKY M TOYHEE HACTPOUTD IIBETOIIepeaayvy.

102



U. Turtapenko. «PykoBonctBo nonb3osaress ArgyllCMS»

IHudposoe npeacrasiaeHne nBeTa

Hopman Kopen 1151 jydiero noHMMaHus nporuecca IpeAcTaBIeHUs 1IBeTa B KOMITbIOTepax
IpeJiaraeT CoOCpeaOTOUMThCS Ha IBETOBBIX MpocTpaHcTBax RGB, mockobKy OHM UCTIONB3YIOTCS 7151
1IU(POBBIX U300paKESHUH.

B nBeroBom mpoctpanctBe RGB 1BeT omuchiBaeTcst TpeMs 8-OMTHBIMU OalTaMU, KaskIblid
U3 KOTOPBIX MOXET MpUHUMaTh 3HadyeHusi ot 0 go 255. Tak, uucteiii kKpacHbil 255,0,0, 3eneHsblit
0,255,0, cunuit 0,0,255, yepnsiii 0,0,0, Gemsiit 255,255,255, Hekoropeie porpammsel (Photoshop,
ImageMagick) moryT ucrnionb3oBath 10-OMTHBIA peskiM padoThl ¢ 1BeToM: 10-OMTHBINA pekuM daeT
1024 orreHka Ha Kaxaplii U3 1BeTOBbIX KaHaioB (RGB), B ommume ot 8-OMTHOrO, mpejaraimo-
11ero Bcero 256 rpaganuii. ITo BaKHO 11 OECIIOBHBIX TPaJUeHTOB (Harpumep, ¢gotorpaduii HeOa,
BBIBOJIa B MSITKUX TEHSX).

(ImageMagick mo ymMomyaHui0 KOMIUIAPYETCS C MOAJCPKKON TOJNBKO 8-OMTHOTO pexuma.
Jns BmovueHus 10-O0uTHOTrO pekuma TpedyeTcss KOMIUIAIMS POrpaMMbl ¢ BKJIIOYEHHOH OMIIHUEH
BBIOOpA peKUMa.)

Ho uncnossie 3Hauenust RGB B aiiiie n300paskeHust He IMEIOT OTHO3HAYHOTO 3HAUSHU I, ECITH
OHU HE CBSI3aHBI C LIBETOBBIM IIPOCTPAHCTBOM.

Kak Ob110 HanvicaHo panee, B pabGo4yeM IMpoIiecce ¢ YIpaBJIeHUeM LIBETOM LIBETOBAs XapakTe-
PHICTHKA KaKJIOTO YCTPOMCTBA, KaXA0ro (paiina n300pakeHus: U KakJA0ro N300pakeHusl B MaMsITU
(O3Y) kommbioTepa orpenensiercs ¢aiiom, HazbiBaembiM [CC-ipodpusiem.

B ocHoBe yripaBieHHs IIBETOM JIEKHUT MPeoOpa3oBaHUe WM COMOCTABIEHHE [BETOBBIX OXBa-
TOB MEk/y YCTPOMCTBAMH C pa3HbIMM raMyTaMH M (pailjlaMyd C pa3HbIMU LIBETOBBIMU IPOCTpPaH-
crBamu. [IpeoOpa3oBaHus BHITOTHSAIOTCS MOYJIEM UM aJITOPUTMOM COTocTaBjieHus 1BetoB (CMM,
CM. BBbIIlIE), TaKX€ HA3bIBAEMbIM IIBETOBBIM [IBUKKOM, C MCIOJIb30BAaHUEM JAHHBIX U3 MPOpUIICH.
CMM o0beanHsIeT BXOIHBIE U BHIXOAHBIE MTPOpWIIM, OHU TpuBs3aHbl K PCS, a1 BbInoaHeHUs mps-
MOT0 MpeoOpa3oBaHUsl MEXy YCTPOMCTBaMH WJIHM IIBETOBBIMU IpOcTpaHcTBaMu. [1pu aTom mpouc-
XOAUT UHTEPIONSIINS [BETA.

PasHble mporpaMMbl MCHOJB3YIOT pa3Hble IIBETOBBIE NBMKKHU. Tak, HEKOTOpBIE MPOrPaMMBbI
npumensior LittleCMS, Ho Adobe Photoshop ucnonbsyer cooctBenHbli 11BeToBo# 1BUKOK (ACE),
1BETOBOM BUKOK Apple HasbiBaetcst ColorSync.

MHorue ornepartmonHblie cucteMbl (OC) UMEIOT BCTPOSHHBIE CPEICTBA PAOOTHI C IBETOM, TaKKe
kak ColorSync (Apple macOS). D10 nuoHepckasi TEXHOJIOTUs [IJIs1 COIJIaCOBaHMS IIBETONEpeAayH,
pazpadoTanHas kommanuen Apple Inc. OHa paboTaet Ha ypOBHE OIEePaIMOHHON CUCTEMBI, 3aCTaBJISIS
BCE COBMECTHMBIE IPOrPaMMBbl KOPPEKTHO OTOOpasKaTh 1IBETA.

B OC Microsoft Windows 17151 3TUX *ke 11ieJiel ucronb3yeTcs 6a3zopas noacucrema WCS/ICM
(Windows Color System / Image Color Management), ona nossossier npuMmeHsts [CC-npoduimy,
XOT$I 324acTylo TpeOyeT pyYHO! HACTPONKM CTOPOHHUX PO PAMM.

B Linux npumeHsioTcsi COOCTBEHHbIE TEXHOJIOTHUM YIPABJICHUsI IIBETOM, MOIEPKUBAIOIINE
OpenICC mj1s1 cBOOOAHOTO IPOrPaMMHOTO OOECTICUSHHMS.

*% OpenlCC — mexcoyHapooHoe coooulecmeo paspadomuukod U OmKpPuIMblil NpoeKm,
CO30aHHBIL 0N YayumeHus u cmanoapmusauuu cucmem ynpaenernust ugemom (Color Management) 6
ONEPAYUOHHBIX CUCIEMAX C OMKPLIMBIM UCXOOHLIM KOOOM, maxkux kax Linux.

*** ColorSync — amo ecmpoennas 6 macOS mexunonozus ynpasnerusi ygemom. Ona obecneuu-
eaent MoOYHoe U CO2NACOBAHHOE OMOOPAIICEHIE UBEN08 HA MOHUMOPE, NPU Neuamit UAU RPOCMompe Ha
pasHulx ycmpoiicmeax. Texnonozus asmomamuuecku a0anmupyem ugemd, UCNOAbL3Ysi CREYUANbHBLE
ICC-npoghunu ons kaxcoozo oucnaes, npuHmepa Ui cKaHepa.
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**%* Jleuscox ACE (Adobe Color Engine uau Adobe Color Management Engine) — 6a308uiii
MOO0YAb ynpaenenus usemom 8 Adobe Photoshop u opyeux npoepammax komnanuu Adobe. Omeeuaem
3a mo, umoobl Yema Ha UB0OPANCEHUU BbI2AsI0eNU OOUHAKOBO NPU NPOCMOMPE HA MOHUMOPE, COXPA-
HeHuu 05t UnmepHema uau npu no0zomoexe K neuamu.
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CMM LittleCMS

LittleCMS u ArgyllCMS — 370 1Ba (pyHIaMEHTaIBHBIX MHCTPYMEHTA ISl paOOTHI C LIBETOM
B OINEPAIMOHHON cuctemMe Linux, HO OHU BBHIMOJHSIOT MPUHIMITUATIBHO pa3Hble 3aaaun: LittleCMS
padoTaeT Kak «TpaHCHAATOp» mBeTa (1BeToBoi qBMxoK, CMM), ArgyllCMS kak MOITHBIA KOMITJIEKC
IJIs1 CO3J]aHMSI TOYHBIX [IBETOBBIX MPOUIIEH U KaTMOPOBKHU.

LittleCMS (LCMS) — 3T0 KOMITaKTHAasl, BRICOKOTOYHAS U ObICTpast OMOIMOTEKA C OTKPHITHIM
WCXOJIHBIM KOJIOM, NpeJHa3HayeHHas uis yrpaeiaeHus userom (CMM). I'naBnas 3agaya CMM —
rapaHTHPOBATh, UTO I[BET HA BXOjIe (Harrpumep, (aii ¢ u3o0paxeHueM, caeIaHHbIM (DOTOAITIapaTOM )
OyleT mpaBWIbHO M 0€3 UCKaKeHMIA TiepejaH Ha BBIXOM, HA MOHUTOP WJIM MTPUHTED.

bubmoTteka siBiIsleTCS OYEHb aBTOPUTETHOW M UCIIONB3YeTCs] MHOTMMU T'papuueckuMu mpo-
rpammamu, Takumu kak ACDSee, Darktable, Digikam, Foxit Reader, GIMP, GraphicsMagick, ICC
Examin, ImageMagick, Inkscape, Krita, Mozilla Firefox, OpenJDK, Opera, RawTherapee, Scribus,
UFRaw, VueScan, Google Picasa, mpv.

ITponecc Tpancgopmanum 1iBeta HaunHaercs ¢ Toro, 4o LCMS 3arpyxaer nqsa ICC-nipocpuis:
npouIIb UICTOYHHUKA OIMCHIBAET, KK [[BETA BOCIIPUHUMAIOTCS] KOHKPETHBIM YCTPOMUCTBOM HJIH TTPO-
crpaHcTBoM (Hanpumep, Adobe RGB kak npogwibs MOHMTOpA); IPOUIb TPUEMHHUKA OMUCHIBAET
[[BETOBbIE BO3ZMOXXHOCTH YCTPOWCTBA, HA KOTOPOE HYKHO BBIBECTH M300paxeHue (IAOIyCTUM, Mpo-
¢unbs npunTepa FOGRA39 nnu cranaaptheiii SRGB).

LCMS nepeBoaMT LiBeTa U3 IBETOBOI'O IPOCTPAHCTBA UCTOUHUKA B HE3aBUCUMOE OT YCTPOMCTB
nipoctpancTBo PCS (Profile Connection Space). LCMS ucnonb3yeT kak cszyioiiee 3seHo PCS mpo-
crpanctBo CIE Lab. Tak kak Hampsmyio conoctaBuTh 1iBeta RGB monuropa 1 CMYK npunrepa
(nmu moOble apyrue) MaremaTnuecku cinoxHo, LCMS mepeBomuT 1BET B HE3aBHCHMOE 1IBETOBOE
npoctpadcTBo CIE Lab. 910 mpocTpaHCcTBO OXBaThIBaeT BCe I[BETA, KOTOPBIE CIIOCOOEH Pa3IniUTh
YeJIOBeUeCKUi 11a3. 3aTeM OMOIMOTEeKa pacCUMTHIBAET MATEeMATUYeCKylo IeTIOYKY KOHBEPTALIUM:
RGB -> Lab -> CMYK.

Taksxe BeiOMpaercs meror peHaepunra (Rendering Intent), 4to6b1 00padboTaTh cxKaTHE IBETO-
BOIO OXBaTa, KOIJa I[BETa BBIXOAAT 3a IMpeJelibl BO3MOXKHOCTEN 1I€JIEBOr0 YCTPOWCTBA (HAIIpUMep,
MEPUENLIMOHHOE CKaTUE UM OTHOCUTEIBHO KOJIOPUMETPUYECKOE).

Kpome toro, LCMS wucnonb3yoTest 3apaHee BblYKciIeHHble MHOroMepHsie Tadmuisl (LUT) u
QJITOPUTMBI MHTEPIIOJISAIMU, YTOOBI TIPUMEHSTh CIIOXKHBIE 1BETOBbIE MPEOOpPa30BaHUs K MHUKCESIM
n300pakeHnst Kak MOXHO 3¢ peKTuBHEe.

LCMS Boictynaer kak aprxkok CMM, mMatemaTtuyecku ciivmBasi Ipoduiv Apyr ¢ APYrom c
y4eTOM BBIOPaHHOTO METOJA CKATHSI.

Pazpadotunku LittleCMS npenocTaBisiioT HECKOJBKO JIOMOMHUTENBHBIX yTHIUT. D10 Color
Translator, mporpamma it makeTHoit koHBeprauuu u3oopaxenuii (TIFF, JPEG, PNG, WebP) u
padotsl ¢ mpodmsamu ICC; Takxe Color Abstractor, mporpaMmMa Ijist CO3IaHUs CIICUATBHBIX 1TBE-
TOBBIX 3(P(HEKTOB ¥ TOHKOUW HACTPOWKH IIBETOMepeauu NPy SKPaHHOU 1BeTornpode (soft-proofing).
s BusyanbHOro aHanusa copepxkumoro ¢ainoB ICC-npoduieid MOKHO BOCHOJIB30BATHCS MPO-
rpammoii Insighter. CymiecTByer yTuimTa 1yisi TOUHON BU3YaIbHOM JOPaOOTKM KaTMOPOBOYHBIX MTPO-
¢uneit monutopa Monitor ICC Tweaker.
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Iloapo6HO 0 peHgepHHre IBETa

ITporpammsl, nogaepxusatoniye ICC, pemator ase 3aaauu: (1) pacrio3zHaBaHUS LIBETOBBIX ITPO-
CTPaHCTB U NpouiIel YCTPOICTB U (2) MpUMEHEHHSI COOTBETCTBYIOIIETO COMOCTABJIEHUS] LIBETOBOTO
OXBara IpH repeaade n300pakeHui.

CortocTaByieHre IIBETOBOrO 0XBATa BHITIOIHSIETCS C UCTIONB30BAHUEM OJJHOTO U3 YETBIPEX METO-
JIOB (pEeHJepUHT 11BeTa), pacrno3HaBaeMbix ctangaptoM ICC (cM. B MpeablIyuX I71aBax).

AJITOPUTM COTIOCTABJIEHHSI OTpEAeNsieT, Kak o0padaThBalOTCS 1[BETa, MPUCYTCTBYIONINE B
MCXOJHOM M300pakeHNH, HO BHIXOAIINE 32 MPe/ebl IIBETOBOTO OXBAaTa B LIEJIEBOM M300paKEHHH.

1. TlepueniMoHHBI PEHAEPUHI COXPaHsET MOJHBIA 1IBETOBOM oxBar. lIBeToBoil oxBar pac-
IIAPSIETCS WM CKUMAETCSI TIPY Tepexofie MeXy IBETOBBIMU MPOCTPAHCTBAMH JIsl TIO[IEPKAHUS
COMIACOBAHHOTO 0011Iero BUa. L[BeTa ¢ HU3KOM HACHIITIEHHOCTHIO N3MEHSIOTCS OUeHb HE3HAUUTEIBHO.
Bonee HachlllieHHbIE 1IBETA B Mpejesiax IIBETOBBIX OXBATOB OOOMX MPOCTPAHCTB MOTYT OBITh M3Me-
HEHBI, YTOOB! OTIIMYUTH UX OT HACHIIIIEHHBIX [[BETOB 32 Mpe/ie/aMy MEHBIIIETO [IBETOBOTO OXBaTa.

[NeprieniMoHHbIA peHAEpPUHT TPUMEHSIET OIMHAKOBOE CKaTHe IIBETOBOIO OXBaTa KO BCeM N300-
pakeHHsIM, Jaxe eclid M300pakeHHe He CONCPKHUT IBETOB, BBHIXOIAIIMX 32 MpEelbl IIBETOBOTO
oxBarta. [lepreniMoHHOe COTMOCTaBJIeHNE IIBETOBOTO OXBAaTa B OCHOBHOM 0OpaTHMO; OHO Hambosee
TouHO B 10-6uTHOM peskime. Hu onuH u3 Apyrux crnocoOOB peHIepHHIa He SBJISAETCS] OOPaTHUMBIM.

2. OTHOcuTeNnbHASA KOJOpUMETpUYeckass oOpadoOTKa (COXpaHeHHWEM WASHTHYHOIO I[BEeTa U
TOYKH O€JI0r0) TOYHO BOCIIPOU3BOIMT IIBETA B IIpe/ieiax IBETOBOTO 0XBaTa M 00pe3aeT 1BEeTa 3a ero
npezesaMy 10 OMMKaiiero BOCIpou3BoAUMOro oTteHka. OHa HeoOparuma. bpioc ®peiizep Takxke
OTMEYaeT, UTo IJisi U300pakeHHs C HEHACHIIIEHHBIMH IIBETAMH, HAIIPUMEp, C MACTeJIbHBIMK OTTEH-
KaMH, OTHOCUTEJIbHBIN KOJIOPUMETPUUECKHUI PEHIEPUHT MOXKET JaTh OTHOCUTEIbHO TOUHBIN PE3YIib-
Tar.

Bo3morkHO, eciii n300paxeHue He COOEP/KUT CUITbHO HACBHIIIIEHHBIX BKHBIX I[BETOB, BbI TIOJTY-
YHUTE XOPOLIMIA Pe3yJIbTaT, UCTIONb3Yysl OTHOCUTEIbHYI0 KOJOPUMETPUYECKYI0 00pabOoTKY, JIydIluii,
YeM MpH MeplenMoHHoM peHaepunre, nuier Hopman Kope.

3. ABcommoTHas KOTOpUMeTprUecKas 00padOTKa TOYHO BOCIIPOM3BOIMT I[BETA B IpeJieliax IBe-
TOBOM raMMBbI M OOpe3aeT LBeTa 3a MpeJiesiaMy [BETOBOTO OXBara A0 OMMKailIero BOCIPOU3BOIH-
MOT'0 OTTEHKA, JKePTBYs1 HACHIIIIEHHOCTBIO M, BO3MOXHO, SIPKOCThI0. Ha ToHupoBanHo# Oymare Oesibie
[[BETA MOTYT OBITh 3aTEMHEHBI, YTOOBI COXPAHUTh OTTEHOK MIEHTHYHBIM opuruHainy. Hampuwmep, k
OeJiomMy IBETy KPEeMOBOUM OymMaru MOXHO JJOOABUTh TOTyOOH 1IBET, UYTO (paKTUIECKU 3aTEMHUT U300-
paxenue. Peako npejcrasiser untepec st pororpadgos.

4. HachIllIeHHOCTD, TaK ke Ha3biBaeMasi rpapuyecKoi Wi COXPaHsIOIEH HACKIIIIEHHOCTD COTIO-
CTaBJISIET HACHIIICHHBIE OCHOBHBIE IIBETA B MICXOJHOM M300paKeHUH C HACBHIIIEHHBIMH OCHOBHBIMU
[[BETAMH B LIEJIEBOM M300paXEHUH, UTHOPUPYS Pa3liNuusl B OTTEHKE, HACHIIIEHHOCTH WJIM SIPKOCTH.
IMogxomut 11t 6rouyHoM rpacduku. Takxke peiko mpeacrapiseT uHTepec 11 potorpados.

Ha npakrtuke pororpadsl MOUTH BCETIa UCTIONB3YIOT OTHOCUTEHHOE KOJIOPUMETPHUYECKOE HITH
NepIENIMOHHOE HAMEPEHH I, TaK KaK ISl ECTECTBEHHBIX M300paKeHUI aOCOMOTHBIN PEHICPUHT HITH
HACHIIIIEHHOCTb CO3/IAI0T HeecTeCTBEHHbIE 1BeTa. OTHOCUTEIbHOE KOJIOPUMETPUIECKOe HaMEepEeHUe
OTCEKaeT I[BeTa BHE YKa3aHHOTO Jyana3oHa, HO OCTaBIISIET IIBETa B raMyTe HEM3MEHHBIMU; TIepLIeT-
[IMOHHOE HaMEepeHHe TUIAaBHO TiepeMeliaeT I[BeTa BHe Jrana30Ha IBETOBOTO OXBaTa, COXpaHsis rpa-
JIalliy ¥ 1IBETOBOM OXBAT.

*** Hopman Kopen nanucan npoepammy Gamutvision, n0360A510UYH0 OUEHUMb (BaKmu4eckyio
NPOU3800UMENbHOCb PEHOEPUH2A.
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OgnomMepHble 1 MHOroMepHbIe Taoauibl LUT

Tao6muma nmoucka (LUT, Look-Up Table) xapaktepusyeTcst cCBoeid pa3MepHOCTHIO, TO €CTh KOJIH-
YECTBOM MH/IEKCOB, HEOOXOAMMBIX JUIsl MHAEKCAIIMM BBIXOTHOTO 3HaueHus1. [Ipocreiiime Tabnuipl
TMIOMCKA MHIEKCUPYIOTCSI OTHOM NepeMEHHOM 1 TOTOMY Ha3bIBAIOTCS ofHOMepHbIMU (1D) Tabmumamu
TIOMCKa.

OnHOMepHbIe TaOMHUIIB TIOMCKA UCTIONB3YIOTCS B 00pab0TKe M300pakeHHH, yalle BCero B BUE
ramma-TabmI MOHUTOpa. Kak rmpaBuiio, mpruMeHSI0TCS TPH TaOMIIBI TOMCKA — IO OHOM /715 KaskK-
J0TO LIBETOBOTo KaHaia. TaOmuipl MO3BONAIOT 3(P(PEKTUBHO U3MEHSATh MHTEHCUBHOCTH MHUKCENIEH
HETIOCPE/ICTBEHHO Tepe]l TeM, Kak n300paxeHre OyJeT BbIBEICHO HA MOHUTOP.

OnHako MHOTHE OTepaTopsl padOTHI C LIBETOM HE MOTYT OBITh TTAPAMETPU30BAHbI OTHOH Tepe-
MEHHOM, ¥ TIO3TOMY MX HEBO3MOXXHO PEaT30BaTh C IOMOIIIBIO OAHOMEPHOH TabuIbl moncka. OqHo-
MepHbie LUT-TaGmuiipl paboTaioT MO OIHOM OCH: OHU MOTYT PEryJIMpPOBATh TOIBKO 3HAUEHHUSI SIPKOCTH
(momuHectiennun). [Ipu npumenernu ogqHomepHor LUT-Tabnuiibl TOHATBHOE 3HAYCHUE KaXI0TO
[[BETOBOTO KaHaJla U3MEHSIETCS] He3aBUCUMO, TIOITOMY HEBO3MOKHO 00ECTIEUNTh MEKKAHATbHBIC B3a-
umoperictBusa. OnHomepHas LUT-Tabnuma MoXeT cliesiaTh KpacHble 1BeTa sipye, a CHHHE TeMHee,
HO HE MOXET CMECTHTh KPACHBIH IIBET B CTOPOHY OPaHKEBOrO WJIM CHHUI B CTOPOHY OMPIO30BOTO.
[ToaTomy MBI TOSTy4aeM OrpaHUYEHHOE U3MEHEHHUE LIBETa, YTO XOPOLIO MOAXOAUT JJIsl IPOCTOM KOp-
PEKLMH SIPKOCTU M KOHTPACTa, HO HE IS CJIO)KHOW [IBETOKOPPEKLIMU.

3D LUT-Tabnuiipl NpUMeHsIET TPEXMEPHBIN [IBETOBOM KyO, KOraa Kaxaasi OCh MpeacTaByseT
onvH u3 KaHasoB RGB. Bmecto Toro utoos! perynmupoBars Kaxapiid kaHai, 3D LUT-tabmuia nepe-
MeIaeT KOOPAMHATHI I[BeTa BHYTPU KyOa, TIO3BOJIsIsi OMTHOBPEMEHHO YIPABJIATh BCEMH TpeMsl KaHa-
JIaMHu.

3D LUT-tabnuua cnocobHa W3MEHSITh OTTEHKH, SPKOCTh, PEryJIMpOBaTh HACHIIIEHHOCTb,
co371aBasi TOUHBIE ¥ peaICTUYHBIE IIBETOBbIE IPEOOpa30OBaHMSI.

KioueBsim mapamerpom mjist 3D LUT cumraercst pa3mep ceTKU, ONpeAessionui KOTU4ecTBO
TOYEK BBIOOPKH BJIOJb KaXK/IOW OCH IIBETOBOTO KyOa. Yem OoJibIlie pa3Mep CETKH, TeM OOJIbINe TOUeK
naHHBIX 0 1BeTe copepxut LUT, Tem ruiaBHee 1 TouHee Oy/IyT IIBETOBBIC MEPEXObI.

[TpoeccronanbHble BUAEOKAPTHl 1 MOHUTOPBI, MPOrPaMMbl AJIsl [IBETOKOPPEKLIMM MCIIONb-
3yoT oobemabie 3D LUT.

CoBpemeHHble TpauyecKre MPOLEecCopbl JOMYCKAIOT allapaTHOE YCKOPEHUE MOMCKa Tpex-
MEPHBIX TEKCTYP C TPUIMHENHOM anmpoKCUMAlIie.

[Tporpammbi-3arpy3unku (Haripumep, dispwin) MO3BOJISIIOT YIPABJIATH 3arpy3Kor poduiieit B
cucteMuyto Tabmuity GPU 11 oy4eHus: TOYHBIX [IBETOB.

Hs MHOrMX MoHTaxHbIX nporpamM (DaVinci Resolve, Adobe Premiere Pro) 3arpy3unku He
HYKHbl — MOZYJIY rporpamMm camu 3arpy:xaioT 3D LUT caiinbl. X0Ts1 B HEKOTOPBIX CIIy4asiX MOXET
norpeOoBaThcs Mpeodpa3zoBaHue OTHOrO hopmara B Ipyrou.

Oo6parute BHUMaHUE, €U y Bac BcTpoeHHas rpaduka ot Intel, LUT-3arpy3unku MoryT pado-
TaTh HEKOPPEKTHO M3-32 OCOOEHHOCTEN 00paOOTKU KOMaH/I IpaliBepOM.

*#% LUT 6 suoeokapmax u MOHUMOPAx — aGnnapamuas maoauya npeoopas’oeanust Ueemos.
Hanpumep, maxas mabauya modxcem ovimv écmpoena 6 GPU eudeokapmul. Ona ucnonwv3yemces 045
Koppekyuu ueema Ha yposue opaiieepa. Ilpogpeccuonanvrvie monumopul ¢ 10-oummnoti mampuyeii,
CnOCOOHOT omoopadcamv bonee 1 murauapoa yeemos, mozym umems 12- uau oasxce 16-oumnyro 3D
LUT-mabauuy ons Kpumu4ecku 8axicHol pabomsl ¢ U8enom, 00ecneuusas MaKkCUMANbHO NAAEHbIE
2paoduenmwl U 8bICOKYIO MOUYHOCHb UMEHHO NPU annapamHoli kaaubposke. I[Ipogeccuonanvrvie MoHu-
MOpbl COXPAHAIOM MOYHbIE NPOPUNU KANUOPOBKU NPAMO 80 GHYMPEHHIO COOCMBEHHYIO NAMIMDb,
umo makaice obecneuusaem Hezagucumocms om eudeokapmol 11K u, kax npasuno, xopoutue peyno-
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mamwl. Mo maxdiHce nO3601s51em NPUMEHSIMb YBEMOBble CXeMbl (HaANPUMED, NEPEKAIOUEHUE MENCOY
usemosvimu oxeamamu SRGB, DCI-P3 uau Adobe RGB) npsimo Ha annapamuom ypogre MOHUmMopa.
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Ocooennoctu OC Linux

B coBpeMeHHBIX OrepalMoHHbIX CUcTeMax ceMericTBa Linux padoTa ¢ 1iBETOM (TIPOCMOTp caid-
toB MHTEpHeTa, hoTorpadmii, Buieo, neyarb) HACTPAUBAETCS HE OYEHDb CJIOKHO, HO CJIEAyeT IMOHU-
Marthb, YTO JJIs1 IOJyYeHUs] MAKCUMaJIbHO BO3MOKHOTO pe3yJibTara MoTpeOyloTCsi MOHUTOP M BHIEO-
kapra ¢ uHTtepgeiicom DisplayPort mmu HDMI (Bepcuu Bbimie 2.0) ¢ moguepxkoi 10-O6uTHOrO
BbIxoz1a 1 noiHoneHHo# nopaep:xkoid DDC (Display Data Channel). Ilpu sTom apaiiBepa Bujeo-
KapThl TaKKe JTOJKHBI MOAIepKuBaTh 10-OUTHBIN BBIXOI.

*%* §-oummnbwlil 6bIX00 YKa3wbleaem 2AYOUHY yeema Ha OOUH KaHAA (KPACHDbI, 3eneHblil, CUHULL).
Tpu smom é cymme noayuaemcs 24. Takum oopazom, 24-6umHwiii MOHUMOP YKA3blEaAeN 0OUYHO 21y -
OuHYy yeema onst 00Ho20 nukcens (8ce mpu karaaa no 8 oum). Yaue ecezo, kozda 2080psim o 8-oum-
HOM 8blx00e, Mo POPMANLHO NOOPA3YMEBAIOM 24-OUumHblli OUcnell.

Ecnu BBl He mepgeKIMOHUCT, Bac YCTPOUT 8-OMTHBIN BBIXOJA U BHUAEOKAPTA C MOMAEPKKOM
mob6oro mudgpoBoro Beixoaa. OMHAKO MPU MOKYIKE MOHUTOpA IS (poTorpacpmiyeckux padoT cpasy
oOparaiite BHUMaHue Ha Hammuue Bxona DisplayPort wim coBpemenHoro untepgeiica HDMI, a
takxe nogepxky DDC.

Ceronus DisplayPort, Bo3MOXHO, Bce ellle HauTy4qIuid BHIOOp, €CIM Bbl COOMpaeTech 3aHu-
MaThcs 1udpoBont pororpacdueit. A nonHoleHHas nogep:xkka DDC naet rapaHTHIO Ka4eCTBEHHOM
NIEKTPOHUKHN MOHHUTOPA.

OpHako B OmkaiimeM OymyIieM CKopee BCero MpOM3OMAYT W3MEHEHUs: Jake cerdac
JOCTyIHBI BHelHUe BuaeokapTsl (€GPU), onun noakmoyaioTes yepe3 noptsel Thunderbolt, USB4 nnu
OCuLink, yckopsisi peHIepHHT, [IBETOKOPPEKINIO B Mporpammax, nopooHsix DaVinci Resolve, u
9KCMOPT BUJIEO, XOTSA CKOPOCTh Tepejauu JaHHBIX OrPAHUIMBAET UX MOIIHOCTb.

*** Display Data Channel (DDC) — unmepgeiic obMmeHa OaHHbIMU MeHCOY KOMNbIOMEPOM
u monumopom. Cywecmayrom 0eéa eapuanma 3moeo unmepgpeiica: DDC I — oonocmoponnuii, om
MOHUMOPA K KOMNbIOmepy, nepeoavd OAHHbIX 0 MOOeAU MOHUMOPA U NAPAMEMPAX NOOOEPHCUBAEMBIX
suoeopesicumos; DDC 2 — osycmoportuii oomer oaruvimu. Ilpu 603mosxcHocmu, caedyem 8bloupamso
MOHUMOP € NOAHOYeHHOU noddepickoti DDC.

*** DisplayPort (DP) — uugposoii unmepdgpeiic onsi nepedauu 8bICOKOKAUECMBEHH020 8UOEO0
u ayouo, pazpadomarnvlii VESA. O ucnonwv3yemces 8 OCHOBHOM 0151 NOOKMOUEHUST MOHUMOPOS K
IIK, obecneuusas 6viCOKyrO uacmomy OOHOBAEHUS, PA3PEULEHUE U NOOOEPIHCKY MHOZOMOHUNMOPHBIX
kougpueypauuti (MST). DP — cmarnoapm 05 u2pogelx MOHUMOPO8 U MOUSHBIX PAOOUUX CIAHUULL.

*** OCuLink (Optical-Copper Link) — smo annapamuwiii unmepgbeiic 0nst nPAmMo20 NOOKAI0-
uenus ycmpoticme ¢ wiuroti PCI Express (PCle) k mamepuHcKkoli naame ¢ ROMOUbIO GHEUHUX Kabeell.

«Hacrosimue» 10-OUTHBIE YCTPOMCTBA CTOSAT OYEHb JIOPOTO, KakK MPaBHUIIO, 3TO MpodeccHo-
HaJIbHBIE YCTPOUCTBA ISl TeJeBuaeHus1 uiu kunematorpacdun. (Cm. monutopsl ¢pupmsl Eizo, JVC,
Sony a5 npoghecCMOHaILHOTO PhIHKA. )

[IpencrapneHHble HA MOTPEOUTETHCKOM PHIHKE MOHUTOPHI, peKJaMupyeMble Kak 10-OuTHbIE,
yaire BCero BOCbMUOUTHBIE YCTPOUCTBA ¢ moiepxkkon Texnonorun FRC.

*%% 8 oum + FRC (Frame Rate Control) — mexnonozusi umumauuu 10-oummozo ysema (6onee
1 mapo ommenkog) na 8-oummoti mampuye (16.7 man ommenkos). Imo obecneuusaem naaeHwle 2pa-
OueHmbl, NPUONUNHCEHHBLE K NPOPECCUOHANLHBIM OUCHAESIM, HO 8 00.1ee OOCIYNHOM CPEOHEM UEHOBOM
cezmeHme, npedomepawas apmegpaknivl Yeemonepeoauu.

C BuAeOKapTamMH TOXe CYIIECTBYIOT M3BECTHBIE MPOOIeMsbI ITpy padoTe B Linux, B OCHOBHOM
M3-32 MPOIPUETAPHOTO MPOrPAMMHOT0O 00ECTIEUeHHsI U HEIOCTATKOB JIPaiiBEPOB.

Meuorwue riporpammsl 1 pyHKIMH (MadVR, Adobe BPC), Tak wim nHaue ynydimaomnye padoTy
C IIBETOM B OIEPAIIIOHHBIX CUCTEMaX, HEIOCTYIHBI B LinuX, 3T0 TOXe ceyeT YIUThIBATb.
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*** [Ipoepamma madVR — evicokokauecmeenHwlil audeoperoepep (eusyanuzamop) oas MS
Windows, pabomarowuii uepes GPU, obecneuusaem 6vicokoe Kauecmeo uzo0paxcerust npu npo-
cmompe 8udeo. Yayuuwiaem anckeiiaume (macumaouposarue), ysemonepeoauy, pesKocms U OUHAMU-
uecku npeoopazyem HDR 6 SDR. Buoeoperoepep nonyasiper cpeu 61adenvlyed OOMAUHUX KUHOMe-
ampoe.

*** Adobe BPC — ¢bynkyusi (Hacmpoiika), 6CMpoeHHAsl 8 MEXAHU3MbL YNPABAEHUS. UBENOM
Adobe (nanpumep, 6 npoepammax Photoshop, InDesign, Illlustrator npu koneepmauuu y8emos unu 3Kc-
nopme 6 PDF.)

Bripouem, ¢ BugeokapTaMu CUTyauust 4yTbh-4yThb U3MEHWIACh K Jydmiemy — gaxe NVIDIA,
(upma, 3BeCcTHasI IPOTAIKUBAaHUEM MpodeccoHaIbHBIX KapT Quadro B yiiep0 UrpoBsiM U oduc-
HBIM BHJCOKApTaM C OrpaHMYeHHeM OMTHOCTH, OTKa3ajach OT CBOEH MpeKHEH MOMUTUKY U Teriepb
10-OUTHBII peXUM TIOAJePKUBACTCS HA HEKOTOPBIX BUICOKAPTAX, MPeTHA3HAYCHHBIX [T JTIOOUTETh-
CKOro cerMeHTa. bonee-meHee TOCTyIHB MOHUTOPBI, CIIOCOOHBIE padOTaTh cO BCTpOeHHbIMU 10-0uT-
HeiMU (1 BbImie) LUT-TabmuiaMu, 4to cpa3y ke JaeT OIIyTUMBIE MPEUMYIIECTBA MPU MPOCMOTpe
dororpacuit wim nz00pakeHuit (B YaCTHOCTH, Xopollee criaxuBanue). OqHako BHIOOP MOHUTOPA
Y BUJEOKAPThl — 3TO OT/EJIbHASI CIOKHAS TeMa.

**%*% LUT (Look-Up Table) — smo mabauua yeemosovlx npeoopazoéaHuii, Ucnonb3yemas 6
MOHUMOPAX Onsl MOYHO020 CONOCMABAeHUsi 6X00HbIX RGB-3HaueHuli ¢ 8bIXOOHbIMU, UIMO NO360151em
KOPpeKmuposames KOHMpacmHocme, 2ammy u yeem. Annapammswiii LUT eénympu monumopa (uacmo
3D LUT) mootcem npumeHsmuscst 8 00X00 8U0eoKapmul, 06ecneuusast NpoghecCUoOHaNbHY0 MOUHOCHb
ugemonepeoai.

*** NVIDIA Quadro — cepus npogheccuonanrvhvix epaguueckux npouyeccopos (GPU) om
NVIDIA, paspabomannas ons pabouux cmauuuii. B omauuue om ueposvix GeForce, sudeoxapmoi
onmumusuposanvl onsi ucnoavzosaruss 8 CAD/CAM (CAIIP), 3D-modeauposaruu, peroepumze,
sUOeOMOHmMAadice U HayuHvlx 8bluucreHUsaxX. OCHOBHbIE OMAUMUS: CEPMUPUUUPOBAHHDBIE OpPaliéepbl,
oonvuoti 06vem sudeonamsmu (unozoa ECC) u noooepocka 10/12-oummnozo ysema.

110



U. Turtapenko. «PykoBonctBo nonb3osaress ArgyllCMS»

Kak BKJIIOYUTH NOA1eP:KKY 10-0MTHOr0o BHIBOIA

B Linux notpe6yercsi BKIIOUUTH NOiepkKy 10-06utHoro pesxxuma. Ho 310 BO3MOXKHO JIUIIb B
TOM CJIydae, eC/ii TaKOH peKUM JOCTYIIeH IJis ApaiiBepa Buaeokapthl. (Hampumep, nx oqHO3HAYHO
NOAEPKUBAIOT KapThl cepru Quadro, KpoMe caMbIX paHHUX. A TakKke, KaK YTBEpXkKJaeT MPOU3BOIH-
Telb, coBpeMeHHble Buaeokaptel Thna NVIDIA GeForce 10-it cepuu u HoBee, AMD Radeon RX
400 u HOBeE.)

Mo ymomyanuto B Linux rporpammuoe odecnieuenue X 11 HacTpoeHo Ha 24-6utHbii 11BeT (True
Color). abIME crioBaMu, 3T0 8-OMTHBIN pexuM (3x8=24).

Ecmu y Bac nogusrt cepsep X11, To co3paiite B nupektopun /etc/X11/ caitn (Hanpumep, ¢
umeHeM color.conf) ¢ HEOOXOIUMBIMU HACTPOMKAMHU, TIOCJIE TOTO CIIEyeT Mepe3arpy3uTh rpaduye-
CKHIi cepBep 1 IpoBepUTh padoTy B 10-OMTHOM pexkrMe COOTBETCTBYIOIIEH KOMaHOM.

B koHpurypanmoHsom aitie HeoOXOOMMO yKa3aTh pa3pelleHue.

Section "Screen"

Identifier "Screen0"

Device "Device0"

Monitor "Monitor("

DefaultDepth 30

Option "Coolbits" "28"

SubSection "Display"

Depth 30

EndSubSection

EndSection

3aTeM MOXKHO MPOBEpUTH paboTy ¢ MOMOIIIBI0 porpamMM xwininfo, xdpyinfo:

xwininfo -root | grep Depth

Xorg MOXHO 3amyckarh B pexume 30bpp (nHorga HazbeiBaetcsi «Deep Color») ¢ OTKPBHITHIMU
npaiisepamu, Hanipumep, Nouveau umm AMDGPU, u ogauM uiam 1ByMst (DyHKIIMOHATbBHBIMA MOHHU-
Ttopamu. Pa3zymeercs, Tpedyercs mudposoit uatepdeiic DisplayPort.

Crenyronye KOMaH/ibl CIEIAI0T 3TO:

Xorg -depth 30 -retro

startx -depth 30

**%*% AMDGPU — 3mo cogpemerHblli c60O00HDILL Opatigep ¢ OMKPbUNbIM UCXOOHBIM KOOOM ONsl
suoeokapm AMD Radeon (nauunas c apxumexkmypolt GCN), 6cmpoenHblii HenocpeocmeeHHo 8 10po
Linux. On obecneuusaem pabomy epagpuxu, 3D-yckoperue (uepez Mesa) u ynpasnenue numanuem,
3amensis ycmapesuiue opatieepwvl radeon 045 HOBbIX KApM.

*** Nouveau — amo becnaammblii Opaiiéep ¢ OMKPbINbIM UCXOOHBIM KOOOM ONSl BUOEOKAaApm
NVIDIA, écmpoennblii 6 si0po Linux. On obecneuusaem dazosyio 2D/3 D-epagbuxy, ucnonvzyemcs no
ymonuanuio npu ycmaroeke Linux, Ho ycmynaem nponpuemapHoim opatieepam NVIDIA 6 uzpax u
BLIUUCAUMENbHBIX 3A0aUAaX.

Oo6parute BHUMaHUE, €CJIM Bbl COOMpaeTech MPOMUINPOBATh IUCIUIEH, TO COBPEMEHHbIE MOHU-
TOPBI TPEOYIOT, KaK MPaBUIIO, HATTMYMS CIIEKTpooToMeTpa (TIOKa erlie JOPOroro); MpUMEHsITh KOJIo-
pPUMETP MOKHO TOJIBKO B TOM Clly4yae, €Clid JOCTYIIHBI TaK Ha3blBaeMble (pailjibl CIIEKTPaIbHOW
Koppekimu. Ilocinenqnue MOXHO ckayaTh (€CJIM OHU IPEJOCTABIIAIOTCS MPOU3BOIUTENIEM) HA COOT-
BETCTBYIOLMX CalTax WM Jaxe clejaTb caMOMYy C IOMOIIBI0 CHEKTpoOTOMETpa U MpOrpaMm
ArgylICMS.

Tak, Ha caiite X-rite JjexuT mnporpamma uisi Komopumerpa Colormunke, rne copep-
Karcsl cnenyomue ainsl nonpaBok mpu padore ¢ monutopamu: CCFLFamily_07Febl1.edr,
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OLEDFamily_20Jul12.edr, PlasmaFamily_20Jul12.edr, ProjectorFamily_07Febl1.edr,
RGBLEDFamily_0O7Febl1.edr, = RG_Phosphor_Family_25Jull2.edr, = TechnologyStrings.txt,
WGCCFLFamily_07Febl11.edr, WLEDFamily_07Feb11.edr.

Kak BuHO W3 Ha3BaHWA, 3TH (paiiyibl IpeAHa3HAYEHBI /I paOOThl C MOHUTOPAMH C TOW WA
WHOW TOJICBETKOU WJIM TEXHOJIOTHEN.
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Ioaaep:xka xkomang MCCS u DDC/CI

BonbIMHCTBO AMCIieeB, BOBMOXKHO, KPOME BCTPOEHHBIX B HOYTOYKH, MMEIOT BUPTYaJIbHYIO
nanenb ynpasienus (VCP), kotopas peamu3syeT (byHKIMU, ONpe/ieieHHbIe B HA0ope KOMaH I yIpaB-
nenusi mouutopom (MCCS).

Ecnu monutop nopaepxupaet qsyHanpasieHHbli mpotokoa DDC/CI, 1o 3To o3BouT yripas-
JISITh MOHUTOPOM TIPSIMO M3 OTNIEPALIMOHHOM CHCTEMBI, YTO MOXKET 0OECIIeUNTh HEKOTOPbIE IOTIONHU-
TeJIbHbIE BO3MOKHOCTH, HAaIIpUMeEp, NEPEKJII0UEHNE PeKMMOB MOHUTOpPA U T.1. Kpome Toro, 310 cBU-
JETEeJIbCTBYET O KaUeCTBE CAMOI'0 MOHUTOPA. YBbI, HA CETOAHSAIIHUI A€Hb NOTHO(YHKIIMOHATBHBIX
nporpamm it pabotst DDC B Linux karacTpou4ecku Mao.

B ocHOBHOM, 11 yripaBiieHUs] HACTPOMKAMH MOHUTOPA (IPKOCTb, KOHTPACT, MEPEKII0UEHNE
Bx070B) 1o nnpotokosry DDC/CI B Linux ucnons3yioTcst yTUIINATHI, TO3BOJISIOIIME B3aUMOJEUCTBOBATD
¢ morutopoM depe3 12C mmHy. OcHoBHbIe UHCTpyMeHThI: ddcutil (Hanbosee MoHass KOHCOJIbHAS
yrunura), ddccontrol (crapas yrunuta, ectb GUI) u Monic.

Tak, ddcutil — 310 Tporpamma s Linux, mo3Bossiomiasi 3anpaiivBath U HU3MEHSITh
Hactpoiiku MoHutopa. Kak mpaswiio, ddcutil B3aumoneiicteyer ¢ VCP monutopa no mmmse 12C B
COOTBETCTBUM CO CTaHAapTOM MHTepderica nepeaaun qaHHbix/komana (DDC/CI).

B kauectBe anbrepHaTHBBI, HeKoTOpble MoOHUTOpPH (Hanpumep, Eizo ColorEdge, Apple
Cinema) npenocrasisior USB-unrepdeiic ans VCP, kak onucaHo B cienudUKalim Kjiacca yrpas-
nenusi moautopom 1o USB.

OpvH 13 BapUaHTOB MPUMEHEHHS TAKUX MPOrpaMM — YIIPaBJICHUE IIBETOBBIMU MPOPUIAMU
13 ONEPALMOHHON CUCTEMBI.

*** DDC/CI (Display Data Channel / Command Interface) — cmanoapmuwiii npomoxkon, nos-
BONSIOUWULL YNPABASIMb HACMPOUKAMU MOHUMOPA (SPKOCHb, KOHMPACM U M.0.) HANPAMYIO C KOM-
nwvtomepa uepes kavenv (HDMI, DisplayPort, USB-C) 6e3 ucnoav3o8anus pezyasmopos Ha Kopnyce
unu merro OSD. On pabomaem uepe3 08ycmopoHHuli oomer darnHvimu, kozoa IIK nocviraem VCP-
KOObl, d MOHUMOP UX 8bINOAHSEN.

**k*% MCCS (Monitor Control Command Set) — cmanoapm VESA, no3eonsiem Hacmpausamu
napamempol MOHUMOpPA (APKOCMb, KOHMpAcn, ysema, 8olOop 6x00a U m.o.) NPOZPAMMHO C KOMNbIO-
mepa no unmepgheticam DDC/CI, 12C uau USB.

**% VCP (Virtual Control Panel, supmyanvnas nanenv ynpaenenus) — 3mo cmaHOApmHbli
UUPPOBOIL KOO, UCNONB3YEMbIIL 8 MOHUMOPAX 05l NEPedauu KOMAHO YnpasneHust uepes unmepgericol
DisplayPort, HDMI uau DVI (mexnonoeuss DDC/CI). Ilozéonsiem onepayuoHHoli cucmeme KOMNuto-
mepa Yynpaensims HACMPOUKAMU OUCNNEs. HANPAMYHO.
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YnpasJjenue npetom B Linux

Vnpasnenue niperom Linux, Linux color management

Vnpaenenve 1BetoM B Linux OCHOBBIBa€TCS Ha MCIONb30BaHUM TOYHBIX Ipoduiein ICC
(International Color Consortium), a Takxe DCP (DNG Color Profile) u 1pyrux TeXHOJIOTHIA, ONTUCHI-
BAIOIIMX TOBEEHNE YCTPOWCTB BBOJIA U BHIBOJA /1JIs1 PUJIOKEHHUM, YMEIONIUX C HUMU paboTarh. DTH
MIPUJIOKEHHSI BBITIOHSIOT TPe0oOpa3oBaHusl MEX Ay MPO(MISIMU YCTPONCTB U LIBETOBBIMU MTPOCTPAH-
crBamu. Takoe mpeoOpa3oBaHUE raMyTOB, OCHOBAaHHOE Ha MPO(UIISIX YCTPOKCTB, SIBISIETCS CYThIO
YIIPaBJICHUSI LIBETOM.

Ncropuuecku ynpasieHue LBETOM He BXoAuIo B KoHuenuuio X Window System, Ha koTopoi
OCHOBBIBaeTCsl OOJbINast 4acTh rpadpuyeckor mojaepkku Linux, ¥ mosTomMy padodue MpOoIecch ¢
yIIpaBJICHUEM IIBETOM OBLIIO HECKOJIBKO CJIOXKHEee peaqn3oBarh B Linux, yem B apyrux OC, Takux Kak
Microsoft Windows miu macOS. B Hactosiee Bpems Linux xopoio padoTtaet ¢ mpoduissMu.

**% X Window System (X11 uau npocmo X) — cmanoapmuas epagpuueckas noocucmema onst
UNIX -noooomnwvix OC (Linux, FreeBSD), obecneuusarouias omoopadxpicenue OKOH, padomy Mol U KAd-
suamypol. OHa UCnOAL3Yem KAUEHN-CEPBEPHYIO MOOeNb, 20e X -cepeep ynpasasem OUCNAeeM, d Npu-
NONCEHUSI-KAUEHINbL OMNPABASIION 3aNPOCHL HA OMPUCOBKY, UMO NO380A5A€N 3aNYCKaAMb NPOZPAMMbl
YOaNeHHO no cemu.

OOparuTe BHUMaHHWE, €CIM BHl HUCIOJB3yeTe Trpaduyeckuii cepep Wayland, To mporiecc
paboTs ¢ Betom oriyaercs ot Xorg. [ognepxka ICC-npoduneit B Wayland 3aBUCHT OT KOHKpeT-
HOT'O rpapruecKoro oKpykeHus (KOMIIO3UTOpa), TaK Kak cam rnportokon Wayland 1o ymonmyanuio He
yIpaBJisieT BeTOM. ba3oBast mojiepkka ecTb B OCHOBHBIX 000JI0UKax M mieepax. Kpome Toro, moka
elle He pelieHbl HeKOTopble MpoOieMbl cepBepa, 0 HUX nuinet pazpadorunk ArgyllCMS Ha cBoem
caire.

IMockonbky npodunu ICC co3paiotcst B COOTBETCTBUU C OTKPHITON crieliduKalye, OHU COB-
MECTUMBI C Pa3IMYHBIMU OMNEPAlMOHHBIMU cucTeMaMmu. CreoBatesibHO, MPO(gIb, CO3JaHHbIN B
omnoit OC, nomkeH padoTarh B JIOOOW APYro Mpy HAJTMYUH MPOrPAMMHOTO 00ecTieueH s, HeOOX0-
JAMMOTO TSI LIBETOKOPPEKIIMU U MPeoOpa3oBaHusi raMMbl. M3 3TOro Takxke ciaemyer, 4YTo Bbl MOXETe
co3aBaTh MPOQIIH B JTIOOOH OMEPAIIOHHON CUCTEME U TIEPEHOCHUTH X B MOCIIEAYIONIEM Ha JIpyrie
oTepalMOHHbIE CUCTEMBI, pabOTAIOIIHE C TEM K& MOHUTOPOM.

Oo6parute BHUMaHUe, 4TO (DAIIBI .icM WASHTUYHBI (haiiyiaM .icc, pa3HHIIA TOIBKO B paciuupe-
HUM.
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Ilognep:xxka DCP

B Linux ¢aitiet DCP (DNG Camera Profile) 1 DNG (Digital Negative) npumeHsiioTcs 1Jist
TOYHOU IBeToriepeiaud U KoHBepTaiun RAW-m3o0paxenmii. Tak kak ¢opmar DCP pazpaboran
kommanuenr Adobe u ucrionb3yercs B mporpamme Photoshop (Lightroom), mist padoTs! B cpesie Linux
TpeOyTcs crierraibHbie yTIUTHL (OHako mporpammy Adobe DNG Converter MOXHO YCTaHOBUTD
B Linux ¢ nomonipio, Hanipumep, Wine.)

Hnsa ussnedenuss DCP-npodunenn MoxHo npumeHuts nporpamMmbel RawTherapee, ART.
N3BectHa kKoHConmbHAsA yTuauta dcamprof, oHa nmo3BosisieT nepesecty napamerpsl npoguis DCP B
Matpuily u crenepupoBatb coBMecTuMbIi haiin ICC. C nomorrpio dep2ice Takke MOKHO KOHBEPTH-
poBatb nipodiib U3 .dcp B pabounii IBETOBOU MPOMUIIb .icm, TOHATHBIN OOJBIIMHCTBY POrpamMM
B Linux.
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IHoaaep:xka DNG

DNG — 3710 OTKpBITHII popMar (paidjioB, KOTOPbI COAEPKUT «Chipbie» (RAW) naHHble MaT-
puiibl potoarmapara. MiHorma ucnonb3yercss Kak 0a3oBbiid hopmar mpu oOpadotke dotorpaduii.
Hanpumep, ero nonumaet rporpamma DNGLab: orieHCOpcHBIN THCTPYMEHT, HAIMCAHHBIN Ha SI3bIKE
Rust. TIporpamma mno3Bosisier KOHBepTUpOBaTh nponpuetapHbie RAW-daiinsl B daitibsl hopmata
DNG 06e3 notepu KayecTra.

Konconpnas yruiura Exif Tool nmo3Bosisier He TOJIBKO YMTaTh U U3MeHATh MeTagaHHble EXIF
¢aiinoB DNG, Ho usBnekatb RAW-aiin, eciv oH ObUT BHEPEH.

116



U. Turtapenko. «PykoBonctBo nonb3osaress ArgyllCMS»

P a1 nBeTOBOro Npoguisi MOHUTOPA

daiin BeTOBOro MpouJIs 1Jisi MOHUTOPOB B MPOCTEHIIIEM CITydae MOKHO OIHUCATh KaK COCTO-
AU U3 OIByX 4acrei (6osee moapoOHo cM. B miaBe «Ctpykrypa ICC-podmisi»).

1. Teru VCGT/LUT, KOoTOpBIE BHIMOMHSIOT KOPPEKIIUIO TOUKU OEJIOro.

2. HacTpo#ku raMMmbl, KOTOpbIE BBITIOIHSAET KOPPEKIMIO TaAMMBbI, OTTEHKA, HACHIIIIEHHOCTH, U
MIPUMEHSIETCSI OTACTBHBIMU TIPUJIOKEHUSIMU C TIOAAEPKKOM CHCTEM YIpaBJICHUS [IBETOM.

Hacrpoitku VCGT/LUT (eciu cymiecTBYIOT) OOBIYHO 3arpyKaioTcsl TIPU BXOJE B CUCTEMY; UM
baitna nBeToBoro npoduis coxpansercs B cnetnuanbHoi nepemenHoi _ICC_PROFILE, uto6s! mpo-
rpaMMBbI C TIOIEPXKKOM YITpaBJIeHHsI LIBETOM MOIJIM 3arpy3uTh (paiii B KauecTBe Mpoduis Mo yMmos-
YaHUIO JIIs1 YCTAHOBKY TaMMBbl M BHECEHUSI MATPUYHBIX MOMPABOK.

Hekotoprle mporpaMMbl Takke MO3BOJISIIOT YKa3aTh, KAKOM MMEHHO MPOQUIIb HCHOIb3YeTCs
1151 IIBETOKOPPEKIIUH.
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3arpy3ka npoduiein ICC B OC Linux

3arpy3uuKy JOCTYIHBI 151 AUCTpUOyTHUBOB Linux, rae npumensiorcs Xorg wim XFree86 (aBa
cambIX MOMYJsIpHBIX X-cepBepa). MoxHO ucnons3oBath 3arpy3unku LUT xcalib unu dispwin. B
Linux MOXHO pekOMeHJI0BaTh UCIOJIb30BaTh nporpamMmy dispwin ajis 3arpy3ku VCGT/LUT. Dta
nporpamMma — 4qacTb nakera ArgylICMS.

Oo6parute BHUMaHKe, HEKOTOPbIe MHCTPYMEHTHI YCTAHABIMBAIOT TOIBKO KAJIMOPOBOYHBIE KPH-
Bble (xcalib), HekoTopsie Tonbko atoM X.org _ICC_PROFILE (xicc), a Apyrue ciocoOHBI BHITIOTHUTD
o0e 3amauu (dispwin).

Kpome toro, xorss GNOME u KDE pa6otaiort ¢ colord, Ho XFCE u HekoTopble Ipyrre OKOH-
HbIE MEHE)KEPbl HE UMEIOT MOJTHOLIEHHOM nojiepkku colord.

B coBpemennsbix auctpudyTtrBax Linux 3arpyska npodwuis ¢ terom VCGT, kak nmpaBusio, ocy-
IIECTBJISIETCS] HA HAYAJILHOM 3Tarie paboThl OTEPAIIMOHHON CUCTEMBL. DTO JiefiaeTcst JIMOO0 C IOMOIIBIO
systemd ¥ 3arpy34uka, 1100 B crieniuaabHOM (baiisie, T/ie BhI3bIBaeTCs 3arpy34rK. PaHbIie Takoit daiin
HaszbIBaJIcs local.re, ceifyac cunuTaeTcst yCTapeBLIMM.

*** Systemd — cucmema uHuyUaIU3AUUU U MeHeoxHcep cayxco (demonos) é Linux, ucnoavsye-
Mblil 8 bonvuurcmee oucmpudymusos (Ubuntu, Debian, CentOS, Arch). Systemd 3anyckaemcs kax
nepebwiii npouecc (PID 1) nocae siopa, ynpaseasiem 3az2py3Kkoii, napannenvHo 3anycKaen Cayxicobl, KOH-
MpoAupyent Ux cCoOCMosiHUe U 8e0ent N02UPO8aHUe.

118



U. Turtapenko. «PykoBonctBo nonb3osaress ArgyllCMS»

Ilepemennas _ICC_PROFILE

Ncropuuecku B cpene X11 (X.Org) uBeroBble Npoduiid HE XpaHATCA B HACTPOMKAaX caMou
OIepaliMOHHON cucTeMbl. BMecTo 3TOro OHM BCTpanBaloTCs B BUAE CHEIMAIbHOIO CBOICTBA (aToMa)
B [IaMATh IpapUyuecKoro cepeepa.

[IBeroBoii mpodmib akTuBHOro MoHutopa coxpassiercsi B nepemeHHont _ICC_PROFILE na
KOPHEBOM OKHE X-cepBepa (atome).

Mo:kHO IPOBEPUTB, 3arpyKeH Jii [BETOBOM Ipoub B X 11, BBIIIOIHKB B TEpMUHAJIE KOMAHTY:

xprop -root | grep ICC

Ecmu npodwiie 3arpyxeH, To mporpamMmbl Ajisi 0O6paboTku rpaduku (Hanpumep, GIMP,
Darktable u np.) obparmaiorcst k X-cepBepy, CUUTHIBAIOT JaHHbIE M KOPPEKTUPYIOT 1IBETA Ha JIETY.

Xorts B Linux HeT cienuaabHOTO My TH 7151 XpaHeHU sl Tpoduiien ycTpoicTB, upeKTopusi /ust/
share/color/icc/ crana crannaptom je-(pakro.

*%* XFree86 — ucmopuuecku 3Hauumas c60000Has pearuzauusi okonHoui cucmemol X Window
System (X11) oas UNIX-noooonvix OC (Linux, BSD, Solaris) na apxumexmype x86.

*** Xorg (X.Org Server) — c6o600nas peaausauus cepsepa omoopaxcenus 8 Linux, omeeuaro-
was 3a pabomy zpagbuueckozo unmepghelica, 8b18600 OKOH NPUNONHCEHUTI, A MAKIHCe 0OPAOOMKY 66004
¢ MbIUU U KAA8Uamypbl. ImMo Kaaccuueckas, Haubonee pacnpocmpaneHHas U COBMeCmuUMAas mexHo-
s02us, ucnoavdyrouwas npomokon X11 ons ezaumooeiicmeus nPUN0NHCeHULi ¢ 8UO00Patieepami.
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LUT moHuropa

Kak yxe ObUTO CKa3aHO, CYIIECTBYET HECKOJIBKO CIIOCOOOB PabOThI C MPOMUIAMHU, TIOLIEPXKHU-
BaloIMMHU Teru vegt. CaMblil POCTOM CIIOCO0 — 3arpy3uTh MOATOTOBJIEHHBIN POMHIIb B BUACOKAPTY
Ha TOM WJIA UHOM 3Tare padoThl (HapumMep, P BXOJE B CUCTEMY ).

OpnHako JOMyCTMMO cO3[aTh OCOOBIN Mpoduib, KOTopsii 3arpyxaercs B LUT monutopa. B
TEOPHUH, STOT MOIXOL JAOJKEH OYEHb XOPOIIO padoTaTh HA MOHUTOPAX C MOJHOIIEHHOW MOIAEPKKOM
DDC, korga BHyTpeHHHE HACTPOMKM MOHUTOPA YCTAaHABJIMBAIOTCS C TOMOIIBIO IIPOrPaMMHOT0 0Oec-
NIeYeHus1 TSl KaTMOPOBKH (U MPOPUIMPOBAHUS), A 3aTEM MEPEKIII0UAI0TCS TTOJIb30BaTENIeM WU OTle-
PAIMOHHOW CHCTEMOM BO BpeMs padoThl. K coxaneHuio, ycTpoicTBa, CriocOOHbIE BBITIOMHSATh BHYT-
penHiolo HacTpoiiky LUT MoHuTOpa He pacrpocTpaHeHBl U, Kak IMpaBUjIo, JOporu. OObBIYHO 3TO
1poeccuoHaIbHbIE MOHUTOPBI, MHOIZIA CO BCTPOEHHBIM KojiopuMeTpoM. Kpome Toro, nporpamm-
Hoe oOecrieyeHre OT MPOU3BONTENSI TAKUX MOHUTOPOB PEIKO MOTHOIIEHHO noaaepxkusaetrcs B OC
Linux. ITpumep takoii nporpammbl — NEC SpectraView II.

Ecmu monuTOp He moanepkuBaeT coocTBeHHy 3arpy3ky LUT, ¢pusnveckun He MOMyduTCs
3arpy3uTh HACTPOUMKH, CoAeprKaliyecs: B mpodue, MOAroTOBJIEHHOM BO BpeMsl KaTMOPOBKH U MTPO-
punmpoBanus.

*** NEC SpectraView Il — smo npogpeccuoranvtioe npozpammroe odecneuerue om KOMNAaHUuu
NEC ons annapamuoii KaaubposKu u npoghuauposarust, pabomaent moawvKo ¢ COBMeCnUMbIMU MOHU-
mopamu npogpeccuoranvivix ceputi (Hanpumep, NEC SpectraView, PA-cepus). IIpoepamma 3anuco-
eaem cO30aHHbII NPOPUNL HANPAMYIO 8 NAMAMb MOHUmMopa. Ilpu smom obecneuusaemcs evicokas
mounocms, mak kax SpectraView Il e3aumooeiicmeyem ¢ 10-, 12- uau 14-paspsionvimu mabauyamu
MOHUMOpA (8 3a8UCUMOCTIIL OM MOOEAU), UNO NO380ASENT C2AANCUBAMb UBEMa U U30e2amv nosiene-
HUSL pe3KUX CIYNneHuamvlx zpaouenmos (banourza). Cyuecmeyem epcusi onsi OS Linux.
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IIporpammsl, NOA/iep>KUBAOIIHE yIIPABJeHHE IIBETOM

OOparuTe BHIMaHUE, HEKOTOPBIE TIPUIIOKEeHU s Linux MOTyT aBTOMaTHUECKH ONPeesIATh MPo-
(ub MOHHMTOPA, HO JpyrUe TPeOyIoT, YTOOBI MPOGIIH ObLT YKa3aH BPYUYHYIO.

Il mpuMepa, HENOJHBIA CIUCOK MPUJIOKEHUI C yrpaBieHueM 1BeToM B Linux, (HEeKOTo-
pbie yike ycrapenn): darktable, digiKam, Firefox, GIMP, Geeqie, Krita, Karbon, LightZone, Opera,
RawTherapee, Scribus, Siril, UFRaw, a takxe ycrapepiue CinePaint u F-Spot
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Cucremuniin nemMoH colord

B kavecTBe cMCTEMHOTO IEMOHA CErOJHs M0 YMOTYaHUIO Ucoib3yeTcs colord.

ITporpamma colord — cucTeMHBII CEpPBUC, KOTOPBIH YIIPOLIAET YIPABJIEHUE U YCTAHOBKY LiBE-
TOBBIX MTPOUIIEN 4J1s1 TOYHOTO YIIPABJIEHHUsI LIBETOM YCTPOICTB BBOAA U BBIBOAA.

Colord akTUBHUpYETCs IO 3aMPOCY CUCTEMBI. AKTHBALIMS MOIPa3yMEBAET, UTO OHA MPOUCXOTUT
TOJIBKO TOT/1a, KOT/IA MOJIb30BaTe b BKJIIOYAET CHEIUAIbHBINA PEXXUM UM 3allyCKaeT ONpee/IeHHbIN
rpapuyecKuil THCTPYMEHT.

JlorycTim, MpuIoKeHrue padoThl CO CKAHEPOM XOUeT TMOMYYUTh MPaBUIbHBIN I[BETOBOW MPO-
ub s yCTpOKCTBa, YTOOBI €r0 MOXKHO OBbUIO BHEIPUTH B BBIXOAHOW (haitn. Mmm mosns3oBatesb
JKeJaeT NonyduTh npoduib g poBor Kamepsl. B atux ciayvasx nemon colord npenocrasisier D-
Bus API ajis 3arpocoB, 4To MO3BOJISIET MOMYYUTh MPOMIIN sl JAHHOTO YCTPOWCTBA WJIM CO3/1aTh
YCTPOWCTBO M HA3HAYUTh EMY KaKOWU-TO MPO(UIIb.

Hemon colord nonaep:xuBaet cienymonume noacuctembl: XRandR (monuropsr), SANE (cka-
Hepbl), udev (kamepsl), CUPS (punTepsi).

He Bce nponpuetapubie npaiisepa, Harpumep, or NVIDIA, coBMecTUMBI ¢ yripaB/IeHUEM LiBe-
TOBBIMM TIpopriisiMu. MIHOTJa IPUXOIMTCST UCMONIB30BaTh APYron apaieep (Hampumep, Nouveau)
st Busieokapt NVIDIA, mu6o mackupoBats colord.service (ecm BKJTIOYEHaA MofiepkKa systemd) u
3arpyxathb npoduiis ICC BpyuHyio ¢ nomorpio dispwin. Takxke B HEKOTOPBIX CIydasix 3alyckK Ipo-
rpamMmsbl nvidia-settings nepeonpeaeauT HaCTPOUKHU.

Ecmu Bl icnionb3yete colord u gnome-settings-daemon, colord-kde, mpodwuib Oyner 3arpysxeH
aBTOMATHYECKHU.

**k* Linux gnome-settings-daemon (GSD) — smo ¢porosas cayocoa, obecneuusarouias npu-
Menerue Hacmpoek 6 cpede GNOME, makux kak kaasuamypa, mvlilb, memvl 0hOPMAEHUS, 36YK U
napamempol MOHUmMopos8. Ona cuHxpoHusupyem xorguzypayuro mexcoy xkomnonenmamu GNOME u
NPUNOHCEHUAMU, PAOOMAIOUUMU 8 CECCULL.

He 3anyckaiite aBa gemona c¢ nopaepxkoi ICC, Hanpumep, gnome-settings-daemon u xiced,
OTHOBPEMEHHO. YOeuTeCh, UTO BH MCIONb3yeTe TobKo onuH 3arpy3urk ICC. B nmpoTuBHOM city-
yae 3arpy3uMK, 3amyIleHHbI OCIeIHUM, YCTAHOBUT CBOW NTPO(PUJIb, IIPY ITOM 3arpyKEHHBIE paHee
HACTPOMKH Mepe3anuinyTCs.

Oo6parute BHUMaHMe, akeT Debian ArgyllCMS ycranasiuBaeTcs BMecTe ¢ colord, B rporiecce
KaJTMOPOBKH M NIPOMIIMPOBAHUS ClielyeT cOpachiBaTh JOObIE TIPEIbIAYIIIe HACTPOMKH KOMaHOM
dispwin -c u otkmounTh colord Ha 310 Bpems. YTuimTa dispwin, Kak ObIJIO CKa3aHO paHee, CIIOCOOHA
3arpysarb Mpouim 1 padoTaTh B pekUMe AeMOHa (IKCIEPUMEHTAIBHOM).
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CsoiicTBa qucmiiest 151 poTopadoT

Bo3MOX%HO, BakHBIM CBOMCTBOM XOpoILero hororpadpuueckoro AWCIUIEs: ClelyeT CUMTaThb
IMPOKUI yron 063opa. TouHoe mpodurpoBaHue OECIoNe3HO, eClv IIBETa MEHSIIOTCSI PH HEOOITh-
IIIOM JIBUKEHUU TOJIOBBI.

W xoTs1 0ueHb r1yOOKUI YepHBIH IBET ITPUBJICKATEIICH, €CJTU BBl CMOTPHTE (DUITBMBI, TIPU padboTe
¢ ¢ororpacuieri Takoii MOHUTOP OyJeT BBOAWTH B 3a0JyKAEHUM, OCOOEHHO €CJIM Bbl 3aHUMAeTeCh
revyarhio Ha mprHTepe. VIHBIMU CJIOBaMU, MOHUTOP J0JIKEH MOAAEPKUBATh BOBMOXKHOCTb HACTPOUKH
KOHTpAcTa B IIMPOKUX Mpe/iesiax.

JI7151 Ka4eCTBEHHOM 1BETOMPOObI BHICOKMI KOHTPACT MOKET ObITh M3MUIIHUM. Ha risiHIeBoit
Oymare reJath odecrieunBaeT Ko uiieHT KoHTpactHocTy Beero Juiib 300:1. TTpu aToM nucrieit
MOkeT uMeTh Koadduiment koutpactHocty 800:1, 1000:1 wim gaxe BbliLe.

Takske pacpocTpaHeHo 3a0Ty X JeHHe, YTO KATMOPOBKA MO3BOJIUT T00UTHCS MIEaTbHOTO COOT-
BetcTBUsA, cKkaxeM, SRGB mwim Adobe RGB. TMocrnie kamnOpoBKy 1 poUIMPOBaHUS IIBETOBOM OXBAT
OCTaHeTCsl PUMEPHO TaKUM e, KaK paHee, TOTOMY ISl TIOyYeHH S TOUHBIX [[BETOB ONePaIlMOHHAS
CHUCTEMa WJTH MPUJIOKEHHS TOJKHBI YUUTHIBATh CO3JaHHbBIEC TIPO(IITH.

*#% Venvl 0630pa MmoHumopa — 3mo MakCUMAanvHulil Y2on, o0 KOMopblM MONCHO CMOMPEmb
Ha 9KpaH 6e3 nomepu Ka4ecmea uzo0panceHusl, UH8EPMUPOBaHUs Y8eno8 U NAOeHUst KOHMPACMHO-
cmu. Cmanoapmom 05 KaueCmeeHHbIX MOHUMOopos cuumaromcest yeawvl 178°/178° (no eopuzonmanu
u eepmukanu). Yeon oo3opa 3asucum om mampuypl, mak, mampuyst IPS/PLS 0arom maxcumanvibvle
Y2abl 0030pa u OMAUMHYIO ysemonepeoauvy 0e3 UCKAMCeHUli noo A0bIM yeaom; mampuysbl VA obec-
neuusarom Xopouiue yeavl, HO NpU CUALHOM CMEULEHUU 8 COPOHY UBEMa MO2YN HEMHO20 ONEKHYMb.
Ecau npumensiemcs mampuya TN, mo uzobpadicerue memHeem U céemneent, ecau CMompems Ha
9KPaH Oasxce oo HEOONLUUM HAKAOHOM.
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Heo00x0auMoOCTh CHCTEMbI
yrpaBJieHus [IBeToM AJst ¢poTorpacda

OcHOBHas 11e/Ib CUCTEMBI YIPABJIEHUSI IBETOM — TOJYYUTh XOPOIIee COOTBETCTBHE MEKLY
paboTaIOIIMMU C IIBETOM ycTporcTBaMu. LlBeTa Buieo- 1 KWHOKAPTUHBI IOJKHBI BBITJISIETh OJMHA-
KOBO B npefiesiax pasyMmHoro Ha 7KK-MOHUTOpe KOMIThIOTEpA MM Ha TUIA3MEHHOM TeJIeBU30pe, B TOM
clIyJae, i yCTPOMCTBA CIIOCOOHBI 00eCTIeunTh TpeOyeMyo MHTEHCMBHOCTD 11BeTa. [l (poTorpaca
TaKKe BAXXHO, YTOOBI OTIEYaTKH Wi (hoTorpapuu 0TOOPaKAIKCh TaK, KaK ObUIA 33 yMaHbl.

C Touku 3peHus ¢ororpada, yrpapjieHUe IBETOM HEOOXOAWMO BHEIPUTh Ha BCEX ITANax
paboTHl ¢ M300pakeHueM — OT 3axBara, (hoTorpadpupoBaHKs WM CKaHUpOBaHUs (poTorpaduye-
CKOro HeraTtvBa/ciiaiiia, 1O BbIBOJA Ha MOHHMTOp WM nedatu ¢ortorpadmii. [Tostomy Tpedyercs
BBIOpaTh HE TOJIHKO OJMHAKOBOE I[BETOBOE MpOcTpaHcTBO (Hampumep, Adobe RGB) nns kamepsl,
niporpammMuoro obdecriedenust (GIMP, ImageMagick, Adobe Lightroom/Photoshop u T.11.) 1 MOHU-
TOpPa, HO BBINOJIHUTh KaJTMOPOBKY Ha KaXJIOM YCTPOKCTBE BBOIA/BBIBOAA, C KOTOpPhIMU (hoTorpad
pabotaet. Tonbko B 3TOM cilydae oOecreqnBaeTcsi TOuHasi IBETONepeiadya, UMEHHO /7Sl 3TUX Iesiei
dororpad ucnonpzyer npodpumu ICC u mporpaMmel, CIIOCOOHBIE MPeacKa3yeMo padoTaTh ¢ TAKUMU
npouIIsIMUA M KOHBEPTUPOBATh U3 OIHOTO MPOCTPAHCTBA B APYTOE.
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3auem hoTorpacdhy Hy;KHO KaaTuOpPOBaThH JUCILIEN?

Amngziepc Toprep Jaer psii OTBETOB B CTaTh€ HAa CBOEM CaiTe.

B tunmyHoM ciydae HeOOXOOMMOCTh MpoduIMpoBaHus (TIPUHTEpa W auctuies) s ¢GoTo-
rpacda BO3HUKAET U3 KEJIAHUsI CONIOCTABIISATh OTIEYATKU C M300pakeHueM Ha auciuiee. ViHbMu ciio-
BaMM, YTO BUKY, TO MOJy4aeTcsi Ha Oymare.

B stom cnyuae Bbl npodwmimpyete ¢oTokamepy (WM CKaHep), OUCIUICH W MPUHTEP, YTOOBI
MOJTy4UTh MpeficKkazyemMoe nosesieHre. Ho eciin Bbl He 3aHMMaeTech 11e4aThio, a TOJIbKO MPOCMaTpH-
BaeTe N300pakeHuUs1 HA MOHUTOPE, CTOMT JIM CO3[aBaTh MPOMUIIb, UYTO MOTpedyeT OT Bac (PMHAHCOBBIX
BJIO)KEHU ¥ OCOOBIX HABBIKOB?

MOHUTOP C «IIIMPOKOM rAMMOI» HYKIaeTcs B PO rIMpoBaHU, MHAYe Ha HEM OyIyT 0ToOpa-
JKaThCs1 NEpeHaChIIIIeHHbIC 1IBETa, U 10 KpaiHe! Mepe MPUAETCs BKIIOUUTDb pexuM smyJsaimu SRGB.
Ho na nucriiee sSRGB Bl MoXeTe pegaktupoBath potorpacdum 6e3 npoduis, pu TOM U300paxe-
HUS He OYIyT BHIIJIAIETh OYeHb HEECTECTBEHHO.

Kak npaBuio, ”MEHHO MOHUTOPHI C «ITUPOKON raMMON» UCHOJB3YIOT ¢oTorpadbl, U TaKue
YCTPOKMCTBA YacTo uMeloT pexxumsbl amynsaimu sSRGB, Adobe RGB, DCI-P3 u 1.1. Monurops! ¢ nog-
nepxkoir DCI-P3 u Adobe RGB oxBarbiBaoT 0ojlee MIMPOKWIA Jrana3oH 1BeToB, yeM sRGB, HO
no-pazHomy. DCI-P3 ontumusupoBat 17151 IM(PPOBOro KUHO U TPOCMOTPA BUIIEO HA IKPpaHe, Jesiast
aKIICHT Ha HACBIIIIEHHBIX KPACHBIX U 3eJIeHbIX ToHaX. Pexkum Adobe RGB Oosbliie opueHTHpOBaH Ha
3eJIeHbIe ¥ royOble OTTEHKH, YTO MPEBpAIaeT ero B XOPOIIUI BHIOOD /IS MIeYaTH.

KannbpoBka Takxe He MCIPaBUT BCe HEAOCTATKHU IJIOXOTO MOHUTOpa. Eciu maMmbl aucries
MMEIOT KeJTOBATO-KPACHBINA OTTEHOK, BbI YBUIHTE STOT OTTEHOK, HE3aBUCHMO OT TOT0, OTKQIMOPOBaH
JIM JUCTUIEH.

Kak cuuraer aBTop ere oqHOU cTathu, ocBsiteHHoN ArgyllCMS, camast Gosnbinas mpodieMa
C HEKaJTMOPOBAHHBIMU TUCIUIESIMU - HEBO3MOKHOCTb OLIEHUTDb OanaHc 0esioro 6e3 AOMOTHUTETbHOTO
YCTPOICTBA (KOJOPUMETPA), a TAKXkKe BU3yaIbHbIE MPOOJIEMbI C KOHTPACTOM U SIPKOCTBIO, N3-32 Yero
NpY peJakTupoBaHuM (hoTorpadpuii MOKHO COeaTh TeHU sipde, uyeM ciefoBaso. [IpobneMsl MOHU-
TOpa MOTYT MOBJIMSITh HA IIBETOKOPPEKIIHIO, (hoTorpad He CMOXKET YBEPEHHO MOA0OPaTh CKIHTOH.

Wtak, kamiOpoBKa M NpoduIMpoBaHUE HE TMO3BOJIAT WACAIBHO OTOOpa3uTh BCe IIBETa,
MOCKOJIbKY 3TO HEBO3MOKHO, HO YMEHBIIIAT KOJMIECTBO «OIMIMOOK HOBHYKa» TIpU padoTe ¢ n300pa-
KEHUSMU.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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