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2. OpraHbl ynpaBaeHUs MOHUTOPOM MPU ero KannbpoBKe.
3. UHTepdeicbl M BUAeoCTaHOAPThI:
e UHTepdodelic Buaeonapbl
e BupeoctaHpapTbl TenesewarHua SDTV, HDTV n UHDTV
e CraHAapTbl oTOOparkeHUs LBeTa n pekomeHgaummn 601 1 709, 2020
e YnpasneHue LBETOM U CTAaHAAPTU3NPOBAHHbIE LBETOBbIE MPOCTPAHCTBA.
4. MeToanKa BU3yanbHOM KaNMbpPOBKU:
e [lpenBapuTesibHaa NPOBEPKA M HACTPOMKA MOHUTOPA
e  BusyanbHasa KannbpoBKa MOHUTOpPA
e  HacTpolika To4kn YépHoro — «BP»
e  HacTtpolika Toukun b6enoro — « WP»
5. [lononHuTenbHble TecToBble Habopbl.
6. BHegpeHue KpuBbix TOHoNepeaaum B npodpunb ICM.

1. BBesieHue B KaJIUOPOBKY YCTPOUMCTB OTOOpaKEHUS.

Buaeocncrema coctouT U3 psaga MOHUTOPOB M BUZeoagantepos. K ogHomy coBpemeHHOMY
BMAeOaAanTepy, Kak NpaBuIo, MOXKHO NOAKNOYUTL Bonee 0AHOrO0 MOHUTOPA, MOCKOIbKY OHU 061afatoT,
KaK MUHUMYM, A BYMA BbIXO4AMM — aHANOroBbIM U LMPPOBbLIM, AN ABYMA LMOPOBbIMK, CBA3LIBAOLLMMM
MOHWTOP C BMAE0a[aNTePOM MO pa3HOMY TUNY nHTepdeinca. MaTepuHCKMe KapTbl NO3BONAIOT
yCTaHaBAMBaTb OT O4HOr0 A0 4-x — 6-TW BUA,Ee0afanTepoB (Tak, MaTepMHCKana naata oT Gigabyte GA-
890FXA-UD7 gnsa AMD, umeeT wecTb NoaHopasmepHbix cnotos PCI-E).

B ntobom cnyyae, kannbpyeTca Bceraa Bugeonapa (o4Ha BMAeonapa COCTOMT U3 04HOTO BMAeOoadanTepa u
O4HOr0 MOHWUTOPA, YTO, MO CYTU, U ABAAETCA YCTPOMCTBOM OTOBParKeHNs). B MHOrOMOHUTOPHbIX CUCTEMAX
Ha eauHoW nnatdpopme (paboyelt cTaHLMM), KaK U B rpynne BULEOCUCTEM, HACTPOEHHbIX 417 BbINOJHEHWSA
MAOEHTUYHBIX 33434, BXOAALMX B eAMHbIV NPOEKT UM eANHYI0 TEXHONOMMYECKYIO IMHMIO, MapameTpsbl
KannbpoBKK BblbUpatoTcs No «cnabomy 3BeHy».

Cnaboe 3BeHO — BuAeonapa, KOTOpPaa NOKa3bIBaET HANXYALWIMIA pe3yabTaT No NnapameTpam oTobpaxkeHus,
HO MpPW 3TOM NOKpbIBatoLwaa TpeboBaHUA ISO No HACcTpPOMKe cUCTEM L BETOBOCMPOM3BEAEHUA.

MpodunmpoBaHMe BUAEONAPbI, COCTOMT U3 NOCNEA0BaTE/IbHO NPOBEAEHHbIX KaAMBPOBKY (NMMHeapu3aumnn)
N XapaKTepusaumm BMAEO CUCTEMBI, C NoNyYeHnem npoduns otobpaxkeHus (*.icm).

Bo Bpema KannbpoBKM, HACTPOMKM MOHUTOPA NPUBOAATCA K LieIeBbIM HAaCTPOMKaM Mo pagy NapameTposB:

®  YPOBEHb IHEPreTMYECKOMN APKOCTM TOUKM BENOro 1 TOUKM YEPHOTO, KOTOPas BbipasKaeTca B
KaHAaenax Ha KBaapaTHbii meTp (80+85 Cd/m2 1 0,35+0,40 Cd/m2 ana sRGB*);

1 Mpynnbl BUAEOCUCTEM C €AUHBIMU HAaCTPOKaMU NPOGUANPOBAHMA: CUCTEMBI HEIMHEMHOTO BUAEOMOHTAXa, U3aaTesibCkue
3ajaun, ugeTokoppekuma potorpaduii n unntocTpaumuin 8 doTorpaduyecknx LeHTpax u 61opo LudppoBoin onepaTMBHOM NevaTu.

Aunekceit Ko63aps, 2011- 2019


mailto:alex.sikorsky.7@gmail.com

Kanmn6pumia — Metonuka KaauOpOoBKH BUIeOCHCTEMBI TipH oMoty nporpammbl Calibrilla v.5.0

e LBeTOBaA TemnepaTtypa 6enoi TOUYKM MOHUTOPA, B PAAE SKCNEPTHbIX CUCTEM U YEPHOM TOYKM,
KOTOpas BblparkaeTcs B KenbBUHax (6500k gna sSRGB*);

e  KpuBaA KoppeKumMu rpagaunin Apkoctu (GyHKLMA ramma-KoppeKkLmm) cuctemsl oTobparkeHus,
KOoTopana onpeaenser 3HayeHne KoaboduumeHTa KoHTpacTHocTH (y=2.2 *).

* - ysemosoe npocmpaHcmeo sRGB 83amo 014 npumepa, yesnesslie napamempsl Mozsau 6bimeo
8b16PAHbLI U OMHOCUMesIbHO APY2020 UBEmos8o20 NpocmpaHcmesa uau cmaddapma ISO.

nOpFl,D,OK HaCTpOﬁKM 3TUX NapaMeTpOoB onpeaenaeTca BO3SMOXHOCTAMU KOHKPETHOIO MOHUTOPA.

Bo Bpemsa xapaKTepmsaLmm NPON3BOAMTCS annapaTHbIA 3aMep LLBETOBOIO 0XBAaTa MOHUTOpPA C
noctpoeHuem *.icm npoduna sugeonapsl. Mpu STOM HAaCTPOMKK, NPOM3BELEHHbIE BO BPEMA KaZIMOBPOBKM,
B0 3aHOCATCA B COOTBETCTBYHOLIME TEMM LLBETOBOTO Npoduas moHuTopa (*.icm), nnbo 3arpyrKatotcs us
TeKCcToBOro daina uamM cooTBeTCTBYHOLLEro Tera icc npoduas (*.icm) LonoNAHUTENbHBIM MOAYEM NPU
3arpysKke cuctemsbl. B Kauectse 3arpy3umka anHeapusauum 8 LUT VA (30eck u danblue no mekcmy VA —
sudeoadanmep) obbl4YHO BbICTYMAET AOMNONHUTE/IbHAA YTUANUTA NPOrPamMMbl annapaTHOM KanbpPOoBKMU.
TaKrKe, 3T0 MOXKET bbITb NPOrpamma CTOPOHHEro NpousBoanTens, Takan, kak Calibrilla, koTopan BaobaBok
YMEET 3arpyKaTb IMHeapu3aLmto gns HeCKoAbKUX MoHuTopos B LUT VA npu eanHom BMAEO aganTepe.
Kecmamu, amo mak u He ymeem Oename Windows XP, u ymo 6bin10 obewaHo peanauzosams 8 Windows
Vista, a menepob yxuce 8 Windows 7. [MocnedHAs noka umeem psaod owubokK, U 8 ux Yucse: 084 MOHUMOPA,
onpedessemble U3 PA3HbIX KKHOMOK CCbIAOK» NPOo2pamMmel 10 yrpasaeHuro yeemom, Mo2ym 0rno3Haeamocs
no-pasHomy. M 2oe uz Hux 10, a 20e 20 morem b6bimb nepenymaHo U Ha ce2odHsA (01.06.2011) sma
owubKa He ucnpasneHa. [loasmomy sHUMAMesbHO nponuceisalime u nposepslime 3azpy3Ky U3 peecmpa
0aHHbIx 0014 LUT VA.

B kauecTtBe npoduna (oTobparkeHUs1) MOXKHO UCMONb30BaTb U CTaHAAPTHbIA 3aBOACKON MOHUTOPHbIM
npoduab, B KOTOPOM €CTb ONMUCAHNE OCHOBHbIX NAapPamMeTPoOB MOHMUTOpPA: NapameTpPbl OMOPHbIX
XpomaTuyeckux useTtos Tpuaabl RGB 1 TemnepaTtypsbl «Native» Toukun 6enoro « WP», onucaHHbie B
KOOpAWHaTax LBETOBOro npoctpaHcTsa (XYZ).

Ho cpegHecTaTMcTUYECKMI Npoduab AN MOLENAN MOHUTOPA, NPEeAOoCTaBAAEMbIN MPOU3BOAUTENEM, HE
MOKeT 0TobparkaTb AlaHHble KOHKPETHOro YCTPONCTBa (MOHUTOPA), M CO3AaH ANA CpaBHEHMA 3TO Moaenu
C APYTMMU, NPUCYTCTBYIOLLMMM HA PbiHKE. TaKKe ero MOXKHO MCNONb30BaTb B Ka4eCcTBe NepPBUYHOIO
npoduns Npy HayanbHOM KanMbpoBKe YCTPOICTBRa.

Mo*KHO creHepupoBaTb Takon npoduab npu nomouwm Adobe PhotoShop, B3AB 3TH XKe napameTpbl U3
[OAHHbIX, MPOLIMTbIX B CAMOM MOHUTOPE BO BpemMa ero 3aBoACKOM KaiMbpoBKKM Ha NponsBoacTee (npu
nomotm nporpammsl Monitor Asset Manager v.2.50 freeware). 310 6yaeT onTUManbHbIM TONbKO ANA
HOBOro MOHMTOpA NepBble ABa-TPU MecALa ero paboTbl. [locne 4ANTENbHOM 3KCNAyaTauumM NnapameTpbl
NIOMUHOPOPA MEHAKDTCA MO NPUUYNHE BbIrOpaHMA KpacuTenen camoro ntommHodopa (0cobeHHOo oLyTUMMO
3TO ANA MOHUTOPOB Ha I/1T) U U3MEHEHMM NapamMeTPOB namnbl noacseTkn (ana MK-moHUTopoB). O6bIYHO
nocne gANTENbHOM 3KCMNyaTalMmM HacTPOMKKN TOHONEepeaayumn ycTpoiicTea meHatoTcs. MoacBeTKa «cagnTcay,
CTAHOBUTCA TEMHEE, MEHAET CBOIO KOPPENNPOBaAHHYIO TEMNEPATYPY, MOC/E YEro yKe He oTBeYaeT
napameTpam, NPOLNTbIM B MOHUTOPE NpPU ero Bbinycke. MeHee BbipaXKeHO BbIrOpaHMe KOJ0PaHToB, B
KOTOpbIE OKpaLleHbl CybnnKcenn matpuubl gucnaes — A 3TOro Hy»KeH 60/bLINK CPOK 3KCNAyaTaumu.
MMeHHO Nno 3TOM NpUUYMHE HY}KHa Nepuogmyeckasn annapatHas KaambposKa n npodpuanposaHmMe MOHUTOPA.

MHCTDYMEHTa}'IbeIe cpeactea KaﬂM6pOBKM n FlpOd)Ml'IMpOBaHVIFI AENATCA Ha YeTbipe cnegyrwmnx tnna:

® CpeAcTBa, MOCTaB/AseMble BMECTE C MOHUTOPAMM U NOAK/IOYAEMbIE HEMOCPEACTBEHHO K MOHUTOPY
«HaNpAMYI», Yepes crneumanbHble pasbembl;

®  aBTOHOMHble NPOrpamMmHO-anmnapaTHble CPeacTBa;

e aBTOHOMHble NPOrpamMmHO-anmnapaTHble CPeACcTBa, NOAAEPKUBaKOLINE Pa3INYHbIE U3MEPUTENbHbIE
npubopsl;

e BU3ya/ibHble KaiMbpaTopbl, K KOTOpbiM oTHOcUTcA 1 Calibrilla
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B cnyyasx, Korga ecTb HE06X04MMOCTb CBECTM NapaMeTPbl MHOTOMOHUTOPHOM CUCTEMbI K eUHbIM
HACTPOMKaM No raMMe, SPKOCTU M KOHTpacTy (Npu oTobparkeHUn eamMHOro sobpaskeHus,
pacnpenenéHHoro mexxay sKkpaHamm), MOXHO BOCNONb30BaTbCs BU3YaNbHOW KannbpoBKoi. s 3Toro B
Kauyectse Npoduns 4na MOHUTOPOB, EC/IU MOAENN U MOHUTOPbI UAEHTUYHBI, C/lIeAyeT BOCN0/1b30BaTbCA
b0 3aBoACKMM Npodunem (C 3aBOACKMMU NapameTpamm, cpegHecTaTUCTUYECKUMU ana moaenu) nnbo
creHepupoBaHHbIM nNpodunem. BHumaHue! [laxe B 04HOM cepum MOTYT UCMOJIb30BaTbCA Pa3Hble MOAENN
MaTpUL, C pasHbIMU NapamMeTpamMm Kak XpomaTmiyeckux Lpetos RGB ntommnHodopa, Tak 1 ¢ pasHbiMU NO
XapaKTepUCTMKam laMnammn NoAcBeTKU, OTBEYAOLWMMM 32 ONOPHbLINA 6enbliit cBeT B pexxume Native
(ncxogHbIN uBeToBOM BanaHc). ECi MHOrOMOHMTOPHAA cUCTEMA MNOCTPOEHA Ha PasHbIX MOHUTOPAX, TO
HYXXHO ONpeaeNnUTLCA C TEM, KaKO MOHUTOpP ByaeT «Beaywum» (OCHOBHbIM MO LBETOOTOBPaXKeHUto) Ans
CUCTEMbI, W 3arpy»KaTb NPoPub TONbKO A/1A HEro.

K 3TMm Ke mepam MOXKHO NpUBerHyTb AN BU3yasbHON KanMBPOBKM BCErO OAHOMO MOHUTOPA,
ucnonb3yemoro B pexnume Native, nam gns 1eetosoro pexunma sRGB (cTaHaapTHoe uBeToBOE
NPOCTPAHCTBO A1A UHTEPHET-6poy3epos). [Ipn cOBMECTHOM UCNO/Ib30BaHUM BO BPeMA NpoduaMpoBaHus
CPeACTB BU3yasibHOM KanMBPOBKM M annapaTHbIX CPeacTB, MOXKHO HacTpauMBaTb BUAEO CUCTEMY U HA UHbIE
napameTpsbl LBeToOTObpaXKeHNs. He oboiTnce 6e3 NpomepoBs 1 A1 MOHUTOPOB C LUIMPOKUM L,BETOBbLIM
0XBaTOM, 0COBEHHO, KOr4a OAMH U3 KOJIOPAHTOB HAMHOIO HACbIWEHHEN Mo UBETY ABYX APYrUX, Uau
HaobopPOT OAUH MMEET HAMHOIO MEHbLLYHO HACbILWEHHOCTb, YeM OCTasbHble ABa. B Takom ciyyae ana
TOYHOW HACTPOMKKM TOYKKM Benoro, 4To byaeT 3HaYMMO U A5 JaNbHenLwel NPaBKM rpagaLMoHHON KpMBOiA
TOHOMepeaayn CoriacHo BbibpaHHOM ramme, HEOBXOAMMO BOCMNO/Ib30BaTLCA NPUBOPOM (KONOPUMETP UK
cnekTpodoToMeTp) UK BbIbpPaTb rOTOBbLIN 3aBOACKOM peXnm (SRGB nan AdobeRGB), rae u Touka 6enoro u
ramma 6yayT npeaBapuTenbHoO 0TKanMbpoBaHbl Ha 3aBoae. MocneaHnit pexkmm (AdobeRGB) Hauan
NoABAATLCA B MOHUTOPAX C 60/1ee LWMPOKUM L,BETOBbIM OXBATOM.

2. Oprassbl yIIpaBJjieHHASA MOHUTOPOM IIPU €T0 KaJIOPOBKE.

CywecTsyeT Aga cnocoba HaCTPOMKM YCTPOINCTBA OTOBPAXKEHMA: C NOMOLLBI0 MHCTPYMEHTa IbHbIX CPeacTs
ynpas/iieHMsa Camoro MOHUTOPA, AOCTYMHbIX Yepes ero sKkpaHHoe meHto (OSM), 1 ¢ ToMoLLbIO KOppeKLUK
CWUrHa/I0B, NOCbINAEMbIX Ha MOHUTOP M GOPMMUPYEMBIX U3 3HAYEHMIA, HACTPaNBaEMbIX MO CNPaBOYHOM
Tabnunue LUT (lookup table) B BuoeoaganTtepe.

HacTpoiKa npu NOMOLWM MHCTPYMEHTA/IbHbIX CPeACTB YNPaBAEHNA MOHMTOPA UCNO/b3YET AaHHbIE,
NpoLWnTble N OTKaMBPOBaAHHbIE B 3aBOACKUX ycnosusax B LUT camoro moHuTopa. B aTom cayvae 4yncno Ha
ypoBHe LUT mMoHuUTOpa moxKeT 6biTb onucaHo 8bit (10+16bit gna npodeccrnoHanbHbIX MOHUTOPOB).
BO3MO3KHbI MOHOXpOMaTUYecKuit casur (gns MK-MoOHUTOPOB) MOXKET BbITb MPY 3TOM NEepPBOHaYasIbHO He
3aMeTeH MNo NpUYMHE TOoro, YTO 3aBoACKNe nabopaTopHble Npubopsbl (cnekTpodoTomeTpbl) obnagatoT
A0CTaTOYHO MasibiM LLIArom CNeKTpasbHOro U3MePEeHUA BUAMMOrO YacTOTHOTO AMana3oHa (war 3amepa
KOJIOPMMETPA BbIPaXKeH B HAHOMETpPaXx, NopaaKa 3+5 HM ana nabopaTopHbIX NPUbopos). MMeHHO nosTomy
BCerza Hy)KHO AenaTb NepBUYHYIO annapaTHYI0 KaIMbPOBKY, KOTOPAA MOKET BbIABUTL €ro Haanuune
(ucnonb3yemsbie B nonnrpadun n potorpadmm npubopsbl UMEOT 6ONbLLKMIA War CNeKTPasbHOro 3aMepa,
nopsaka 10+25 HM ) U NOTOMY MOTYT «He BblbpaTby Pe3KUiA SHePreTUYEeCKUin CKauyéK, KOTOPbIN NPOABUTCA B
3€/1eHOBATOM OTTEHKE (perKe CMHEM WM KPAacHOM) BCEro MOAA 3KpaHa Aucnaesn. B Takom ciydae M3MeHATb
(nepekannbposbiBaTb) 3aBOACKME HACTPOWKKM LUT camoro MOHUTOpA He peKOMEeHAYeTCs, a cama
KanmbpoBKa TpebyeT AONONHUTENBHOM NPaBKU KPUBbLIX TOHOMNEPEAAYN UHCTPYMEHTAIbHbIMU CPeACTBaMM
nporpammbl KanMBPOBKK (UTO YacTo BbIBaeT AOCTYNHO TO/IbKO Y NpodeccMoHanbHbIX BepCcuit) uam
NPOrpamMmmMHbIMKM cpeacTBamm gpyroro copta (Kakum sbictynaet u Calibrilla, Tem cambim pacwmnpss
BO3MOXHOCTW MPOrpamMmMHO-annapaTHbIX CPeACTB KanbpPoBKK).

Aunekceit Ko63aps, 2011- 2019



Kanmn6pumia — Metonuka KaauOpOoBKH BUIeOCHCTEMBI TipH oMoty nporpammbl Calibrilla v.5.0

K opraHam ynpaBneHus, pacnonoeHHbIM Ha MOHUTOPE, OTHOCATCA:

e CpenCTBa HaCTPOWMKM reoMeTpumn, paboTy C KOTOPLIMW Mbl OMYCTUM, BblAE/IUB INLLb 3HAYMMblE A8
KannbpoBKKN OpraHbl ynpas/ieHusa:

0 Sharpness (pe3KocTb), Phase (pasa), Pixel Clock (TakToBan yacToTa) — perynmMpyeTca Ao Havyana
KaNMbpoBKK, MOTOMY KaK OT HEeE 3aBUCUT BOCMPUATUE BU3Ya/IbHbIX TECTOB, M KaK cneacTBueE,
KauyecTBO Ka/IMbpPOBKM.

O Moire (Horizontal & Vertical) — B "XK MoHUTOpax BMecTo Hero ecTb HacTponKa Sharpness,
nosTomy paboTa € 3TUM MHCTPYMEHTaM aHaN0rMUHa BblLLEONUCaHHOMY M A1a moHMTopa KK,
HO PYHKUMOHaNbHOE ynpaBaeHne Npu 3TOM Yy HUX pasnnyHoe. Ha 6ase /1T 3TOT UHCTPYMEHT
MOMKEeT ObITb pa3genéH Ha HECKOJIbKO MHCTPYMEHTOB, Npu paboTe ¢ KOTOPbIMU YETKOCTb
M3006parKeHMA HanPAMYHO 3aBMCUT OT KauyecTBa CBEAEHMA INEKTPOHHbIX MyLUEK.

0 Expansion (paclumpeHune popmaTa 3KpaHa) — MOKET NnepeknoyaTbcs B opmaT OTHOCUTENbHO
NpPonopLMM 3KPaHa, No M306paKeHno (OTHOCUTENIbHO FTEOMETPUYECKOTO pa3mepa 3KpaHa no
NUKCeNaM) UK KaK NPUHYANTENbHOE pacllMpPeHMe 3KpaHa No ropM3oHTaNM U BepTUKanu (a ans
MOHUTOpPOB B Ha I/1T: 6ou4Ka, Tpaneymsa, pomboobpasHbIi NepeKkoc, BpalLeHune 1 np.
pPerysnpoBKn reomeTpumn, KoTopblie He0bXoAMMO HAacCTPOUTL 4,0 HayYana KannbpoBKM
MoHUTOpPa). Ansa K-MOHUTOPOB BayKHO BbIBpaTh «poaHoe» paspelleHne, umerolee 100%
COBMECTMMOCTb C FeomMeTpuelt aKpaHa, 6e3 NPUHYAUTENIbHOTO «PacTATMBaAHUAY
(MHTEepnoNMpoBaHKUSA), Koraa OANH UKW HECKOJIbKO NUKCenei BbiIbpaHHOro paspelleHns 3KpaHa
pacTArMBaeTCs Ha HEe KPATHOE YMNC/IO peasibHbIX NMUKCeNein maTpuLbl.

e Brightness (Apkocmb) — paBHOMEpHOE U3MEHEeHUe TOHa Bcero nsobpaxkeHua u doHa.

e Contrast (KoHmpacmHocme) — N3MEHeHWe MaKCMMasIbHOM APKOCTM (TOUKM 6en0ro), No OTHOLIEHMUIO K
HenoAaBw»KHOMYy GOHY (ToUuKe YEpPHOro). 3aTparMBaeT BeCb AMana3oH TOHOB KPOME CamMOl TOYKM
yépHOro. B MoHUTOpPaX, rae HeT HAaCTPOMKU KYPOBEHb YEPHOr0», KOHTPACTHOCTb MOXET
peryanpoBaTthCcs, Kak U3MEHEHME TOUKM YEPHOTO (YPOBHSA ¢$OHa) N0 OTHOLLEHMIO K TOUKe 6enoro nnu
KaK CMHXPOHHOE M3MEHEHME TOYKM BeNoro 1 YEPHOro, OTHOCUTENIbHO CPpeaHen TOHOBOW TOUYKHM
(BcTpeuyaeTca pexe).

e Black level (YposeHb 4épHo20) — ypoBeHb POHOBOM NOACBETKU. YCTaHOBKA YPOBHSA CBeYEHUA POHa,
YPOBHSA NOACBETKU, NPM KOTOPOM NMPU annapaTHOM 3amepe He HabnaaeTcsa «4PoXKaHMA» curHana.
fBNAieTCA orpaHUYEHMEM AN MHCTPYMEHTa K KOHTPACTHOCTb». B HEKOTOPbIX CAyYasx Npu ero
HenpasW/IbHOM peanns3aunmn Ha ypoBHE ynpaBaeHUs MOHUTOPOM, OH MOXET 3aBUCETb OT U3MEHEHWIA,
Npon3BeAEHHbIX MHCTPYMEHTOM «KOHTPACTHOCTb». PaboTaeT, Kak paBHOMepHoe nsmeHeHne GoHOBOro
CMrHana no OTHOLUEHUM K HEM3MEHAEMbIM NapameTpam ToYKM 6esioro. Mpu sToM paBHOMEPHO MeHSEeT
OaHHble BCcero TOHOBOro gMana3oHa. B sKkcnepTHbIX Mogensax MOXKeT 6biTb peann3oBaH, Kak
HEe3aBUCUMbIN PesKUM NpPaBKK AN KaHaNoB LBeTHoCcTU RGB, 61arogapa yeMy MOXKHO HacTpamBaTb
TemnepaTypy NoAcCBETKU. B 60/IbLUMHCTBE e MOHUTOPOB U3MEHSET BCe TPY KaHasla 04HOBPEMEHHO.

e Temperature (memnepamypa onopHoro 6en0ro LBeTa) — cucTema yrnpaBaeHUs LBETOM MOKET
coaepaTtb 4 CTaHAAPTHbIX TUNA NAAUTP ANA HACTPOEK LBeTHOCTU (pexke 5 1 6onbue): sSRGB (6500Kk,
Gamma= 2,2244 ana Toukn 128), AdobeRGB (6500k, Gamma= 2,1992), Native (ncxogHblit),
Programmable (nporpammupyembliit) u oT 1 10 4 nanuTp ¢ HaCTpanBaemou LiBETOBOM TemnepaTypoi
no KaHanam RGB gns 6en10i ToYKK (B 3KCNEPTHbIX HACTPOMKAX MOHUTOPA MOMKET CoAepKaTbecA
[0NONHUTENIbHO HacTpanBaemas no KaHanam RGB TemnepaTtypa 415 TOUKM YEPHOTro). B HEKOTopbIX
6bITOBbIX MOHUTOPAX 3TU NAAUTPbI MOTYT BbITb HEM3MEHAEMbI MO KOHKPETHbIM NapameTpam, 1
3aMeHeHbI Mo Ha3BaHMIO Ha abCTpaKTHbIE NO NPUMeEHeHUIO0 (KMHO, rpaduKa, oTorpadus, urpbl) uam no
TUMNY UCTOYHUKA CBeTa (Tenblii 6enblii, HeMTPanbHbIN 6enblit, XoNoAHbIN 6enbiit). HacTpansaemsble
NanuTPbl MOTYT AOMNO/IHATENIbHO COAEPKaTb Canaep C NoLaroBon NpeaBapuTeIbHON HACTPONKOM
LBETOBOM TemnepaTypbl 45 Bcex KaHanoB RGB. BHumaHue! Pexxnumbl SRGB, AdobeRGB 1 Native
HaACTPaMBalOTCA B 3aBOACKMX YCNOBUAX, U CO BPEMEHEM, KaK M NOKasaHMA WKaAbl crangepa, MoryT He
coBMnazaTb C HayaNbHbIMM NapameTpamu!

e Saturations (HaceiweHHocms) gns (RGBCMY), Tint (OmmeHok, Kak cosuz rno yusemosomy crieKkmpy)
ans (RGBCMY), Gamma (famma) pna (RGB), Brightness (3Hepeemuyeckas apkocms) ana (RGB)  u np.
Noao6HbIe — Y MOHUTOPOB C LUMPOKUM L,BETOBbIM OXBAaTOM A0MOJIHUTENIbHO MOTYT BbITb 3TH
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HACTPOMKM A5 KaXKA0WN U3 LBETOBbIX HacTpaMBaemblxX NaINTP. HEKOTOpbIEe U3 STUX MHCTPYMEHTa/IbHbIX
HaCTPOEK MOryT BbICTYNaTb, Kak obLne aAns cneayrowmx No YpoBHIO NPaBKM MYHKTOB MEHIO.
MokaHanbHble Saturations, Tint, Gamma, Brightness ncnonb3yloTcs B Tex cayyasx, Koraa MoHUTOP
KannbpyeTcs Ha onpenenéHHbl BUAEOCTAaHAAPT UK PAL MOHUTOPOB rPyMMbl CBOAATCA Ha eAuHble
napameTpbl, UMEHHO NO 3TOM NPUUYNHE Y TaKOro MOHUTOpPa LBeToBol oxsaT (Color Gamut) gonxeH
npesbiwaTe Gamut amy/IMpyemoro LBETOBOro NPOCTPAHCCTBA BbIOPAHHOIO CTaHAAPTa, B MPOTUBHOM
cnyyae MOHUTOPbI FPynnbl CBOAATCA N0 cnabomy 3BeHy rpynnbl, B Cy4asnx, Korga OHU AOXKHbI
oTobpaxkaTb UBET UAEHTUYHO. IMEHHO NO 3TUM NPUYMHAM NOA0OHbIE 31EMEHTbI YyNpaBaeHns
YyCTaHOB/IEHbI HA MOHUTOPOX pPaclnpeHHoro useToBoro oxsata (Wide Gamut). NMpu cosgaHum
L,BETOBbIX MoZenein 0bbIYHO YYMTbIBAIOT LLBETOBYO TEMMepaTypy TOYKK 6enoro, oT Toro npu
MaTEMaTUYECKOM C/IOXKeHUM napameTpoB 6a30Bbix LBeToB RGB nosyyatoT TOUKY onopHoro 6esoro
LBeTa onpeaenéHHOro ANa AaHHOM LUB. MOAENN UM 3HAYEHME NOKa3blBatoLLee eé C MMHMMaNbHOM
NOrpeLwHoOCTbHO.

BHumaHue! — MHo20a npasKka sHepeemuyveckoli ApKOCMU 0719 Kax0020 KAHAAAd 0mOenbHO Moxem
0Ka3ameocA npaskol Mo 2amme rnpu He npasusabHoU peanu3ayuu maxko2o UHCMPYMeHma 8 op2aHax
yrpasneHus MoHUMopa. [11a usmeHeHUa ysemosoli memmnepamyps! U3MeHeHUe napamempa 2ammo|
He modxod0um, MOMoMy Ymo 3Mo passauYHble napamempsi! NMapameTp U3MEHEHUA raMmbl OTAE/bHO
ONA KaXKO0ro U3 KaHaNoB LBETHOCTM 06bIYHO peann3oBaH TONIbKO AN MOHUTOPOB, r4e OAWMH MU ABa
KOJI0paHTa HAMHOrO HacbILWEeHHel No UBeTy, U ANA UX YPaBHUBAHUA (C YYETOM, YTO B CYMME OHU
[O/MKHbI AaTb axpomaTUUyeckuii ceeT) noTpebyeTca pasHas ramma Ans pasHoro onopHoro 6enoro
ugerta.

1A MOHUTOPOB, B KOTOPbIX OTCYTCTBYIOT MEHIO C MHCTPYMEHTA/IbHbIMU CPeACTBaMM yNpaBaeHnA
(MoHUTOPbI Mac, BUAEOMNPOEKTOPSI, 3KPaHbl HOYTOYKOB U T.M.) AN UX PYHKLMOHANLHOCTb YpesaHa, npu
KannbpoBsKe ciesyeT NCMO/Ib30BaATb NPOrpamMmmHble CPeACTBa yNPaBAeHUA 3TUMM NapaMeTpamm,
paboTtatowmmm yepes LUT VA. K MHCTpyMeHTaNbHbIM CpeacTBaM YNpaBaeHMA BUAEOCMIHA/IOM Ha BbIXo4e
BMAeoaganTepa OTHOCATCA, HAaNpPMMep, CPeacTBa, peann3oBaHHble B nporpamme Calibrilla:

e flpKocTb (0bLiee M3MEHEHME IHEPreTUYECKOM APKOCTH);

®  KOHTPACTHOCTb (M3MeHeHMA YPoBHA 6enoro oTHoCcuTeNbHO GoHa);

e ¢doHoBas noacBeTKa (HaCTPOMKa YPOBHSA APKOCTU YEPHOTO);

® ramma-npupoct, ynpasseHne TOYKOM YEPHOro 1 ToYKoM 6enoro no LBeToBOW Temnepatype (npu
Ha/IMYUKM annapaTHbIX CPeACTB KOHTPONSA);

e [oTouyeuHasa HacTPOIKa KpuBOi ramma-pyHKLUM gucnnes cornacHo uenesout EOFT. EOFT -
GhyHKUUSA 31eKMPOHHO-0NIMUYeCcKo20 rnepeHoca yposHeli cueHana ¢gaiina V(Value), 8
3Hepeemu4ecKyro ApKocmeo ceevyeHUss MoHumopa — ceemsaomy L (Lightness). — NoTtoyeyHan
pasgenbHas, No KaxkAOMy M3 KaHaN0B, HAaCTPOMKa BCEro AnanasoHa To4YeK, Npom3BoaMmann
N3MeHeHMeM 3HaYeHUA BblIOPaHHOM TOYKM C aBTOMATUYECKMM NepecyETOM NPUMBbIKAIOLLETO K Hel
BbIBpPaHHOroO AnanasoHa ToueK (BbIbUpaeTca KaK A0MNO0/IHUTE/IbHbIN BbIBOP pa3mepoB N1eBOro U
npaBoro njeva AunanasoHa). Mpu M3MeHEeHUN OCHOBHOM TOUYKM, NAeYM AMana3oHa
nepecymTbIBalOTCA NO GopMye IMHENHOM MHTEPNONALMUN;

e HacTtpoiika paBHOMepHOCTU OTO6GpaXKeHUA rpagauunii TOHa B CBETaX U B TEHAX, WU HacTPOMKa
NPUMBbIKAIOLLEro AnanasoHa K Touke 6es10ro 1 TouKe YEPHOro Npm nomoLLm npodunen,
OMMCbIBAIOLLNX KPUBbIE. ITO U3MEHEHUe NpeacTaBaseT coboi NoLaroByto NHENHYO
WMHTEPNONALMIO OT HAYa/IbHOTO COCTOAHMA ANANa3oHa TOYEK (TeHM UK CBETOB) K Npodunto,
ONUCbIBaOLLLEMY NIaBHYIO KpuByto. Mpoduau pasnmyatotces no cesoeit popme (C, J, S n V-06pasHbie),
peaaKkTMpyemMomMy AMana3oHy TOYEK U MAaKCUMaA/IbHOM TOUYKE OTK/IOHEHUA € Y4ETOM €€ No3nLumn B
npodune KPMBOM. ITOT XKe UHCTPYMEHT MOXKHO MCNONb30BaTb U ANA NPaBKM CNainHaMK PasHbIX
AManasoHoB Npu nomMmoLlm V-06pasHbiX KpMUBbIX (HE BXOAAT B OCHOBHOM KOMMNAEKT NPOrpammbl U
MOTYT 6bITb CO34aHbl CAMOCTOATENbHO, KaK U BCe OCTaslbHble npodunn).

e Crna)xmsaHue KpUBbIX TOHONEpe[aum , CoriacHo BbIGpaHHOro MeToAa M ero HacTpoeK — 3Ta
bYHKUMA MOXKET YMEHbLLATb TOYHOCTb pAAa TOYEK KPUBOM, HO NpuU 3TOM AenaeTt 6osee NnaBHbIM U

Aunekceit Ko63aps, 2011- 2019



Kanmn6pumia — Metonuka KaauOpOoBKH BUIeOCHCTEMBI TipH oMoty nporpammbl Calibrilla v.5.0

paBHOMEpPHbIM BU3Ya/sibHO APKOCTHbLIN Nepexos OT TOYKM K TOUKe, NPU BOCNPUATUN FrpagaLmnm B
HECKO/IbKO 3HaueHuit (oT 3x, 4x 1 6onee, CM. BHELWLHME TecTbl). DYHKLUA CraKMBaAHUA KPUBbIX
MOKET UCMO/Ib30BaThbCA, KaK 40 Hayana KanMbpPOoBKKU, TaK U B €€ KOHLE. A TaKKe OHa MOXeT
NPUMEHATLCA OTAENbHO, AN1A Pe3yNbTaToB annapaTHON KanMbpoBKK, ocobeHHO amo bbisaem
Heobxodumo 014 cogpma, ymo cmpoum 8 LUT VA kpusyro KomneHcayuu He Kak 16mu, a Kak 8mu
bit-Hble 3Ha4YeHus, 30 C4Eém Ye20 Ha Kpueoli BUOHbI U3/10Mbl (CmyneHbKU) npu nepecyéme 3HayeHuli
8 16bit. MHo20a amo cnedcmeue pabomoel Mamemamu4yeckoz0 anzopumma oaxce npu 16mu bit-
Holi Mamemamuke U3Ha4asabHO U mo20a maKue CmyrneHbKU 0b6Hapy#u8aromcs 8 npumMsIKaHUU K
MOYKAM 10 KOMOPbLIM WiSU 3amepbl Kpusol.

B KauecTBe cpeacTB BU3yasibHOIO KOHTPOIA NPU MCNO/1b30BaHUN BblleNnepeymnciieHHbIX MHCTPYMEHTOB
MCNONb3YHOTCA BU3Yya/ibHble TeCTbl U AONO/IHUTENIbHbIE CPEACTBA rpachquKoro OTO6pa)KeHMF| npouecca
Ka!'IM6pOBKM. K AONO/HUTENIbHBbIM CpeaCcTBaM OTHOCATCA NATTePHbl, YCTaHaB/MBaeMble B KavecTse d)OHa
pa6oqero CTONa B peXXnme «3aMOCTUTb» (MO3aMKa), M OTKPbIBaemble Npu NOMOLLA 6bICprIX Knasuul
BHELWHWE TeCTbl, CneLnasibHO Co34aHHbIE ANA paGOTbI C FlpOI'paMMOﬁ.

Koppekuma useTta no cnpaBoyHol Tabanue smaeoagantepa (LUT VA) aHanornyHa HacTponKe 8-pa3psaaHoro
KaHana M306paxkeHus, B pesysibTaTe KOTOPOMN 13 256 ypOBHEN B UTOre OCTAETCA MEHbLUEE YNCIO YPOBHEN,
HO HYYXHO MPX 3TOM NOMHUTb, YTO cama Tabanua nmeet 16 BUTHYIO PA3PAAHOCTb, @ OCTAaTOUHbIE AaHHbIE
nocne oKpyrneHua 3aBucAT oT nHTepdeiica Buaeoagantepa n kabensa. Tem He meHee, KOsbOULMEHT
KOHTPACTHOCTU cucTeMbl 0TOBparkeHma perynnpyetca Tonbko no LUT VA. CerogHA MHOrMe cCoBpeMeHHbIe
Buaeoagantepbl 061agatot LUT ¢ TouHOCTbIO KOppekumn useTa 16bit n aanee Ha ypoBHe nHTepdelica. -
Mepeaaya AaHHbIX MO MHTEPdENCY yKe MOXKeT 6biTb 10*, 12, 16bit-Hoii:
e Display Port* HaumHan c Bepcumn 2.0-2.1a, a yxKe ansa sepcuin 1.3 (2014) n 1.4 (2016) peanmsosaHa
nogaepxka uys. npoctpaHcts DCI-P3 n MC3-R BT.2020,
e 3aasneHo B HDMI 1.3 v Bbilwe 1 oKkoHYyaTebHO peannsosaHo B HDMI 2.1 - nogaepxkusaet
uBeToBble npocTpaHcTBa MC3-R BT.2020 ¢ 10, 12 1 16 6MTHOM LBETOBOW Pa3pAAHOCTbIO.
Hy»XHO NOMHWTb, YTO OANA peanmnsaumnm pexmma obpaboTkM curHana 6onbluen paspagHOCTU Heobxoanmo
NCNOb30BaTh eLLE N COOTBETCTBYIOLWLMIN MHTEPDENC CONPAXKEHNA MEXAY MOHUTOPOM U BUAE0aAANTEPOM,
a caM MOHUTOP A0XeH ymeTb oTobpaxkaTb 8+A-FRC/FRC bpc nan 10bpc (bit Ha KaHan uBeTHOCTM) Ha
YPOBHE MaTpULbl AMcnaesn, a He ToNbKo BHYTpeHHUX LUT OSM (06biuHo 10, 12, 14 bit)! CTouT oTmMeTUTb, 4TO
"yecTHble" 10 6UTHbIE MmaTpuubl y LG 3To OLED (WRGB) 1 9 cepus IPS, IPS 7-8 cepun a1o 8bit + A-FRC.

3. I/IHTepcl)eﬁcm U BUACOCTAHAAaPThI.
3.1. UHTepdeiic BUgeo-napbl.

Buabl DVI! s MOHMTOPOB M NPOEKTOPOB:

DVI-A — TonbKO aHanorosasa nepefgadva. (Buoeokapmel ¢ DVI-A He noddepxcusarom cmaHoapmHsie
mMoHumopsi ¢ DVI-D). 8bpc

DVI-l — aHanoroBsas n undposas nepegaya. 8bpc

DVI-D — TonbKO UndpoBas nepegaya. 8bpc

1 Digital Visual Interface, cokp. DVI (aHen. yugpposol sudeouHnmepgpelic) — cTaHAAPT Ha MHTePdEC U COOTBETCTBYIOLMIA Pa3bEM,
npeAHasHavyeHHblM ons nepesayn suaeonsobpaskeHmns Ha LMdpoBble YCTPOMCTBA OTOOPaXKEHMA, TaKMe KaK
KUOKOKPUCTANIMYECKME MOHUTOPbI M NPOEKTOPbI. UHTepdeic u ctaHaapT paspaboTaH KoHcopumymom Digital Display Working
Group. Single link DVI cocTOUT U3 4eTbIpEéx BUTbIX Nap (KpacHbIl, 3enéHbIA, cMHWUI, U clock), obecneynBatoLMx BO3MOXKHOCTb
nepepasaTb 24 6uTa Ha NUKcenb. C HUM MOXKET BbITb OCTUIHYTO MaKCMMA/IbHOE BO3MOXKHOE paspelleHue 2,6 meranvkcena npu
60 'y, MaKcumanbHas ganHa Kabens He ykasaHa B cneundmkaumm DVI, noTomMy YTO OHa 3aBUCUT OT KO/IMYECTBa NepeaaBaemon
nHdopmaumun. Kabenb annHon 4,5 metpa MOXKHO UCMO/1b30BaTb A4/1A Nepesayn n3obpaxkeHns c paspelweHvem go 1920x1200
Touek. Mo Kabento AnnHoM 15 meTpoB NoayymTCa nepeaaTb B HOPMabHOM KayecTse 306parkeHune ¢ paspeleHnem 1280x1024
Touyek. [lns ycuneHus cMrHana npu nepegaye no Kabento 60bLwoN ANMHBI NPUMEHAOTCA CNeLnanbHble yCTpoicTaa. Mpwu nx
MCNob30BaHWUM A1MHA Kabena moxKeT bbITb yBennyeHa Ao 61 meTpa (B cyyae UCNoNb30BaHUA YCUAUTENS C COBCTBEHHbIM
WUCTOYHMKOM NUTAHUA).
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e [lpu ncnonbsoBaHumM Kabena n coegmHeHma D-SUB — DVI-A — aHanorosblit pexum (8bit);

e Mpu Ucnonb3oBaHUM Kabensa n coeauHeHma DVI-I — DVI-I — undpoBsoit pexum (8bit) — 3asucut ot
TOro, Kako BbIBpaH peKnm, aHanorosbl nnu umdpoBoi (Npu Boibope LNMPPOBOro pexnuma,
TpebyeTcsa nepesarpyska cMcTeMbl);

e Mpu UCNonb3oBaHUM Kabensa n coeauHeHma DVI-D — DVI-D — undposoit pexkum (8+10bit), a ecau
ncnonbsosatb Dual link DVI-D (10, 16bit (8x2) B 3aBUCMMOCTHM OT peanmsauum B KOHEYHOM
YCTPOMNCTBE OTOBpaXKeHUs);

® MpPU UCNONb30BaHUM COeANHeHUs Yepes nHTepdeic HDMI (3awmTa nHpopmaummn HDCP) —
(10+16bit), npu aTom curHanbl ¢ YepeccTpouyHoW passépTtkon (480i, 576i, 1080i) He byayT
noaaep»KmneaTbeca.

Uudposas nepenaua

e  MuHMManbHaa TakToBaA YacToTta: 21,76 Mru,.
e MakcMmanbHadA TaKTOBAA YacTOTa B OAMHAPHOM pexume: 165 Mlu,
e MaKcMmanbHan TaKTOBasA YacToTa B ABOMHOM pexkume: OrpaHMUInBaeTCA TONbKO Kabenem.
o [lepenaétca nuKcenel 3a TakT: 1 (ogMHapHbIN peXxum) nam 2 (48oIHOM).
e buToB B NuKcene: 24.
e [pumepsbl pexxknmos (single link):
0 HDTV (1920x1080) yacTtoTa 60 'y, ¢ 5% LCD blanking (131 MTw).
0 WUXGA (1920x1200) yactoTta 60 'y, (154 MTw).
0 UXGA (1600x1200) yactoTa 60 'y with GTF blanking (161 MTw).
O SXGA (1280x1024) yactota 85 'y with GTF blanking (159 MTw).
o [pumepsbl perknmos (dual link):
0 QXGA (2048x1536) yactoTta 75 'y with GTF blanking (2x170 Mrlwu).
O HDTV (1920x1080) yactoTa 85 'y with GTF blanking (2x126 Mrlu).
0 2560x1600px (Ha 30-atolimoBom HKK-agucnnee).
0 WUXGA (1920%x1200) yactoTta 120 Ny, (2x154 Mrlu).

«5% LCD blanking» o3Hau4aeT, 4To 5% NponycKHOM cnocoOBHOCTM MAET HAa MHTEPBA/bI FaLLleHMA nocne
KaXKO0M CTPOKM U Kaxkaoro Kagpa. GTF (aHrn. Generalized Timing Formula) — ctangapt VESA.

AHanorosas nepegava
MponyckHas cnocobHocTb RGB-curHana: 400 Mry, (-3 dB)
Tunosble Nnpobiembl, cBA3aHHbIe C Kabenamu:

OpfHol 13 caMblx PacnpoCTpaHEHHbIX Npobaem ABaseTCA NoABAEeHME Pa3bpPOCaHHbIX U MepPLLAIOLLINX
KPacHbIX (XOT BO3MOHbI U ApYyrue LiBeTa) TOYEeK Ha U306parkeHUN Ha BbICOKMX pa3pelleHmax. ITo MoXKeT
NPOUCXOANTb NO CeAYOWNM NPUUYNHAM:

®  HeAOCTaTOYHbI KOHTAKT B pa3bémax Kabens;

e HexBaTKa CKOpPOCTU nepegayum no kabento;

® /10Xas NOMeX03alMWEHHOCTb Kabens.

Cnocobbl ycTpaHeHus:
®  yAyYWKUTb GUKCALMIO Kabens B rHE3AX NYTEM 3aKPYTKM BUHTOB HA BUJIKaX;
® 3aMeHUTb Kabenb Ha DVI Dual link, Tem cambiMm yBennMunB CKOPOCTb Nepesayu;
e 3ameHWTb Ha Bosiee NoMexo3alMLLEHHDBIN Kabenb, 04HAKO HaA0 NOMHWUTL, YTO CKOPOCTU Kabens
Single Link Ha BbICOKMX pa3pelleHmAX MOXKET He XBaTUTb.

A TaK)Xe anbTepHaTUBHbIE cnocobbl YCTpaHEeHuA:
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® [OHM3UTb YacToTy OOHOBNEHMA B ApaiBepe BUAE0AAANTEPa;
® MepeKkUYmnTb pexkum paboTbl DVI (Hanpumep, Kak B gpaiBepax Buaeokapt ATl Catalyst).

High-Definition Multimedia Interface (HDMI) — mynbTumeauniiHbii MHTEpPdENC BbICOKOW YETKOCTH,
Nno3Bo/iAOLWMIA NepenaBaTb LMdPOBbIE BUAEOAAHHbIE BbICOKOrO pa3pelleHns N MHOTOKaHa bHble
unbpoBbIE ayAM0 CUTHAIbI C 3aLUMUTOMN OT KonuposaHua (HDCP). 8/10/12*/16* bpc (*HaunHasa c v.1.3)

Pazbém HDMI obecneumBaeT umdposoe DVI-coegnHeHNE HECKONBKUX YCTPOMCTB C MOMOLLbHO
COOTBETCTBYIOLNX Kabenen. OcHoBHOe pasnnuune mexay HDMI u DVI coctouT B TOM, 4TO pasbém HDMI
MeHbLLIe Mo pasmepy, MHTepdeinc ocHallLLEH TEXHONOTMeNl 3aLnTbl oT KonmposaHmua HDCP (High Bandwidth
Digital Copy Protection), a Tak:e noagepkMBaeT nepenadyy MHOrOKaHaAbHbIX LMdPOBbIX ayANOCUTHAOB.
fiBnsetcsa coBpemeHHol (Ha 2009 roa) 3ameHoOM aHaI0roBbIX CTaHAAPTOB NOAK/AOUYEHUSA, Takux Kak SCART
unu RCA.

OcHOBHbIMM pa3paboTyMKamu 1 NPOU3BOAUTENSMU PeLLEHN ¢ noaaepKKoi HDMI aBnaoTcs KomnaHum
Intel, AMD, nVidia, ATI, Panasonic, Analog Devices, Texas Instruments, Broadcom, Silicon Image,
STMicroelectronics, NXP Semiconductors, Analogix Semiconductor, Gennum, MStar Semiconductor, Parade
Technologies, RedMere Technology, TranSwitch 1 Zoran.

Xapaktepuctuku HDMI:

e HDMI nmeeT nponyckHyto cnocobHocTb B Nnpeaenax ot 4,9 ao 10,2 M6uT/c.

® [A/VHa Kabens — ana 6bITOBbLIX YCNOBUIA A0 5 METPOB, TaKKe BO3MOXKHO yBendeHne aanHbl o 20-
35 meTpoB 1 6osiee ¢ NpUMEHEHNEM KAK BHELWHUX YCUAUTENEN-NOBTOPUTENEN, TaK U
BMOHTMPOBAHHbIX Cpa3y B Kabesb. HekoTopble Npon3BoAUTENN YCTaHABNMBAKOT deppuUTOBble
KO/IbLLA B HAaYane M B KOHLLe Kabena ans 3awmTbl oT nomex. Ocoboe BHUMAHUE HYXKHO yAEeNnUTb
TOMY, YTO YCUIUTENU (PEennUTEpPbI, SKBaNali3epbl) CTOUT CTaBUTb HE HA BbIXOAE UCTOYHMKA CUTHANA, a
WMEHHO Ha BXOAeE Yy MaHeaun nan Tenesmsopa.

e rnoaaep)KuBaet ynpasastowme npotokonbl CEC n esponerickunia AV.link.

DisplayPort ( DP ) - 310 nHTepdeiic undpoBoro ancnaes, paspaboTaHHbIN KOHCOPLMYMOM
npounssoautenein MK 1 MUKPOCXeM 1 CTaHLAPTU3MPOBAHHBIM Accoumaumnen cTaHaapToB
BMAE031eKTPOHUKK (VESA). UHTepdeic B OCHOBHOM MCMOb3yeTCs A1 NOAKAOYEHUS BUAEOUCTOYHMKA K
YCTPOMCTBY OTODpaXKeHMA, TAKOMY Kak MOHUTOP KOMMbIOTEPA, U OH TaKXKe MOXKeT nepeaaBaTb

ayauno, USB n apyrmne Buabl AaHHbIX.

DisplayPort 6bi1 paspaboTaH ana 3ameHbl VGA, DVI n FPD-link. UHTepdeiic obpaTHO coBMECTUM C APYTUMMU
nHTepdencamm, Takmmm Kak HDMI n DVI, 6bharogapa MCnonb30BaHUIO aKTUBHbIX MK NACCUBHbIX
ajanTepos.

DisplayPort aBnaetca nepsbiM UHTEPdENCOM ANChNEA, B KOTOPOM UCNO/b3yeTCcA NaKeTHas nepesaya
OaHHbIX, popma LUNbPOBOI CBA3M, UCNOb3YEMas B TaKUX TeXHoNoruaAx, kak Ethernet, USB n PCI. OH
[O0MYCKaeT UCNO/Ib30BaHME BHYTPEHHUX U BHELLUHMX MOAKAIOYEHUIN AUCTNEen U, B OTANYME OT TPAAULMOHHbIX
CTAHAAPTOB, KOTOPblE NepPeAatoT TaKTOBbIM CUIHAA C Kax40ro Bbixoga, Npotokon DisplayPort ocHoBaH Ha
HebOoNbLIMX NAaKETHbIX AaHHbIX, U38ECMHbIX KOK MUKPOMNAKemMbl, KOTOpPble MOTYT BCTPAMBATb TAKTOBbIN
CUrHan B NOTOK AaHHbIX. 9TO NO3BOAAET NONYYNTb Hoslee BbICOKOE paspeLleHune, UCNosb3ya MeHbLUe
KOHTaKTOB. Mlcnonb3oBaHMe NakeToB AaHHbIX TaKKe genaet DisplayPort paclumpsaembim, 4YTO 0O3HaYaeT, YTo
CO BpemeHeM MoryT 6biTb A,06aBAEHbl 4ONONHUTENbHbIE GYHKUMM 63 CyLLECTBEHHbIX U3MEHEHW
¢dusnyeckoro nHTepderica. MNyTb BUAeOCUrHaNa MOXeET BapbmpoBaTbCsa 0T 6 4o 16 bpc.

O6uas nonoca NponyckaHMa (KoMYecTBo ABONYHbIX LMbp, NepesaBaeMblx B CEKYHAY) paBHa nosioce
NPOMYyCKaHWA Ha MONOCY HaMBbICLLIEro NOAAEPXMBAEMOro PeXKMMa nepenadn, YMHOMKEHHOM Ha KOIMYEeCTBO
nosoc. B To Bpems Kak 06Lias nosoca NponyckaHusa npeacTaBaseT Koandectso Gpusmyeckmx 6utos,
nepegasaeMblx Yepes MHTepdelic, He Bce OUTbI NpPeaCcTaBAAOT BUAeOoAaHHble. HeKoTopble U3 nepeaaHHbIX
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6UTOB MCNO/b3YIOTCA A4/1A Lenei KoAMPoBaHMSA, MO3TOMY CKOPOCTb, C KOTOPOM BUAEOAAHHbIE MOTYT
nepeaaeatbcs Yepes uHTepdelic DisplayPort, cocTaBaseT ToNbKO YacTb 06LLei NoI0Chl MPOMNyCKaHmA.

Cxema KogmposaHusa 8b/10b ( He nyTaiTe C pa3pagHOCTbIO KaHaNOoB LBETHOCTH, oT 6 A0 16 bpc)
ncnonbsyet 10 6UT NONOCHI NPONYCKAHUA A4 OTNPaBKM 8 BUT AaHHbIX, NO3TOMY A1 MPOMNYCKHOM
CNOCOBHOCTU AaHHBIX JOCTYNHO To/bKO 80% Monockl NponycKaHuA. JonosHuTe bHble 2 6UTa
MCMosb3yoTcs A1a 6aNaHCMPOBKM NOCTOAHHOIO TOKa (obecneunsas npumepHo pasHoe umcao 1 un 0). OHu
NoTPebAAIT NPOMNYCKHYIO CNOCOBHOCTb, HO HE MPEACTaBAAIT HUKAKMX AAHHbIX.

B DisplayPort 1.0-1.1a usobpakeHma RGB npocto oTnpasnsatoTca 6e3 Kakon-1M60 KOHKPETHOM
KOoNopUMeTpuYeckon nHdopmaumm.

Pexxumbl nepenaun DisplayPort chegytowme:

e RBR (NMOHW»eHHasa CKOPOCTb nepeaayn): nosoca nponyckaHua 1,62 F6ut/c Ha nonocy ( cKopocTb
nepegaun cumsonos 162 Mru); Kabenb RBR DisplayPort - 6,48 T6ut/c

e HBR (BblCcOKas cKopocTb nepegayum B 6MTax): nonoca nponyckanus 2,70 F6ut/c Ha nonocy
( ckopocTb nepegaun B AMHMKM ceasu 270 Mlu); CtaHaapTHbIM Kabenb DisplayPort - 10,80 Iéut/c

e HBR2 (BblCOKan CKOPOCTb Nnepeaayn 2): nosoca nponyckanua 5,40 F6ut/c Ha nonocy ( ckopocTb
nepeaaun cumsosios 540 Mrlu), npeactasneHHas 8 DP 1.2; CtaHaapTHbIN Kabenb DisplayPort -
21,60 réut / c (B anpene 2013 200a VESA onybauKkosana cmameto 0 mom, 4Ymo cepmugpuxayus
kabeneli DisplayPort He umeem yemKux ypoeHeli 05 nosocel nponyckaHua HBR u HBR2, u ymo
noboli cepmugpuyuposarHsili cmaHoapmHelli Kabeno DisplayPort, 8 mom yucne
cepmucgpuyuposarHsbil no DisplayPort 1.1, cmoxem obpabamsieams 21,6 [6um/c. )

e HBR3 (BbicOKanA cKOpOCTb Nepeaayun 3): nonoca nponyckaHma 8,10 Fé6ut / ¢ Ha nonocy ( ckopocTb
nepegaun cumeonos 810 Mrlu), npeacrasneHHan 8 DP 1.3; DP8K kabenb - 32,40 6ut/c

CKOpPOCTb HecXkaTbIX AaHHbIX AnA Buaeo RGB B 6MTax B CeKyHAY paccHMTbiBaeTCcA Kak 6UTbl Ha NUKcenb X
NUKcenei Ha Kagp X Kagpos B CeKYHAY. NMKcenn Ha Kaap BKAOYAKOT B ceba MHTepBasbl ralieHus,
onpeaeneHHble CVT-R2 (standard Coordinated Video Timings VESA).

DisplayPort umeet psg npenmyuiects nepen VGA, DVI v FPD-Link.

e  OTKpbITbI CTAaHAAPT, AOCTYNHbIN Ans BCex YneHos VESA
e MeHbLUee YNC/I0 JOPOXKEK CO BCTPOEHHBIMW aBTOCMYCKOM, CHUMKEHHbIN YPOBEHb 3/1EKTPOHHbBIX NOMEX
CO CKPemMbBAMpPOBaAHMEM AAHHbIX U PEKMM PACLLUMPEHHONO CNEeKTpa
e PeannsoBaH Ha OCHOBE MPOTOKO/Ia MMKPOMaKeToB
0 [lo3BonfAeT nerko paclmMpuTb CTaHAAPT C HECKOIbKMMM TUNAMU AAHHbIX
0 [wnbKoe pacnpeaeneHne AOCTYMHON NOAOCHI NPONYCKAHUA MeXay ayauo U BUAeo
0 HecKkonbKo BUAEOMNOTOKOB MO 0AHOMY pU3NYECKOMY coeanHeHUo (Bepcua 1.2)
0 [epepaya Ha HonblIMe PACCTOAHMA MO ANbTEPHATUBHBIM GU3NYECKUM Cpesam, TaKMM Kak
ONTOBONOKHO (Bepcus 1.1a)
e [lucnnen BbICOKOro paspeLleHnsa N HECKOIbKO ANCTJIEEB C OAHUM COegUHEHMEM Yepes3 KOHLLeHTPaTop
VAN TMPAAHAHYIO Lenb
0 Peskum HBR2 ¢ adpdekTmBHOM nosocon nponyckaHua 17,28 N6ut/c no3sonser ucnosib3osaTtb
oZiHOBpeMeHHO YeTbipe aucnaea 1080p60 (Bpema CEA-861), aa 2560 x 1600 x 30 61T npwn
120 Ty (Bpema CVT-R) namn 4K UHD npun 60 T,
0 Pexum HBR3 ¢ adpdeKTMBHOI Noiocoi nponyckaHuns enaeo 25,92 F6ut / c c ucnonb3oBaHnem
CUHXpOHM3auum CVT-R2 no3sonsaeT UCNOAb30BaTb BOCEMb OAHOBpeMeHHbIx ancnaees 1080p
(1920 x 1080) npu 60 T, cTepeockonmyeckuii 4K UHD (3840 x 2160) npun 120 Ty, mam 5120 x
2880 npu 60 I Kaxablii ucnonbayet 24-6uTHbI RGB, 1 ao 8K UHD (7680 x 4320) npu 60 T,
ncnonb3ya cybamnckpetmsaumto (4 :2:0)
e [lpepHa3HayeH oA BHYTPEHHEN KOMMYHUKaALLMKU MeX4y YMnamu
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0 [lpegHasHayeH A4nA 3aMeHbl BHYTPEHHUX ccbiiok FPD-Link Ha naHenn otobparkeHus
YHUOUUMPOBAHHBIM MHTEPDENCOM CCbINIOK
0 CoBMECTMM C HU3KOBONIbTHOM CUTHAM3ALUMEN, UCNOb3yeMOW NPU U3roTOBAEHUN
CyObMUKPOHHbIX KMOT
0 MoeT ynpaBnaTb NaHENAMM AUCTAEA HANPAMYLO, YCTPaHAA HeobxoAMMOCTb
MaclTabmpoBaHUA M ynpaBaeHUs LEeNAMN M NO3BOIAA CO34aBaTb bonee AelleBble U TOHKWNE
aucnnen
e Ob6yyeHne NMHWUKN CBA3M C PEryANPYEMON aMNANTYA0M U NpeaBapUTE/IbHbIM YNTOPOM aAanTUpyeTca K
pasHbIM AfMHam Kabena n KayecTBy curHana
0 CHMKeHHana noJsioca nponyckaHma aas kabena aanHoin 15 metpos (49 ¢yTos), He meHee 1920 x
1080p npwn 60 Ty npu 24 6UTax Ha NUKCENb
0 [onHasA nponyckHaa cnocobHocTb Ha 3 meTpa (9,8 dyTa)
e  BbICOKOCKOPOCTHOM BCOMOraTebHblIM KaHan gna Tpaduka DDC, EDID, MCCS, DPMS, HDCP,
naeHTMdUKaLmm agantepa n T. n.
0 MoxeT Ucnonb3oBaTbCA ANA Nepesayn AsyHanpasaeHHoro USB, AaHHbIX CEHCOPHOW
naHenu, CECun . a.
e CamobnoKMpyoLWMINCA pasbem

Dual-Mode DisplayPort (DP ++), Tak»Ke Ha3biBaemblit Dual-Mode DisplayPort, aBnsetca ctaHaapTom,
KOTOpbIN No3BoAAET UcTouHMKam DisplayPort ncnonb3oBatb NpocTblie NaccMBHbIE aganTepbl AaA
noakatodeHma kK gucnneam HDMI namn DVI. [1BOMHOM pexmum ABAAETCA A0NOIHUTENbHOM QYyHKUMEN,
No3TOMY He Bce MCTOYHMKM DisplayPort 06s3aTenbHO Nnoaaep»mMBatoT naccusHble agantepbl DVI/ HDMI,
XOTA HA NPAKTUKE NPAKTUYECKU BCe YCTPOMCTBA NoaaepKmsatoT. OguyuansHo n1o2omun DP ++ dosmmeH
ucnonb3zosamecs 045 0b6o3HavyeHus nopma DP, komopebili noddeprcusaem 08yXpercUMHbIU Ppexum, HO
601bWUHCMBO co8peMeEHHbIX ycmpolicma He Ucnosab3yom n02omur.

ConyTtcTBytowume ctaHgapTbl: Mini DisplayPort (aHoHcupoBaH Apple); Micro DisplayPort gna nopTaTMBHbIX
ycTpolicTs; Ctanaapt Direct Drive Monitor (DDM) no3BonseT Mcnosib3oBaTb MOHUTOPbI 6€3 KOHTPONEpa, B
KOTOpPbIX NaHeNb AWUChaen HanpaMyto ynpasaseTtca curHanom DisplayPort, XoTa 4oCTynHble pa3pelleHns u
rnybuHa LBeTa orpaHnYeHbl ABYXNONOCHOM onepauneit; Cxamue nomoka omobpaxceHus (DSC);

CraHpapT Embedded DisplayPort (eDP) - npu3BaH onpeaennTb CTaHAAPTU3NPOBAHHbIM MHTepdelic naHenmn
aucnnen gns BHYTPEHHUX NOAKAOYEHUI, HANPUMeEp, BULEOKAPTbl Ha NaHenn gucnnes HoyToyka;
BHympeHHuli DisplayPort (iDP); lMopmamueHsliii yugposoli meduauHmepgpelic (PDMI); Wireless
DisplayPort ( wDP ) o6ecneunBaeT nonocy nponyckaHusa DisplayPort 1.2 1 Habop byHKLUMIA ann
b6ecnpoBoaHbIX NpunoxeHnii; DisplaylD npegHasHayeHbll A4nA 3ameHbl cTaHaapTa E-EDID; SlimPort
(6peHg npoaykToB Analogix); DockPort , paHee M3BecTHbIN Kak Lightning Bolt; USB-C.

bonee nodpobHo ¢ sudamu cmaHAapmos 015 sudeo uHmepgelicos, ux omaudumenbHoIMu GyHKYUAMU
yumatime omodenbHo. Hawa 3ada4a 611G 03HAKOMUMb C OCHOBHbLIMU 8UGAMU UHMepgelicos U mem, Ha
4YMmo OHU 8 €800 04Yepedb B/UAOM, YMO MOXCEM 0KA3aMb CB0E 3HAYEHUe U HA NMPoyecc Kaaubposxku
sudeocucmemsl 8 Ues1I0M.

3.2. BuaeoctaHaapTbl TeneBeLwaHua.

Onsa nepegaym NnepBMUYHOrO KMHEMaATorpadn4eckoro n3obpaxkeHus, OTCHATOrO Ha NJIEHKY, B 3dup
TeneselwaHuns, bblam paspaboTaHbl CTaHAAPTbI TENEBU3NOHHOTO BellaHWsA. MI3HaYyaibHO OHM
paccmaTpuBanm MeTos KogMpoBaHMA (CTaHAaPTbl Pa3/IoKEHUA — YePECCTPOYHas M NOCTPOYHas pas3BEpTKa)
W nepegaym M3obparkeHma 1 3ByKa, a C NPUXOA0M LBETHOTO TeNeBUAEHUSA OHM HAYaIM paccmaTpuBaTb
napameTpbl, BAUAOLLME HAa OTOBpaXKeHue LiBeTa U ero KoamposaHue npu nepeaayve aaHHbIx (NTSC, PAL,
SECAM ). Yncno cammx ctaHaapTos Bo3pocso. C nosasieHnem LUndpoBbiX TEXHONOTUIA CTaHAapPTbl Ha4YMHAOT
YYUTbIBATb LENblt KOMMJIEKC NAapaMeTPOB, BAMAIOLWMX Ha METOA Nepeaayn nsobpaxeHma u 3ByKa.
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PaccmaTpuBatloTcA U MeToAbl KOMNPEecCcun nepesaBaembiX CUTHA0B C Y4ETOM pa3mepoB M3obpaxKeHus,
BHEAPAKTCA HOBblE CTaHAaPTbl LMPPOBOro TeNeBuaeHNA BbICOKOM YETKOCTM (nepexoa oT SDTV K HDTV).

CTaHAapT Pa3NoXKeHUA — XapaKTepUCTUKA CTaHAapTa Te/IEBU3MOHHOIO BELLL@HMA U BUAE03anucK,
onpeaenstowasn KoJMYecTBo CTPOK M306paXKeHns, 4acToTy CMEHbI KaZpoB (Nosiei), a TakKe pexxnm
pa3BEpTKM. OCHOBHbIE KapAMHaAbHO NPOTUBOMOJIOKHbIE CTaHAAPTbI Pa3N0XKEHNA 3TO:

e Eponeiickme ctaHgapTbl PAL/SECAM. Mepeaaya 625CTPoK B ABYX NoayKaapax (Moasx) c 4actoToin
cneposaHusa 50Hz (nonykaaposas yactota — 50 NonyKaapos B ceKyHAy), 6AM3KOM K yacToTe
3NEeKTPUYECKOro TOKa B MPOMbILUIEHHbIX 3/1EKTPOCETAX M NPW 3TOM BonbLuen, Yem
dM3NONOrMYECKNIN NOPOr 3aMETHOCTU MepLaHUA KuHeckona B 48Hz. Ana ctaHgapta SECAM-D
XapaKTepHo, 4YTo 13 625 nepegaBaembiX CTPOK aKTUBHbIX TONbKO 576, M03TOMY 1 pasmep Kaapa
720X576px (480i B amepuMKaHCKOM CTaHaapTe).

o  AmepuKaHcbknit NTSC, nepeaaya 525¢cTpOK NO/HbBIX KagpoB € YaCTOTOM CMeHbI NonyKkagpos 60Hz
(60 nonykaapos B cekyHAy). Kaaposas YacToTa - TepMUH KMHEeMaTorpapuyeckunii (Konmyectso
KagpoB B CeKyHAY), ANnA yaobcTea npuHaam 24 (B Hemom KuHemaTorpade 6bis10 16), oT Toro gns
nepecyéta B NTSC TpeboBasica pa3roH NPoCcMoTpPa W YTOObI YITU OT XapaKTepPHOTro APOXKaHUSA, NPK
ouMPpPOBKE UCMOIb30BANN TEXHONOTMN NHTEPNONALNM KALPOBOMN YaCTOTb.

YacTtoTa Kaapos Ha TenesuaeHum (25 nam 30 KagpoBs B CEKYHAY) OTANYAETCA OT YacTOTbl KaApos B
KMHematorpadpuu (24 Kagpa B cekyHAy), 3To co3aaéT onpeaenéHHble Heyao6cTBa NPy KOHBEPTUPOBAHUM
n3 popmata B popmat n ouMdpoBKe KUHONNEHOK. B EBpone Ha TeneBnaeHUn GuabMbl NPOKPYYMBAIOT YyTh
6bicTpee (Ha 4 %; COOTBETCTBEHHO U 3BYK CTaHOBUTCA Bonee BbICOKMM); B AMepuKe NocTynatoT MHave: Tam
O0AMH KMHOKaAp MOKa3blBaloT B TeueHMe 3 NoJIyKaapos, a APYron B TeuyeHne 2 NoayKaapos — B utore Ha 4
KMHOKagpa npuXoamTca 5 TeNneBM3nNOoHHbIX Kaapos.

O6a cTaHgapTa obecneymBatoT NPUMEPHO OANHAKOBYHO WMPUHY NOJI0CHI BUAEOCUTHANA 33 CYET BIU3KUX
YacToT CTPOYHOM pasBepTku: 15625 Hz (PAL) n 15750 Hz (NTSC). Kpome KonmnyecTsa CTPOK v Nonei,
CTaHAAPT PasfoKeHNA NpeayCMaTPUBAET TaKKe KOANYECTBO U GOPMY CUHXPOMMMYNbCOB M racALmMX
MMNY/IbCOB, KOTOPbIE NepeaaloTcs BMeCTe C BUAEOCUTHANIOM. B anoxy coBpeMeHHbIX LndpoBbIxX
TEXHO/I0TUI BellaTe/ibHble CTaHAaPTbl M GopMa BUAEOCUTHANA COXPAHAIOTCA MPEXHMMMU, YTOBbI
o0b6ecneynTb BO3MOXKHOCTb NpMema TeIeBU3NOHHOTO M306parkeHns TeieBU30pamm, MCNONb3YIOWUMU
3/IEKTPOHHO-/Ty4Y€eBbIE TPYOKM.

HoBble cTaHAapTbl Pa3noXKeHus, NPUHATbIE B TEIEBUAEHUM BbICOKOM YeTKocTu HDTV, npegycmartpusatoT
TONIbKO UM pPOBYIO Nepeaady nsobpaxkeHma n nsbasneHbl 0T HEOH6X0AMMOCTM Nepeaadn N3bbITOUHOM
nHpopmauum. [1sa ocHoBHbIX cTaHgapTa HDTV coaepkat 720 1 1080 cTpoK Npu nonykagposoi Yactote 50
Hz n 60 Hz. Kpome TOro, cyw,ecTByoT BapUaHTbl C YHEPECCTPOUYHOM «i» U NPOFPECCUBHON «P» (NOCTPOYHOINM)
pa3BepTKOiA.

[na 0603HayeHUsA uMGPOBOro CTaHAAPTA PA3/I0KEHUS UCMO/b3YIOT KOIMYECTBO CTPOK, BUZ, PA3BEPTKM («i»
WU «P») N, Yyepes Kocyto IMHUIO (peke), yacToTy Kagpos (23.98, 24, 25, 29.97, 30, 50, 59.94, 60) Hz. Kak
AononHuTenbHas HGopmauua no Tuny npumeHenus (LDTV, SDTV, EDTV, HDTV, UHDTV), nuweTtca
nponopLma COOTHOLWeEHUe cTopoH Kaapa W:H (4X3, 16X9) m nukcena W:H (ans maTpuy, pasHoro popmaTa
moxeT bbITb 0T 1:1, 1.33:1 o 1.5:1), a Takke popmat Kagpa B pxl.

e TeneBuaeHWe NOHUMNKEHHOM YeTKkocTu (LDTV):
0 240p (320x240 px)
0 288p (352x288 px)
e TenesBuaeHue cTaHAaPTHOM YeTKocTUM (SDTV):
o 480i (aHanorosbiit ctaHaapT NTSC nmeet 486 CTPOK C YEPECCTPOUHOM pa3BePTKOM (2 nonn
no 243 cTpokwu))
0 576i (PAL, 720x576 px, YepeccTpoyHasa pa3BépTKa (2 nosa no 288 cTpoK))
e TeneBuaeHue nosbileHHOW YéTKocTK (EDTV):
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0 480p (720x480 px)
0 576p (720x576 px)
0 720p (1280x720 px)
e TenesuaeHue BbliCOKOM YéTKOCTU (HDTV):
0 1080i (1920x1080 px, yepeccTpoyHas pa3BEpTKa (2 nons no 540 cTpok))
o 1080p (1920x1080 px)
e TenesuaeHue cBepxBbiCOKOM YETKOCTM (UHDTV)
0 4320p (7680x4320 px)

SDTV - (ot aHrn. Standard-definition television, B enoxy unppoBoro TenesuaeHns paclumdpoBbIiBaeTCa Kak
Standard Digital Television). — TenesudeHue cmaHOapmHol YémKocmu.

SDTV - Lndposoit BeLaTenbHbIM CTaHAAPT, OCHOBaHHbIM HA HaMbonee pacnpoCcTpaHeHHbIX CTaHAAPTaxX
pa3nioxeHns 625/50 (576i) n 525/60 (480i). MapameTpbl cucTEeMbI BbIBPaHbl A1 ONTUMA/IbHOTO NPOCMOTpPa
M306parKeHMA ¢ pacCcToAHMA HabAO4EHMA, PABHOIO WECTM BbICOTaM 3KpaHa. TeneBnaeHme cTaHa4apTHOM
YETKOCTM OTHOCUTCSA K UMdpoBoli nepeaade Buaeo c paspetueHmem 480 (NTSC) nnam 576 (PAL) cTpoK ¢
YepeccTPoUYHOM AN NPOrpeccuBHOM passépTkamu. SDTV ocHoBaHO Ha popmarte 4:3, 61M3KOM K
«Knaccnyeckomy» hopmaTty KMHO. Brarofapsa KOMNaKTHOCTM UCNOAb3yeTca ANs 3anucu sugeo DVD.

EDTV - (o1 aHrn. Enhanced-Definition Television). — TenesudeHue nosviweHHOU Yémrkocmu.

EDTV - cTaHAapT TeNeBU3NOHHOMO BELAHWA NOBbILIEHHOrO Ka4ecTBa, OCHOBAHHbIN HA COBPEMEHHbIX
CTaHAAPTaX PA3NOKeHUA U306paKeHMs, obecrneymBatoLLMX 6ONbLLYIO pa3peLLaoLLyo CNocobHOCTb No
CPaBHEHWUIO C TeNeBUAEHNEM CTAaHAAPTHOM YETKOCTU, HO HECKOJ/IbKO YCTYNatoLWuX No paspeLleHnto
CTaHAapTam TeNeBUAEHMUA BbICOKOMN YETKOCTU.

EDTV - Uudposoe TeneBugeHne noBbiLLeHHOMW YETKOCTU NOLPa3yMeBaeT nepesady CUrHanoB C
NOCTPOYHbIM PA3NIOKEHNEM, YNCIOM aKTUBHbIX CTPOK B Kagpe 720 u yncnom anemeHToB B cTpoKke 1280, To
€CTb COOTBETCTBYET CTaHAAPTY pasnoxeHuna 720p. NMapameTpbl CUCTEMbI BbIOPaHbI 418 ONTUMAIbHOTO
NPOCMOTpPa N30bparKeHNA C PacCTOAHNA HabAIOAEHNA, PABHOTO YETbIPEM BbICOTAM 3KpaHa.
Mpeanonaraetca BocnpousseaeHne n306parkeHns NoBblWeHHON YETKOCTU B popmaTe Kagpa 16:9.
Bo3morkHa nepegaya LMPPOBOro cUrHana c yHUPuLMpoBaHHbIM popmaTom oTobpakeHuns 15:9 ¢
paspewweHnem 1280x768 ¢ 4ONOAHUTENBbHBIM NOAEM AR OTOBpaXKeHUA TEKCTOBOW MHPOPMaLLMKN BHU3Y
3KpaHa (1280x48) nnun nonHoro otobparkeHna nsobpaxkeHuns c dopmatom Kagapa 4:3 1 paspelleHmem
1024x768. Ons 0603HaYeHNs UMPOBbIX CTaHAAPTOB Pa3/IoKeHNA UCNOoNb3yT 0603HauyeHua 576p (PAL) n
480p (NTSC) c npumeHeHMeM NporpeccMBHOM pa3BEPTKM. B ctaHaapTax EDTV, npuHaTtbix CEA, yacToTa
CMeHbI Kaapos paBHa 25 nau 30 repu, ansa 576p u 480p cooTBeTcTBEHHO. CneuunanbHo aas 3anucu ¢puibMmos
Ha DVD 6e3 npeobpasoBaHMs 4acToTbl KagpoB noagepxusaetca u dopmat 24p. CtaHgapT 480p ¢
dopmaTtom Kagpa 16:9 nmeet paspelweHne 852 x 480. Takoe paspelleHMe UCMOoJb3yeTca B NAa3MeHHbIX
Tenesmnsopax. PeanbHbln BUAEeOCHMrHan pactarmsaetca ns paamepos 720x480 3a cyeT NCMOJIb30BaHMA
HEeKBaZpaTHbIX NUKcenen. NMpu cooTHoWweHUM CTOPOH 4:3 yncno oTobparkaemblX 3/1EMEHTOB PaBHO
640x480.

HDTV - (ot aHrn. High-Definition Television). — TenegudeHue 8 8bICOKOM pa3pewieHuu.

HDTV - Habop cTaHaapToB LMdpPOBOro Te/1€BU3MOHHOIO BELWAHMA BbICOKOTO Ka4yecTBa, OCHOBAHHbIE Ha
COBPEMEHHbIX CTaHAAPTaX Pa3/ioXKeHNA N306parKeHUs, 3HAYNTENIbHO NPEBbLILWAIOLLMX NO paspeLlatoLei
CnocobHocTM TenesmaeHune ctaHgapta SDTV. B HDTV ucnonb3ytoTcsa HoBelwune LndpoBsble cTaHAapTbI
KOANPOBaHMA LBETA M 3BYKa, 415 Nepesadym KOTOPbIX MCMO/b3YIOTCA UCKAOYUTENBHO LiMdpPOoBbIe
TEXHO/I0TNM, OCHOBAHHbIE Ha CXKaTUKM NOTOKA BNAEO- U 3BYKOBbIX AaHHbIX. [Tepegaya curHana HDTV Ha
KOPOTKME pacCTOAHMA (OT NPUEMHMKA NOb30BaTENA K AUCM/IEH0) OCYLLECTBAAETCA B HECKATOM BUAE Yepes
umdposble HTepdelickl (Kabenm) HDMI n DVI-D. Ncnonb3soBaHune LndpoBbix MHTEpPdENCoB NO3BONSET
NOMIHOCTbIO M36aBUTLCA OT UUPPO-aHaANOrOBbIX NPe06Pa30BaAHNIN Ha BCEM NYTU NPOXOXKAEHUA CUTHaNa.
OAHako AonycKaeTca NoAKAOYEHME U N0 KOMMNOHEHTHbIM aHanorosbim uHTepdericam (RGBHV n YPbPr).
NcnonbayeTcs ana sanucu eugeo B popmatax HD DVD m Blu-Ray.
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UHDV - (ot aHrn. Ultra High Definition Television). — TeneBngeHue cBepxBblCOKoi YTKkocTn uam Ultra HDTV,
4320p, u Ultra High Definition Video (UHDV)) aBnaeTcs akcnepmMmMeHTanbHbIM BUAE0GOpPMaTOM, Ha AaHHbIN
MOMEHT noagepxusaembim Tenekomnanmnamm NHK (AnoHuma), BBC n RAL. HaxoauTtcs B paspaboTke.

Yac HecxkaToro Buaeo B popmate UHDTV byaet 3aHMmaTb okosio 200 Thait, ogHaKo, Mcnonb3ya anroputmel
CXKaTuA, MOMKHO YMeHbLIUTb pa3mep Ao 300 Gbait.

UHDV - OcHoBHble cneunduKkaumm TenesBnaeHns CBEPXBbICOKON YETKOCTU:

e PaspeweHune: 7680 x 4320 nuKkcenen (16:9) (okono 33 meranukcenen)
e [ny6buHa useta: 10 61T Ha KaHan (* - B bonee no3aHem ctaHgapTte 12 n 14 6uT)
e OnucaHue ugerta: Rec. 709 (* - B 6osee no3aHem ctaHgapTe Rec.2020, DCI-P3, ACES)
e YacroTa Kagpos: 60 Kagpos/c. (419 nporpeccMBHoi pa3BepTku)
e 3BYK: 22.2 KaHa/lbHbIN
0 9 — Ha ypoBHe Bbile yulel (BepxHUiA ypoBeEHbD)
0 10 — Ha ypoBHe yulel (cpeaHuii ypoBeHb)
0 3 — Ha ypoBHE HUKe ylliel (HUKHUI ypOBEHb)
0 2 — HY3dodekTbl
e YactoTHbIV guanasoH: 21 Ty,
¢ MMonoca nponyckauua: 600 Mru, 5006600 M6uT/c (* - cm. HOBble CTaHAaPTbI)

MNpeanonaraetca, yto UHDTV-u306parkeHne byaeT NpoeumpoBaTbCs Ha 3KpaH ¢ AnaroHanbto 4o 11,4 m
(450 arorimos). Mo gaHHbIM Engadget, cTaHgapT nogpasymeBaeT UCNOb30BaHMe 3ByKa B popmaTe 22.2.
OCHOBHbIM pa3paboTiMKOM HOBOFO BUAEO0 popmaTa ABNAETCA ANOHCKAs rocyAapcTBEHHAA TeNeKOMMNaHMA
NHK. Onpeaensawouwein uenbto paboTbl Hag CTaHAAPTOM ABAAETCA AOCTUMXKEHME NOJIHOTO CEHCOPHOIo
Norpy*KeHua B nponcxogauiee Ha skpaHe. TexHonorna UHDTV yrKe cerogHa no3sonaet goctnrHytb 100
rpagycos yria o63opa.

INeKTPOHHO-ONTUYECKas CTaHAapTHaA PyHKLMA nepegaum ceetnotbl (EOFT).

PaHee B TeneselaHMM UCMO/b30Banach NpocTas ramma-eyHKuma f(Y)=f(x)*(1/Gamma), onucaHue Kotopoi
MOMHO HaliTV B annapaTHO-HE3aBMUCUMMbIX LB. MOAEeNAX, 06bl4HO 3TO bbla (gamma=2.2 ; 1.8 n nofobHble),
a ANA yCTPOMCTB 0TOBparkeHMa cornacyemas c Heit ramma-pyHKums f(Y)=f(x)*(Gamma), rae 3HaueHune
APKOCTU Ha 3KpaHe aucnaes umeno (gamma=2.5 n 6113KMe K Hel UK UHbIe, CM. UCTOPUIO BONPOCa),
ceinyac 60/1bLLIMHCTBO MOHUTOPOB C Y3KMM AMHAMMY. AMana3oHOM OTKa/IMBpPOBaHbI Ha 3aBoAe Ha
gamma=2.2, a TeieBu30pbl Ha 2.5 nnum 2.2. CymmapHO CN0XKeHNe oTobparkaemoi APKOCTU Ha aucniee ¢
YYETOM ero ramma-pyHKLMM U NpeaBapuTeIbHOM raMMa-KoppPeKLMM NEPBUYHBIX AaHHbIX 4OXKHbI 6bln
[aBaTb raMMy PaBHYO eaMHULLE UK BIN3KOMY 3HAUYEHUIO, FAe eANHNLA B 3TON GopmMye, 3TO IKBUBANEHT
paBHOMEPHOCTM APKOCTM Y B Hawem BocnpuATUKn. C y4ETOM, MU3MEHUBLLENCA TEXHONOTUMN YCTPONCTB
oTObpaXKeHUs 1 NOABAEHMIO BOSMOXKHOCTN 0TOBpakaTb CLieHY B bonee LWMPOKOM AMHAMMUYECKOM
AManasoHe N3MeHUAUCb TpeboBaHUA U GopMy bl NpU Npeobpa3oBaHUKM SPKOCTU, KOTOPble BblM OnNMUCaHbI
nepsuyHo (ana HDTV) B Rec.709 (npocTasn 31eKTPOHHO-oNTUYecKasa GyHKLUMA 0TobpaXKeHUa APKOCTH
auncnnen — EODF), B Rec.2020 n3MeHMI0Cb TONIbKO KOJIMYECTBO 3HAKOB 3a 3anAToin Ans psaaa

K03 dULMEHTOB B CBSA3M C BO3POCLUEN B CTaHZapTe 6uTOBOM rnybuHon, Rec.1886 (cTaHaapTHasa GyHKLUMA
EOSF, 3aBucALLaNA OT MU3MEHSAIOLLENCA SPKOCTU M KOHTPACTA YCTPONCTBA OTODpaKeHUs U CBA3aHHAA C HOBOWM
peanu3aumeit ApKOCTM N KOHTPacTa B MOHUTOpPax Ha yposHe OSM / OSD), Rec.2100 (HDR EOSF
yumnTbiBatoLwaa 6osee WNMPOKUIN ANHAMUYECKUI AMaNa30oH M CONOCTaBUMas C BOCNPUATUEM CBETNOTbI
Yyenosekom). s yCTPOMCTB OTOBparKeHUs UCNOJIb3YEMbIX B MeAULMHE Ucnosib3yeTcs cTaHaapT DICOM u
onucaHHasa B HEm CSFT / GSFT — TpaHchepHan GyHKLMA 0TOBparKeHMs CBETNOTbI AN LLBETHbIX U YEPHO-
6enbix gucnnees. bonee npoctaa ramma-oyHKUMA APKOCTM (gamma=2.6) ocTanacb TO/IbKO B LLBETOBOM
npoctpaHctee DCI-P3, rae B TOM Yyncie MHOr4a UCNOJb3YyOT ramma-dyHKumuto SRGB nnm Rec.1886, uto
3aBMCUT OT YCTPOICTBa OTOBPAXKEHUA N ero HacTpoek Ha yposHe OSM / OSD.

3.2. CtaHgapTbl oTo6paXKeHusa uBeTa.

Ona TeneBngeHuns 6oiamn paspaboTaHbl CTaHLAPTLI U PEKOMEHAAUMM, @ TaKKe CTaHAAPTHbIE LBETOBble
NPOCTpaHcTBa ANs PaboTbl Hag, LBETamM B npouecce LMdpoBOro KMHONPOU3BOACTBA.
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PekomeHpgauum BT.601 u BT.709

CraHpapT BT.601 6b1n1 co3aaH B 1987 roay Ha 525 cTpok (NTSC) u 625 annHnit PAL/SECAM.
ITU-R BT.601-7 (Rec. 601) — MexayHapoaHbli ctaHaapT ana SDTV

CraHpgapT BT.709 B 1990 roay, 6bi1 BBeAeH CTaHAAPT Te/eBellaHMA BbiCOKOM YeTkoctu (HDTV) co
cneuymdukaunamm gna 1125, n 1250 ctpok. B 2000 roay, BT.709-4 pobasuam ctpoky B 1080 nnHuiA, ans
COOTBETCTBUA CTaHAAPTY UMPOBOro TeNeBmaeHus.

ITU-R BT.709-5 (Rec. 709) — MexayHapoaHblii ctaHaapT gns HDTV

J[lBa OCHOBHbIX pasnnumna mexay craHgaptamm Rec. 601 u Rec. 709:

[A] — ko3 PuuMeHTbI ApKocTHOM cocTaBnsatowein (Luma Coefficients)
Rec. 601Y’=0.299R’ + 0.587 G’ +0.114 B’
Rec. 709 Y’ =0.2126 R’ + 0.7152 G’ + 0.0722 B’

[B] — ramma-dyHKuUMM EOFT cornacHo HDTV (Rec. 709)
// In :=if L<0.018 then V=4.5*L else V=1.099*L"(0.45)-0.099
// Out :=if V<0.081 then L=V/4.5 else L=((V+0.099)/1.099)"(1/0.45)
ramma Koppekums cornacHo SDTV (Rec. 601)
// In :=y=x"(1/2,1992)
// Out := y=xA2,1992

[C] — ocHOBHbIE, 6a3oBble LBeTa (Primaries) — cm. mekcmossle galinel npogunel.

ITU-R BT.601 ITU-R — cTtaHaapT 415 KoMnoHeHT umdposoro suaeo (YCbCr). OH 6bin paspaboTaH ans
npegocrasneHuns obuero uMGpPoOBOro CTaHAAPTA, KOTOPbLIN HYXKEH A8 B3aUMOLENCTBUA TPex aHa0roBbIxX
Buaeocuctem TenesewaHna (NTSC, PAL u SECAM). MC3-R BT.601 no3sonseT npeobpa3osbiBaTbh
aHaNoroBble CUrHasbl B UMGPOBLIE, @ 3aTEM JIEFrKO KOHBEPTMPOBATL 06paTHO B 11060 U3 Tpex cuctem
TenesewaHus. Yactota anckpegmtaumm apkoctu (Luma) 13.5 MHz u ugetHoctn (Chroma) 6.75 MHz
(4:2:2). - Takolt BbI6oOp AaéT 720 06pa3L0B aKTMBHbIX AaHHbIX B KaxKaoW cTpoke ana NTSC u PAL/SECAM.
O603HayeHue 4:2:2 03Ha4YaeT OTHOLLIEHMNE YMC/la KOMMOHEHTOB APKOCTHOMO KaHa/a K YMUC/ly KOMMOHEHTOB
KaHaNoB LBETHOCTU; KaXKAbIM YETbIPeEM APKOCTHbIM KOMMOHEHTAM COOTBETCTBYHOT ABa KOMMNOHEHTA
LBeTOBbIX KaHanos.. Lindposoi popmat sBnaeosanmcu DI cootseTtcTByeT ITU 601.

CCIR 601 (Rec. 601) — merKayHapoaHbIi cTaHaapT (nepemmeHoBaHHbINM B ITU 601) ons KOMNOHEHTOB
umdpoBOro TeNieBUAEHUS, BbiBeAEHHbIN U3 cTaHgapToB SMPTE RP1 25 n EBU 3246E. ITU 601 onpegenset
CUCTeMbI OUCKPETU3ALMN, MATPUYHbIE 3HAYEHUA N XapaKTepncTmkun punovtpos gas Y, Cr, Cb n RGB
KOMMOHEHTOB LMdppoBoro tenesnaeHns. OH ycTaHaBAMBAET CXemMy ANCKpeTM3aumm 4:2:2 Ha vactoTe 13.5
MTlu ana KaHana curHana spkocTn n 6.75 Mry, Ana KaHanoB UBETHOCTU C 8-6UTHOMN OLUMPPOBKOMN KarKaoro
KaHana. BbibpaHbl MUMEHHO TaKMe YacToTbl AMCKPETU3ALLMK, TaK KaK OHM paboTaloT Kak A1 KOMNOHEHTOB
Bnageocuctem 525-ctpok, 60 Ny, Tak n 625-cTpok, 50 Iy,

PekomeHpgauuu BT.1886 n BT.2020

CraHaapt BT.1886 6b11 co3aaH B A0MNO/IHEHME K PEKOMEHAaLMsAM onMcaHHbImM B cTaHaapTe ITU-R BT.709
(Rec. 709) — MexayHapoaHbln cTaHaapT ana HDTV. B HEm onucaHa HoBasA ramma-¢yHkuma EOFT, npu
3TOM AN1A YCTPOMNCTB BBoAa MHopmauunm dyHKuma OEFT octanack naeHTUYHOM, Kak B BT.709 (Rec. 709).
Famma Koppekuma cornacHo Rec.1886 (R-ITU-BT.1886 GSDF):

// In :=(255*(Count/255)*(1/Gamma))*257, // PaccmaTpnBaeTca ToNbKO MOHMTOpPHaA obpaTHaa Kpueas
ana EOFT, ans cnyyas *.

// Out :=(a*(MAKC((N_Count/255)+b;0))"(2.4))*255, rae a=(L_wp”"(1/2.4)-L_bp~(1/2.4)"2.4,

b=L bp~(1/2.4)/(L_wp”(1/2.4)-L_b"(1/2.4))

// * - Cm.nonHyto cneundukaumio https://www.itu.int/rec/R-REC-BT.1886-0-201103-I/en
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CraHgapT BT.2020. — Ero nosiBneHue 6b110 CBA3aHO € pa3paboTKoi HOBbIX NHOMUHOGOPOB, CNOCOBHbIX
oTobpaxkaTb UBET C 60se€e LWWMPOKON raMMON, U C MOABNEHUEM NNOCKONAHE/bHbIX ANCNIEEB CNOCOBHbIX
oTobpakaTb UBeT ¢ 6bonbLlielt butoBol rnybuHomn. ITU-R BT.2020 (UHDTV) npegycmaTtpuBaeT fOCTaBKY
KOHTEHTa noab3oBaTensam c paspeweHnem 4K(3840 x 2160), Tak 1 c paspeweHnem 8K(7680 x 4320), npu
NPOCMOTpPE Ha 3KpaHax TeseBM30poB OT 1,5M Mo guaroHanu, Npyv STOM AUCHIEN Y3KOMAHEIbHbIX
MOHUTOPOB MOTYT MUMETb M HAMHOIO MEHbLLYIO AINaroHa b, YTO CBA3aHO C GM3MYECKMM pa3sMepoM NUKcena
KOHKpeTHoM maTpuubl. YactoTa Kagpos, 'y (120; 120/1,001; 100; 60; 60/1,001; 50; 30; 30/1,001; 25; 24;
24/1,001) npu nporpeccuBHou pa3BépTKe.

OnucaHne ramma-oyHKUMM EOFT npu 3Tom B HEM COXPaHMNOCh OT NPEXKHMX ABYX cTaHAapToB BT.709 (Rec.

709) 1 BT.1886 (Rec. 1886). Ho npu 10T1 1 12 6BUTHOM KOAMPOBAHUKN €CTb U HOBaA GyHKLMA

f(E’)= if 0<=E< B then 4.5*E, else a*E”0/45, if B<=E<=1 CucTema ypaBHeHU obecneynsaeT Heobxoanmoe

ycnosue ana becnepeboiiHOro coegMHeHUs A,BYX OTPE3KOB KPUBOM APKOCTM U NPUBOAUT K 3HAYEHUAM

o =1,09929682680944... n f =0,018053968510807.... [0 NpaKTU4ECKMM COOBpPAKEHUAM MOTYT

MCMONb30BaTbCA C/ieAyolmne 3HaYeHUsA:

a=1,099 u B =0,018 ans 10-6UTOBLIX CUCTEM

a=1,0993 n B =0,0181 ana 12-6UTOBbLIX CUCTEM

CooTBeTcTBEHHO ramma-dyHKuUnn EOFT cornacHo UHDTV (Rec. 2020)

// In :=if y<0.0181 then L=4.5*y else L=1.0993*y~(1/2.22222)-0.0991

// Out := if y<0.0813 then L=y/4.5 else L=((y+0.0991)/1.0993)*(1/0.45)

KoaddpunumeHTsbl apkocTHol Y’ = KR:R' + (1-KR-KB)-G’ + KB-B’ coctasnstowein (Luma Coefficients) ans... :
Rec. 2020Y’cn Y’ =0.2627 R’ + 0.6780 G’ + 0.0593 B’

3.3. YnpaBneHue 4BEeTOM U CTAaHAAPTU3UPOBAHHbDbIE LBETOBbIE NPOCTPAHCTBA.

LiseToBaa mogenb — TepMuH, 0603HaYaloLNM abCTPaKTHYIO MOAENb ONMCaHMA NpeacTaBAeHMA UBETOB B
BMe KopTexen uncen (nocneaoBatenbHOCTb KOHEYHOrO YMCAA SNEMEHTOB), MUHUMA/IbHO U3 TPEX NN
YeTbIpPEX 3HaYEHNI, Ha3blBaeMblX LIBETOBbIMU KOMMOHEHTaMM UK LIBETOBbIMU KoopAuHaTaMmn. BmecTe ¢
METOA0M MHTEPMPETaLLMM 3TUX AaHHbIX (Hanpumep, onpeaeneHme ycioBMiA BOCNPousseaeHns u/mam
NPOCMOTpa — TO eCTb 3aAaHne cnocoba peanmsalmm), MHOMKECTBO L|BETOB LIBETOBO MOAEe/ N onpeaenser
LiBETOBOE MPOCTPAHCTBO.

LiBeToBble MOAENN pPa3nMyaloTca No Ux npegHasHavyeHuo. 4aa umdpoBoro TenesmaeHmMa Cnosb3yerca
aaauTMBHas LBeToBas mogenb RGB — ana npocmoTpa n3obparkeHma Ha MOHUTOpPE, NN1a3MEeHHOM
TeNeBn3ope, BUAEONPoeKTope U T.4.. LiBeToBan cTaHAapTU3npoBaHHan moaenb sSRGB (IEC 61966-2.1),
pasHoBMAHOCTb Moaenn RGB, wnpoKko ncnonbayercs B KOMMNbIOTEPHOM MHAYCTPUM (Ha HEN OCHOBAHbI
LLIMPOKO pacnpocTpaHéHHble dopmaTbl nsobpaxkenuii JPEG u knacc popmartos suaeo MPEG), no
YMOJIYaHMIO 3TO MPOCTPAHCTBO ABAAETCA CTaHAaPTHLIM 119 BOCNPOU3BeAeHMA LBeTa bpaysepamm, HO pag,
COBPEMEHHbIX Bpay3epoB MMEILUX KaYecTBEHHbIN BCTpoeHHbIM CMM (Moaynb YnpaBsneHusn
LiBeToBOCNpOM3BEAEHMEM), CNOCOOHDLI NPABMU/ILHO OTOBPArKaTb LBETA PA3/INYHbIX rpaduyecknx ¢bannos c
BCTPOEHHbIMU NPOPUNAMM.

CywecTBytoT MaTeEMaTUYECKME MOAENN, NONE3HbIE ANA KAaKUX-TMBO cnocob0B LLBETOKOPPEKLMM, HO HE
cBA3aHHble ¢ 0bopyaosaHuem, Hanpumep HSV, HS(L/B/P) — B 3TuX UBeTOBbIX moaenax nHbopmauma o
LBeTe, HaCbILWEHHOCTN U CBET/IOTE COAEPKMUTCA B OTAELNbHbIX KaHaNax U OHW HanpAMYIO NepecynTaHbl U3
ugetoBol moaenn RGB 1 obpaTHo Nnpeobpasyembl o popmynam nocae pefakTUPOBaHUA LLBETA, HO NP
3TOM He ABNAIOTCA KONIOPUMETPUYECKM TOUYHBbIMUK, paboTa ¢ HUMK NpeLHa3HaYeHa ANA BU3YyasIbHOMO
KOHTPO/IA NPOUCXOAALLErO C LBETOM U cBeTOM. Man Bonee aK30TMYECKME LBETOBbIE MOLE/NU, MPU 3TOM
yA006Hble N0 CBOEMY NPeACTaBAEHMIO UBETa 411 ONpeAenEHHbIX MHCTPYMEHTA/IbHbIX CPEACTB
penakTMpoBaHMA LBETa, Kak Lxy, MXY, SXY,Yxy, Yab n nogo6Hble, rae xy n ab 3To BapuaHTbl KOOpAMHATHOM
NPOEKLMN TOYEK LLBETOBOrO NPOCTPaHCcTBA RGB Ha N0CKOCTb, NP KOTOPOM YA06HO pesakTMpoBaTh
CErMEHT TaKOro MaccMBa OTHOCUTENIbHO TOFO MM MHOTO CeYEHMA TaKON KOOPAMHATHOM NNOCKOCTU U
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OTAEe/IbHO PeAaKTUPOBaTh NPeacTaBAeHUA CBETNO0TbI/APKOCTM MO NepneHANKYAAPHOM OCK K 3TOM
MAOCKOCTH, 3TN LIBETOBbIE MOLENN POANANCD B MAaTEMATUYECKOM CTAaTUCTMKE U yA06HbI A8 onpeaenéHHbIX
WMHCTPYMEHTOB M CNOCO60B pelakTUPOBaHMUA, HO He ABAAOTCA KONOPUMETPUYECKM TOYHBIMW NO BU3YasIbHO
COMOCTaBMMOMY PaCcCTOSHUIO/oLWyLLLeHNto rpagaumii useTa (DE) mexay uBeTamu B Hallem BOCNPUATUK, A
3HAYMUT M B KOJIOPUMETPUYECKU Boslee TOUHbIX M3HAYa/IbHO LB. Mogenax LMS naun XYZ, nonyyeHHbIX npu
N3y4YeHUA Hallero 3puTeIbHOro BOCMPUATUA U3HAYANIbHO, U MPOU3BOAHbIX OT HUX L,BETOPA3HOCTHbIX
uBeToBbIx mogenei (LUV, LAB, LCH(ab), LCH(uv), xyz, xyY).

LiseToBble mogenun XYZ (a B gpyrux cuctemax KoopauHar xyY, Lab, LUV) onucbiBatoT BocnpusaTue LBeTa
yenosekom. Mactep-mozaenb XYZ ocHOBaHa Ha 3aMepax XapaKTePUCTMK Ye0BEYECKOrO r1asa (Tak
Ha3sblBaemoro "CraHgapTHoro Konopumetpuueckoro Habawoaatens"). XYZ — ncrtopuyecku nepsas
BblBeAeHHas LBETOBasi MOAe b, B KOTOPOW /1000 LBET, OLLYLLAEMbI YE/NIOBEKOM, NPEACTaB/IEH TOJIbKO
NONOXKUTENbHbIMU 3HAYEHUAMU KOOpAUHAT. N3 moaenn XYZ nyTem COOTBETCTBYHOLLMX MAaTEMATUUYECKUX
npeobpa3oBaHMi BbIBOAATCA BCe Apyrve mogenu. LiseTosblie mogenu Lab v Luv nosasuance B NonbiTke
nepepacnpenennTo PaccToaHMe MeXay LiBeTaMu B LiB. moaenn XYZ TaK, 4Tobbl paspeLllmnTb BONPOC
pPaBHOMEPHOCTU LWKaIMPOBAHUA OTHOCUTENBHO PAaBHOMEPHOCTU 3PUTENBHOIO BOCMPUATUA, 3TN MOoaenn
y)Ke LBETOPasHOCTHbIE, a UB. mogenb LCH yXKe nponsBogHas OT KaxKAoM U3 HUX, OT TOFo B CKOBKax
nocnegHel o6bIMHO NUWYT NpUBA3KY. KoopanHaTel UB. mogenu Lab npusAsaHbl K LB. TemnepaType, OT TOro
npu npeobpasoBaHnn ns XYZ, roe no ymos4aHUIO OHa Bcerga nepecumTaHa K D50, ans Lab oHa
npeasapuTenbHO MoXKeT bbiTb nepecymTaHa K D55, D65 nnun 1 BoBce K abCcoNtOTHOMY 3HAYEHUIO
KOHKPETHOrO L|BETOBOro NPOCTPAHCTBa MK CLeHbl, Koraa 31o CIE Lab ncnonbsyemasn 8 CMS/CMM, u eé
npuesAsKa MAET K onopHomy 6enomy D50, To nocne L ctaBat * - L*ab, a CIE He nuwyT (onyckatoT).

LMS — useToBas moAe/ib OCHOBaHHasA Ha peaKkLuMn TPEX TUMOB KOHYCOB Ha CceTyaTKe Hallero rnasa u oHa
MaKCMMaibHO BEPHO ONUCbIBAET NpeAcTaB/ieHne LBeTa OTHOCUTENbHO Hallero Bocnpuatus, Hanpumep (CIE
CAM 02), B HEl yuMTbIBAIOTCA afanTaLMOHHbIE MEXaHU3Mbl HALWWEro 3peHNs K U3MEHAIOLLMMCA YCI0BUAM
CBETNIO0TbI, KOHTPACTHOCTM W onopHoro 6enoro useta. OHa yYUTbIBAET CPEAHIO OCBELLEHHOCTb CLLEHbI U
cBeTN0TY nepedpupmnyeckoro poHa rno OTHOLLEHUIO K OCHOBHbIM 3/leMeHTaM CLieHbl, OT Toro obnagaet
PAAOM NPOU3BOAHbIX LIBETOPA3HOCTHbIX BEINYUH U UX CYMMAPHO Peryanpyembix nap, Kak no ApKOCTU Tak 1
no LBETHOCTMH.

EcTb TaKKe LBETOPA3HOCTHbIE LBETOBbIE MOAE/IN NPMUBA3AHHbIE K KOHKPETHbIM LIBETOBbIM NMPOCTPAHCTBAM
RGB n ctaHgapTam B KUHOMHAYCTPUM U TECHO CBA3AHHbIE C Pa3BUTMEM CaMOM TEXHONOIMMN
L,BETOBOMNPOU3BEAEHNA U TPAHCAALMM aHANOroBoro, a nocse uudposoro curHana, sto YUV, YCbCr, YPaPb,
YIQ — ceMelicTBO LBETOBbIX MPOCTPAHCTB, KOTOPbIE NCMOJb3YHOTCA ANA Nepesaym LBETHbIX M300parKeHnin B
KOMMOHEHTHOM BUZAEO U undpoBoi poTorpadmm Npm sTOM LLKANNPOBAHUE U CXKATUE CUTHANA MO OCK
CBET/IOThl M ANA ABYX LLBETOPA3HOCTHbIX KaHa/I0B MUCMO/1b3yeTCA HEOANHAKOBO. 3TM MOAENN OCHOBaHbI Ha
NPUHLUMME, COrAacCHO KOTOPOMY OCHOBHYIO MHPOPMALMIO HECET APKOCTb M306parkeHna — coctasnsaowas Y
(BaxkHO — Y B 3TUX MOAENAX BbIUMCNAETCA COBEPLLUEHHO NO-APYromy 1 cornacyerca KoadpduumeHTamm ¢
KOHKPETHbIMM LB. Mogensmu RGB, uem Y B mogenu XYZ), a ABe Apyrue coctaBafAoLLmMe, oTBevatowme 3a
LBET, MeHee BaXHbl. [103TOMy pa3psAaHOCTb 0CEM MOXKET OTINYATbCA, YTO AOMNO/HUTENBHO CBA3AHO C
TEXHOJIOTUEN CHKATUA CUTHAJIa NPU Nepeaadye B CeTU U NP pasHOM o butosoi rnybuHe nepegasaemom
CUrHane usHayanbHo (8-12bit Ha KaHan UBeTHOCTH, B 6osee NO3AHMX CTaHAAPTaX KNHOUHAYCTPUMU
ucnonbayetcs 14 n 16 paspagHblii UBET), OT Yero 3aBUCUT U CTENEHb OKPYI/IEHMA YNCEN U METOA, UX
WMHTEpNOAAUNM NPU WKannposaHuu. Hanpumep, YPaPb aTto BapuaHT YCbCr ans aHanoroeol nepeaaumu
curHana. B TenesuaeHun ana ctaHgapta PAL npumenseTca ugetosaa mogens YUV, ana SECAM — mogens
YDbDr, a gnsa NTSC — moaens YIQ.

OTAEeNbHO HYXHO OTMETUTb MHCTPYMEHTaNbHble LBeToBble moaenu LAB, LAB(n/m), LAB(Itten/Mansell), HSP
itten, CMY, CMYK, RGBW He npuBs3aHHble K KOHKPETHbIM LBETOBbIM MPOCTPAHCTBAM, HO
OPMEHTUPOBAHHbIE HA UX NIOTUKY NOCTPOEHMUA, U NONyYeHHble 6osiee NPOCTbIMM MaTPUYHBIMMK
BbIYMCAEHUAMMU U GOPMYyNamMK U3 NepPBUYHOIM LiBETOBOM Mmoaenn RGB nHorga ¢ cxkaTnem ocei/yactu ux
LUKa/bl, UM PA3BOPOTOM TEX MU MHBIX OCEM ANA LB. KOOPAUHAT Mexay cobolt Ana MHOro
nepepacnpesieneHus LBeToB B LIBETOBOM Kpyre, Hanpumep Kak B LB. moaenu NTTeHa, OHU UCNONb3YIOTCA
AN UHCTPYMEHTa IbHbIX CPeACTB PeAaKTUPOBAHMSA, YTO 3aA4€UCTBYIOT 3T KaHasbl LBETHOCTM aHaNIOTMYHO K
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TAaKUM UCTUHHbIM Mmodenam noay4yaembiMm npu npasnibHOM matemMaTn4eCKoOM BblHNC/IEHUN U
MCNONb3YHOTCA B ONP. MHCTPYMEHTAX PeaAaKTUPOBaHUA UBETA KOHTPO/IMPYEMOTro BU3yasibHO, cOonoa4YnHAA
CaMoO penakTnpoBaHMe LBeTa NO aHan0ormm c Bbl6paHHOI7I LB. MOA4ENbIO.

LiBeToBOE NPOCTPAHCTBO NpeacTaBaseT cobon moaens NpeacTaBAeHUs LiBeTa, OCHOBaHHYO Ha
NCNONb30BaHNM 6A30BbIX LBETOBbIX KOOPAMHAT. LiBETOBOE NPOCTPAHCTBO CTPOUTCA TakMm 06pa3om, YTobbl
noboi uBeT umen NnpeacTaBaeHne, Kak TOUYKa, MMeloLwan onpeaenéHHble KOOPANHATLI, NPUYEM TaK, YTOODI
oAHOMY Habopy KOOpAMHAT COOTBETCTBOBA/ OAMH LBET. LiBeTOBble NPOCTPAHCTBa ONMCIBAOTCA Habopom
L,BETOBbIX KOOPAUHAT U NPaBUIAMU NOCTPOEHUA LIBETOB N MX COBMECTHOTO CNOXeHUA. A KOMYecTBo
KOOpAMHAT 3343€ET ero pasmepHOCTb. B cooTBETCTBMM € YeM LBETOBbIE MPOCTPAHCTBA MOTYT MMETb PasHbI
LLBETOBOI 0XBAT OT BUAMMbIX HAMMU LLBETOB, AaXe eC/IM NePBUYHO 3TO LLBETOBOE NPOCTPAHCTBO abCTPaKTHO
— annapaTHO He3aBMCMMO, KaK Hanpumep AdobeRGB, AppleRGB, sRGB, HoO NpuK aTomM TaKoe LBeTOBOE
NPOCTPAHCTBO ABNSETCA CTAHAAPTU3MPOBAHHLIMM A1A HEKOEro paboyero npouecca — UCNob3yemMbl Npu
pefakTMPOBaHUM N XpaHEHUU MHPOPMALLMK O LBeTe, 0OOMeHE JaHHbIX B paMKaxX CUCTEMbI, a C Y4ETOM
KOHKPETUKN KOOPAMHAT U3 HUX LiBET MOXHO TOYHO NepecynTaTb B annapaTHO-3aBUCUMbIE LiBETOBblE
npocTtpaHcTBa RGB nau B uBetosble npocTtpaHctBa CMYK onucbiBatoLme Kpome ycTpoiicTs 1 cnocoba
neyaTun, TakKe NPUBA3KY K KOHKPETHbIM KpacKam M 3aneyaTbiBaeMoMy MaTepuany, ToXe OTHOCUTCA U K
aHanormyHbiM RGB UB. NpOCTpaHCTBAM, HaNpPAMYO 3aBUCALLMX OT aBCONIIOTHBIX KOOPAMHAT KPAaCOYHOro
NUrMeHTa U NapameTpoB KPAaCKOBOCMPUATMA U LBETa NOANOXKM, T.€. OT CNEeKTPaNbHOro CyMMapHO COCTaBa
LBEeTa BOCMPUHMMAEMOro Habiloaatenem nam annapatHbiM CpeacTBom (KMHO/boTo-Kamepon, ckaHepom),
a TaKKe OT CNEeKTPasibHbIX MapaMeTpPoB LBeTa IIOMUHOPOPOB (B UCTOYHUKAX CBETa A/ KOPENIMPOBaHUA
UB. TEMMNepaTypbl) B TENEBUAEHUM U MUTMEHTOB UCNO/Ib3YEMbIX 41 OKPaLLMBaHUA cybnukcenem
NJ0CKOMNaHeAbHbIX MOHUTOPOB U LBETOPUNLTPOB NPOEKTOPOB. [114 LBETOBOro NPOCTPAHCTBA BCeraa
CYLLECTBYET NPMBA3Ka Yemy MmeHHO B abcontoTHol us. moaenn CIE XYZ / L*ab , 6yayT cooTBETCTBOBAThL
KOOpAMHaTbl OCHOBHbIX LBeToB RGB, CMYK, Spot* Colors. OT Toro npeobpasoBaHue mexKay pa3HbiMu
LLBETOBbIMMW MPOCTPAHCTBAMU BCErAa YYMTbIBAET KOJIOPUMETPUYECKN BEPHOE COXPaHEHMe LBeTa
BM3YyasIbHO, HO BblpaXEHHOE B APYrom LLBETOBOM NPOCTPAHCTBE B MHbIX KOHEYHbIX KOOPANHATaX TaKoM
L,BETOBOM MOAENN, C Y4ETOM YTO B HOBOM LLB. MPOCTPAHCTBE MHOE OMNUCAHWE KOOPAMHAT 6a30BbIX LBETOB.
M3 yero cnepyet M obpaTHOE — MAEHTUYHbBIE 3HAYEHMA LWKANbI ABYX PA3HbIX LLBETOBbLIX NPOCTPAHCTB B
pamKkax mozenn RGB ToXKAecTBEHHO He PaBHbI MO 3HAYEHUAM LBETA B KOIOPUMETPUYECKUX aBCONOTHbIX
KoopamHatax XYZ/LMS, ecnm camu RGB uB. moaenu pasHblie 1 Ans Hac byayT BOCNPUHUMATBLCA, KaK pa3Hble
uBerTa.

YnpasneHue UBETOM — 3TO KOHTPO/IMpyemoe npeobpasoBaHMe MeXAy PasHbIMU MOLENAMM
npeacTaB/AeHUs LBeTa Pas/IMYHbIX YCTPOMCTB, TaKUX KaK CKaHepbl, LMPpoBble BUAEOKaMEPbI, MOHUTOPbI,
3KpaHbl TeIeBM30POB, MPUHTEPDLI U T. 4. N8 ynpaB/ieHns LLBETOM B CUCTEME UCMO/b3YIOTCA Galinbl C
onuncaHmem (cnpaBoyHble 6UBANOTEKN AaHHbIX) CTaHAAPTU3MPOBAHHbIX MAPaMeTPOB ANS YCTPOMCTBA UAK
uBeToBol Mogenu. [ina obecneyeHmsa KpoccnaatpopMeHHOCTH, ncnonbaytotca ICC — coBMecTUMble
cUCTEMbI YNPaBAEHUSA LBETOM.

ICC — MexayHapoaHbiit KoHcopumym no Ugety (International Color Consortium, ICC)— 370
WMHAYCTPUANbHbIN KOHCOPLUYM, KOTOPbI CO34an OTKpbITbIN cTaHaapT Color Matching Module (CMM —
MOZAY/1b LLBETOBOIO COOTBETCTBUS), AENCTBYIOWMIA Ha YPOBHE ONEPALLMOHHOM CUCTEMDI, A TaK *Ke LLBETOBbIE
npoduam ICC gns ycTponcts n paboyux npocmpaHcmes (working spaces) (LBeToBble NPOCTPAHCTBA,
[OCTynHble ans paboTbl Nosb3oBaTenelt). MoMMMO NPOYEro CyLLecTBYHOT NPodun, BCTpanBaemble B
ycTporicTtea. Bce ato obecneumBaeT NonHOUEHHbIM npoLecc Npeobpa3oBaHUA LBeTa OT UCTOYHMKA K
NPUEMHMUKY.

CtaHpapTbl oTO6paXKeHUA LBeTa (MM Kak ux ewwé HasbiBatoT, ICC-npodurnm) nepBnMYHO BOZHUKAN Ha
TenesnaeHum n 6asMpoBanmcb Ha CTaHAAPTax U peKoMeHAaumMaAX, CO34aHHbIX A1a TeneBewanns. Tak
NnosBWU/CA CTaHAAPT ONMCaHUsA LBETOBOro NpocTpaHcTea (SRGB).

Pewas 3aauun, cBsA3aHHbIe CO CKAaHUpPOBaHMEM (OLMPPOBKOM) NNEHOK C YYETOM UX PaCLLUMPEHHOrO
LLBETOBOro OXBaTa M AMHAaMMWYECKOro AManasoHa ToHOB, KomnaHusa Kodak paspaboTana Kodak YCC Format
XpaHeHMa U oTobparkeHUA AaHHbIX, @ TaKXKe HOBOE LIBETOBOE CTaHAAPTM3NPOBaHHOe npocTpaHcTBo CIE
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YCC, KoTopoe HamHoro wupe, yem RGB. Tak, pabouyee ysetosoe npocTtpaHcTBo Kodak Pro Photo RGB — 370
Nnwb 8-bUTHOE NpeacTaB/ieHMe ANA LBeToBon moaenu RGB, onucbiBatouee pag ICC npodpunen
oTobpakeHus LBeTa (Mbl UX 3HAEM, KaK CTaHAapTusnposaHHble Kodak Photo CD (YCC) npodunm).

[OnAa ctaHpapTU3aumMm LBETOBbIX MPOCTPAHCTB, OCHOBAHHbIX HA e AUHOI TEXHON0MMU UAN ONUCAHUMU
npouecca, 6bi1n co3gaHbl pAg, aNnapaTHO HE3aBMCUMbIX LLBETOBbIX NpocTpaHcTB — sRGb, AdobeRGB,
ProPhotoRGB, L-StarRGB u ap., KOTOpble COCTaBWUAN CTaHAAPTbl OTOBPaXKeHWs UBeTa, N Ha LeneBble
napameTpbl KOTOPbIX KannbpyeTcs BuaeoCcUCTEMa NPK paboTe ¢ STUMU LLBETOBbIMM MOAENSAMMU.

B ynpasneHuu ugetom /CC-npogusnem HasblBatoT HABOP AaHHbIX, XapaKTEPU3YIOLIUI YCTPONCTBO LIBETHOTO
BBOZA W/IM BbIBOJA MW LLBETOBOE NPOCTPAHCTBO COMIaCHO CTaHA4apTam, NPOBO3I/1alleHHbIM
MexayHapoaHbiM KoHcopunymom no LgeTy (/CC). Mpoduam onucbiBatoT LBeToBble aTPUOYTbl HEKOTOPOTO
YCTPOWCTBa UM TPebOBAHMUA K BHELLHEMY BUAY NMYTEM Onpeae/ieHNs COOTBETCTBUIA MeXAY NPOCTPaHCTBOM
L,BETOB, BOCMPUHMMAEMbIM UM BOCNPOMU3BOAMUMbIM YCTPOMUCTBOM, U NMPOCTPAHCTBOM CBA3M Npoduns
(profile connection space, PCS). 31o PCS moeT 6bITb LAB nan XYZ. CooTBeTCTBUS MOTYT OnpenenaTbea
TabAnLaMu, K KOTOPbIM NPUMEHAETCA UHTEPMNOAALMNA, UK PAL NAapaMETPOB ANA npeobpasoBaHmUA.

Kagoe ycTpoicTBo, Nosiyyatolee MAK NOKasbiBatoWee LBEeTa, MOXKET MMEeTb CBOM npodub. aa Toro,
yTobbl Pa3/iMYHbIE YCTPOICTBA BbIBOAA BEAU cebsa NpescKasyemo, OHM 0KHbl 6biTb OTKaNMBPOBaHbI B
COOTBETCTBMM C 334aHHbIMU LLeIEBbIMM 3HAYEHUAMM UM CO CTAaHAAPTHLIM LBETOBbIM MPOCTPAHCTBOM.

B komnneKkTe K nporpamme Calibrilla nayT Lenesblie HaCTPONKM KaNMBPOBKU rpasaLMOHHbIX KPUBbLIX
ToHonepeaauu B LUT Buaeoagantepa A1a Hanbosiee pacnpocTpaHéHHbIX GOpMaToB CTaHAAPTHbIX
L,BETOBbIX NPOCTPAHCTB. BbIbpaHbl LBETOBbIE CTAHAAPTLI U PEKOMEHAALMNN, UMEIOLIME XapaKTEPHbIEe
pasnnuuns gna Gopmyn pacyérta rammbl KaHana APKOCTU U ANA BblAENEHUA aXPOMATUYECKOro KaHana
APKOCTU, OTHOCUTENIbHO AAHHbIX LLBETHOCTU.

YCcnoBHO ycTpoicTBa oTobpaxKeHUsA pas3aenatoT Ha YCTPOMCTBA C CTaHAAPTHbLIM LLBETOBbIM OXBaTOM,
6M3KUM K LB. 0xBaTy SRGB 1 NoKpbIBatoLLMiA €r0, M YCTPOMCTBA C PACLLUMPEHHbBIM LLBETOBbIM OXBaTOM,
KOTOPOE TOXKE MOMKET OT/INYATbCAA, HO 0BbIYHO YXKe A0CTMraeT NOJIHOro UK NoYTH nosiHoro (92-100%)
NMOKpbITUA UBeToBOro npoctpaHctBa AdobeRGB. PedepeHcHble y3konaHenbHble gucnaen gns
KMHONPOWM3BOACTBA, KaK U NPOEKTOPbI B KWOHTEATPaxX AO0/XKHbl MOKPbIBATb LLBETOBbIE MPOCTPAHCTBA
Rec.2020, DCI-P3 1 yactmnyHo (85~100% ACES). PedepeHcHble MOHUTOPLI A1a noanrpadum u
$OTOMHAYCTPUM, KOTOPbIE UCMONL3YIOT A1 LLBETOKOPPEKLMMN UM KAK aHANOrOBYIO LBETOMNPOOY, AOKHbI
NOKpbIBaTb Ha 95-100% LBeTOBOE NpoCcTpaHcTBa Fogra39 nam ToT CTaHAapT, B pamMKax KOTOPOro
NCNo/Ib3yeTcs TaKOW MOHUTOP, 0BbIYHO MX BbIOMPAIOT M3 MOHUTOPOB C PAaCLUMPEHHbIM L,B. OXBaTOM, YTOObI
MaKCMMa/ibHO 3aXBaTUTb ronybyto Kpacky Npu oTobpaxeHUn Ha MoHUTope. x gMHaMUYecKkmMin AnanasoH
CBETNOTbl 06bIYHO HAMHOIO HUXKE, YeM Yy pedepeHCHbIX MOHWUTOPOB A1 KUHOUHAYCTPUM U CONMOCTOBMM NO
(HOTOKOHTPACTY C KOHTPACTOM 6E/10ro IMCTA FNAHLLEBBIX KYPHANO0B K MAaKCMMAa/IbHO 3aneYyaTaHHON YEPHOA
ob6nactu, NpM paccMOTPEHUN B MPOCMOTPOBOM YCTPOMCTBE, YTO MAEHTUYHO PoTorpadMyeckomy KOHTpacTy
350~370, a ans bymar c meHbluel 6enmM3Hon n meHbluemy GOTOKOHTPACTY, BNAOTb A0 275. CooTHOLIEHME
doTorpadmyeckoro KoOHTpacTa pedpepeHCHbIX MOHUTOPOB A1 KUHOUHAYCTPUM MOMKET coCTaBnATb oT 600 o
5000, roe nepexoAHbiM NOPOroM A8 CIOMKHbIX ramma-GyHKumMii cuntaetca 1000. XoTa cam cTaHAapT
NPOCMOTPa NPeAnoNaraeT, YTo KOHEYHbIM N0/Ib30BaTE/Ib MOYKET NPOCMATPUBATL KOHTEHT U Ha bonee
TYCK/IbIX YCTPOMCTBAX.

4. Metoauka BU3yaJbHON KaTMOPOBKU.

MporpammHasn cpega Calibrilla no3sonseT ocylecTBAATbL Kak BU3YyasibHYIO KaJIMOPOBKY, Tak U CMELLAHHYH
nporpaMmHo-anmnapaTHyto KaaiMbpoBKY MpPM MOMOLLM MHCTPYMEHTA/bHbIX U MPOrPamMmMHbIX CPeacTs
CTOPOHHEro NpounssoanTens, Bo Bpemsa Kotopoli Calibrilla BbicTynaeT Kak gononHuTenbHoe
WHCTPYMEHTa/IbHOE U BU3ya/ibHOE CPEACTBO KOHTPO/A, a TaK}Ke KaK aBTO3arpy3ymK pesybTaTos
Kannbposku B LUT VA. PaboTa c nHctpymeHTamu Calibrilla moxeT HaunmHaTbcA Ha tobom s3Tane — Kak npu
npeaBapuUTeIbHON HacTPOMKe MOHUTOPA, ero KaMbpPOoBKK, TaK M BO BPEMA aHa/IM30B Pe3y/1bTaToB
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KannbpoBKu. [aHHble cogepxmmoro LUT MOXKHO cCOXpaHATb B TEKCTOBbLIM ¢aia, YTo AaET BO3MOXKHOCTb UX
OaNbHEWLEero Ux aHaan3a, CpaBHEHUA U NPaBKK NPU NOMOLLM cOdTa CTOPOHHUX pa3paboTunKos. Tak,
Hanpumep, Crna*knuBaHme rpadpuUKoB KPUBON TOHOMNEPEAAUYN MOXKHO OCYLLECTBSATL B TaB/IMYHOM pefaKkTope
Excel, KoTopbIVi NnoafepKMBAET BCEBO3MOKHbIE aiTOPUTMbl MHTEPNOIMPOBAHUA M aNMNPOKCUMaLLUK
[OaHHbIX.

MpeaBapuTenbHaa NpoBepKa U HACTPOKA MOHUTOpA:

MporpeBaemM MOHUTOP (MUHUMYM 25-30 MUHYT g5 MOHMTOPOB Ha 3T, 1 5-6 MUHYT ana KK-MoHUTOPOB,
yTOObI JaMNa NOACBETKM BOLL/A B CBOM pabouunii pexkmMm). 3a 3To BPeMS Bbl KaK pas ycrneeTte BbINOJHUTb
cnepyowme gencTamsa.

1)

2)

3)

MpoBepKa 1 HAaCTPOIMKa reomeTpmum MOHMTOpPa (MOHMTOPOB) BaLlel BUAEOCUCTEMDI. 15 3TOro
MOKHO MCMOAb30BaTb Nt060I COPT CTOPOHHMX NpousBoauTeNEN, No aHanormm ¢ «DispTest»,
KOTOpbI MHOrMe 3HatoT, Kak Nokia Monitor Test nau Philips Test. MoxHo 3az2py3ume u ceou
mecmosble mabauuybl Kak aew-npunoxceHus uau e sude ¢galinos JPG 6e3 Komnpeccuu,
nod2pyxceHHbIX KKAK ecmb», 6e3 UsMeHeHUs ux 2eomempuu, 8 06s1acmes 3acmagKku paboyezo
cmoana.
HacTpoiika pe3skocTu (Sharpness) ans moHuTtopos XK nnn myapa (Moire) gns moHUMTOpOB Ha H6ase
3/1T. OnsA 3TOro NCNOJIb3yHOTCA LWKasbl, KOTOPbIE ECTb B BbiLLEONUCAaHHOM nporpamme freeware
«DispTest». B nporpamme Calibrilla gns aToro ncnonbsyetcs Tect, Bbi3biBaeMbl N0 HbICTPOMY
HaaTuio Knasuw Ctrl+F1 (mokaszames/ ckpoime 04 AdobeRGB) v Shift+F1 (014 sRGB). MNpwu
OT/INYHOM OT HUX raMMe UCMNOb3YyITe TeCTbI, Bbi3biBaemMble bbicTpbimu Knasuwamu F1, F5, F6, F7.
(Yumaiime koHmMeKCcMHyIo CripasKy K 8HEWHUM Mecmam, onucbi8arowyro, 0414 Ye2o cO30aH
KaxObili u3 Hux). Mons Tecta A0MKHbI BbITb BU3yaNbHO MaKCMMaibHO 0AHOPOAHbIMU. ObpaTuTe
BHMMaHWe, 4To TecTbl Nporpammbl (Ctrl+F1~F4 u Ctrl+ F9~F12) HacTpoeHbl Ha rammy 2,2 (2,1992), a
Tectbl (Shift+F1~F4, Shift+F9~F12) paccumTaHbl cornacHo ramme sRGB. OctanbHble TecTbl (F1~F9)
He raMma-aZanTMpPOoBaHbl, U MOTYT UCMO/Ib30BaTbCA NPU NItobOM Lenesoi ramme.
Mpu »enaHuu 86l Moxceme dobasumMb ceou 00MNoAHUMEIbHbIE mecmbl, 8 NArnKy ¢
mecmamu ...\Calibrilla_3\External_Tests\ /]19 mozo, ymo 661 mecmes! 8bi3b180AUCH 10
b6bICMpPLIM KAGBUWAM, 8 HaYase UX Ha38aHUA Hyx#cHo nponucams (F5*.png, CF6*.png, ...,
SF9*.png), umo coomeemcmayem 00HOUMEHHbIM bbicmpbim Knasuwiam (F5, Ctrl+Fe, ...,
Shift+F9). Paamep mecma moxem 6bimb 0600, cam mecm omKpsieaemcs noo
UHCMpymMeHmMansHol naHenoro U 3amem moxcem 6bime nepedsuHym 6 noboe Mecmo Ha
MoHumope. o ymon4yaHuto, 8 npozpamme omeedeHsl caedyroujue Kaasuwu 014
umeroujuxca 8 Komnaekme mecmos: (Ctrl+F1~F12) — AdobeRGB, (Shift+F1~F4 n
Shift+F9~F12) — sRGB, (F1~F9) — obuime Ans pasHbIX 3HAYEHUIA FraMMbl, codepxcaliue
mecmel 0415 nepsu4yHoli HaCMPOUKU U 0457 NPosepKU KanubposKu.
*- HazHayeHue mecmos 0418 F1~F12, ux nocnedosamesibHOCMb 8 HAbope U Koauyecmaeo 8
PUA3HbIX BEPCUAX MMPO2PAMMbI MOX(em omsau4amsca om mex, Ymo YyKa3aHHbl 8 CrpasKe.
MpoBepKa HaCTPOWMKKM raMMbl MPOU3BOAUTCA CPEACTBAMM BU3YaslbHOTO KOHTPOJIA NPOrpaMmbl
Calibrilla. E€ moxHO 6bICTPO NPOBEPUTL, BbIOPAB B UHCTPYMEHTA/IbHOM OKHE COOTBETCTBYIOLLLETO
MoHuTOpa TouKy 128 (Shift+5) n kaHan apkoctu (Shift+~) n fononHMTENbHO NpoAA MO KaHaNam
RGB (Shift+1, Shift+2, Shift+3). Hactpoiiku nHctpymeHnTa AY:=0 (40/13KHbI NOKa3biBaTh 0).
BusyanbHble TeCTbl HY*KHO YCTAHOBWUTb Ha 3KpPaHe HanpPOTUB r1a3 Tak, YTobbl AMHWA 3peHna (NMHUA
ropuM3oHTa) NO OTHOLLIEHUIO K BU3yasibHOMY TECTy bbl/1a NeprneHaNKYAspHa K NJI0CKOCTM 3KpaHa, a
npu NPOCMOTPE NPULLYPUBLLUCH C paccToAaHMA 50-70 cm oT rnas HabaogaTena A0 NA0CKOCTU
MOHWTOPA, TECTbl PAaBHOMEPHO OKpalLMBannch bbl B cepblit LBeT. Eciv uBeT byaeT OTKNOHATLCA B
oTTeHKM RGB nan CMY, 3To roBOpuT 0 HEOBXOAMMOCTU KaIMBPOBKM BUAEOCUCTEMBI U O
HepaBHOMEPHOCTU Npu oTobpaxkeHMn rammel (y) npoduan cuctemnl, BbiIOpaHHOM HamK B
OCHOBHOM OKHe nporpammbl. s Nogo06HON NPOBEPKM MOXKHO TaKKe MUCMo/Ib30BaTb CTaTUYECKME
BHELLHME TeCTbl, Bbi3biBaeMble Mo 6biCTpoMy HaxkaTuio Knasui Ctrl+F4 (nokazame/ ckpbims 001
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AdobeRGB), Shift+F4 (nokazams/ ckpbime 0714 SRGB) n F9 (mokazame/ ckpbime, ripu
Gamma=1~3,5) .

4) [Onna 6onee petanbHOM NPOBEPKN BCEN KPUBOI TOHOMEPEAAYM MOXKHO BbIOpaTb 06LLMiA
BM3YabHbIN TeCT, 1, Bbibpas KaHan «fApkoctn» (Shift+~) u ncnonbaysa 6bicTpble KNABULWN «<» U
«>» NPU aKTUBHOM OKHE MHCTPYMEHTa/IbHOM NaHenu, NMPOCMOTPETb BECb AMaNa3oH TOHoNepeaayu.
Jnsa nogo6bHOM NpOBEPKN MOXKHO TaKKe MCMOJ1Ib30BaTb CTAaTUYECKME BHELLHWE TECTbI, Bbi3biBAEMbIE
no 6bicTpomy HaxaTuio Knasuw Ctrl+F3 (mokaszames/ ckpoims) v Shift+F3 (3519 sRGB).

5) OTaenbHO MOMKHO NPOBEPUTb HACTPOMKY ToUKKM 6enoro (Ctrl+>) n Toukn yépHoro (Ctrl+<). B
naeanbHoM ciyyae byayT oTobpaxkaTbca 7 pAAoB Naallek, PACNONOMKEHHbIX, KaK TpuU
BEPTUKA/bHbIX KOJIOHKM B RGB 1 elwé oaHa KonoHKa B Gr. HacTpoiiku uHcTpymeHTa AY:=3 (00s1McHbI
nokassieame 3). Xopolwmm (oNTMMasibHbIM) NMokasaTesem byaeT pesyibTaT, Koraa npu aTom byayT
oTObparKaTbCs 6Tb PALOB NOJOCOK U3 7MU. [pU 3TOM LBETHbIE NOJIOCHI BYAYT e1e BUAHbI,
0cob6eHHO Ha 6esiom dpoHe. TaKKe ANA 3TOr0 MOXKHO UCNO/Ib30BaTh BHELWHWE CTaTUYECKME TECTbI,
Bbi3blBaeMble Mo 6bICTpoMy HaxKaTuto Knasuu Ctrl+F2 (mokazame/ ckpeims) u Shift +F2 (014 sRGB).
JononHutenbHo ucnonb3ynte Tectol F1, F2, F3. BepTUKaibHble NPAMOYro/ibHUKU HUMKHErTO paga
O0J1KHbI 6bITb PAa3/IM4MMbIMM MO TOHY, HO TaKoe BocnpuATMe byaeT nHamsmayanbHoim! Yutaiite
KOHTEKCTHYIO CMPABKY K BHELUHUM TeCTam, F4e U3oXKeHa MeToguKa bonee noapobHo.

6) TOYHO TaK }Ke, UCNOb3ys BM3YasibHblE TECTbI, MOXKHO NPOBEPUTL HEPABHOMEPHOCTb NOACBETKU U
COOTBETCTBUA OTHOCUTENIbHO Lie/IeBbIX 3HAYEHUI (ramma-PyHKLMM) N0 9-TM OCHOBHbBIM TOYKAM
MOHUTOpPA. 15 TOYHOIN YCTAHOBKM BU3Ya IbHbIX TECTOB Ha 3T NO3ULLMKN, BOCNOb3yHTEC
MMKPOKHONKamu (oT 1 g0 9) B MHCTPYMEHTaIbHOM NaHesu, OTKPbITON Ha COOTBETCTBYHOLLLEM
MOHUTOpPE. B cyyae MHOTOMOHUTOPHOM KOHGUTypaumu, ANa CPaBHUTE/IbHOM NPOBEPKMU
HECKONIbKMX MOHUTOPOB, BU3YyasibHble TECTbI, OTKPbLITbIE B HECKOJIbKMX OKHAX, MOXHO
nepeTackMBaTb MbILWKOWM HA SKPaHbl APYrMX MOHUTOPOB. TecTbl cneayeT pacnonaraTe B6An3u
rpaHuL, ¢ COCeAHUM MOHUTOPOM, YTOObI OHM 06a Haxo4MANCE B MOJIE BALLEro 3peHUs 1
nepneHANKYAAPHO K NIOCKOCTU MOHMUTOPA NO OTHOLIEHMUIO K IMHUW FOPU3OHTA BalLMX FNas.

7) Ob6sasaTenbHO NpoBepbTE YCTAHOBKY MOHUTOPHOIO npoduns B cucteme!

Mocne NPoBEPKU MOHUTOPA M BbIABNEHUA HEOBXOAMMOM AasnbHeNwWwel NpaBKKM (MOAHOM KaAMBPOBKKN MK
YaCTMYHOM NPABKM KPMBbIX TOHOMEpPeAayn), MOXKHO NepeinTn, cobcTBEHHO, K CaMoi BU3yasibHOM
KannbpoBKe BUAeONapsl.

BusyanbHaA KaAMbpoBKa MOHUTOpA:

KomburHMpoBaHHaA NporpammHo-annapaTHas KannmbposKa TpebyeT 0TAebHOIO PAaCCMOTPEHUA U 3aBUCUT
OT NpumeHsemoro codTta U Nnpubopa. B aTom pasaene mbl He CTaHEM ONUCLIBATL GYHKUUM OTAENbHbIX
WMHCTPYMEHTOB NPOrpammbl, U meToabl paboTbl ¢ HUMK. [nA 3Toro ecTb «llosHOe onucaHne uHTepdelica
nporpammsbl» U KpaTKas cnpaBKa, MHTerpMpoBaHHasa B 060/104KYy OCHOBHOTO OKHa nporpammsl Calibrilla.
Bce dparmeHTapHble 3Tanbl KOPPEKLMK, NO CYyTU, BXOLAT B ONUCaHME NOJHON KaAMBpoBKM BUAEONapbI,
NO3TOMY, PaCCMOTPUM NOCAEAHIOIO.

Ha nepBom 3Tane HyXHO COXPaHWUTb TEKYLLME HACTPOMKM BUAEOCUCTEMDI, MPOBEPUTD 3arpyKeHHbI CODT U
nHTepdeic conpsaKeHns MOHUTOPOB U BUAE0a4aNTEPOB CUCTEMbI.

1) YcTaHoBUTE LBETOBOM NPOdUAbL MOHUTOPA *.icm B cucTemy. (cm. «BgedeHue 8 Kanubposky
ycmpolicme omobpaxeHus»).

2) Ypanute U3 CUCTEMHOW NamnKu «aBTO3arpy3Kka» BCEBO3MOXKHbIE YTUAUTbI 3arpy3unkos B LUT VA,
TMna «Auto Loader» n «Adobe Gamma Loader».

3) CoxpaHuTe B oTAenbHble dainbl *.txt, npu nomowm nporpammsl Calibrilla gaHHbie 13 LUT VA ana
BCEX MOHUTOPOB cMCTEMbI. OHM BaM CMOTYT NPUrOAUTLCA B Aa/IbHEWLWEM, B TOM YMCae ANa
CPaBHUTENbHOIO aHa/M3a M OTKaTa Ha CTapble HAaCTPOWMKM.

4) OTKAOUYUTE U BbIFPY3UTE N3 cUCTeMbI (M3 061acTu Tpes) Bce Nporpammsl, BAUSIOLLME Ha
oTobparkeHus ugeTa, TMNa Riva Tuner (MAK NPOCTO OTKAOYUTE B HUX BCe QYHKLMUM, KOTOPbIEe
BAMAIOT HA U3MeHeHMe uBeTa). Eciv Bbl He yBEPEHbI B CBOMX 3HAHMAX 3TUX NPOLYKTOB, TO NPOCTO
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5)

6)

oTKkAtounTe mx! MNpoBepbTe, OTKAOYEHDI I COOTBETCTBYIOWME GYHKLMK B nporpamme ATI Catalyst
Centre, ecau Bbl UCNOIb3YyeTe €€ ANA BUAeOoaganTepa Ha H6ase rpapuyeckmx unncetos ATI.
MpoBepbTe, MO KAKOMY UHTepdelicy coeamHeHbl Kabenem Balw MOHUTOP M BUAEO aganTep. Ecan
HY)XHO, U3MEHUTE coeaAnHEHME N cam Kabesnb (0 HacTpoliKkax nHTepdeica Bawero MoHMTOpPaA
06a3aTe/IbHO 03HAKOMbTECH, MPOUYUTAB KMAHYANI» K HEMY).

MNepesarpysuTte cucremy.

Mocne Bcex BbILEOMUCAHHbIX AEUCTBUA MOXKHO NPUCTYNaTb K NPOLLECCY BM3yasibHOM KannbpoBKK Ballel
suaeonapsl. Ecav y Bac MOHMTOpBLI, COCTaBAAOLWME MHOTOMOHUTOPHYIO CUCTEMY, Pa3Hble Mo TUNY, To
HaYHUTE C «BeAyLlero MOHMTOPa», LIBETOOTOOpaKeHne KOTOporo byaeT HanpsamMmyto CBsi3aHOo ¢ npodunem,
3arpy*keHHoim B cuctemy ana CMS.

1)

2)

3)

4)

3anyctute nporpammy Calibrilla u BbibepuTe BKnaaxry Kannbpyemoi Buageonapbl (MOHUTOP + BUAEO
afanTtep). BoibepuTe Hy}KHOe LBETOBOE NPOCTPAHCTBO. MpounssegmuTe cbpoc AaHHbIX LUT Buaeo
ajanTepa Ha Haya/ibHble «MHEeMHbIe» 3HaYeHMA (CTaHgaPTHbIE ANA HEKaIMBPOBaHHOIO BUAE0
apanTtepa) — KHonKku «Cbpoc» n «B LUT» naum Ctri+Alt+R n Shift+Ctrl+S.

HaxmunTe KHONKY «HacTponku» (Alt+P), oTKpoiTe BKAaAKY KHACTPOMKN MHCTPYMEHTA/IbHbIX OKOH»
1 BblbepuUTE, KaK byayT oTo6paKaTbCA B AafbHENLWEM BU3YyasibHble TECTbI MPU OTKPbITUK
KMHCTPYMEHTa/IbHOro OKHa MoHUTOpPa». OTKPOMNTE MHCTPYMEHTA/IbHOE OKHO M NaHesb
OONONHUTENbHbBIX MHCTPYMEHTOB Ha HEM (OTKPbIBAETCs BMPaABO OT MHCTPYMEHTA/IbHOIO OKHa
MOHWTOPA, YBE/IMYMNBAA €ro Ha 061aCTb AONOJHUTENbHBIX UHCTPYMEHTOB).

MNpounsseanTe nocnenoBaTelbHO HACTPOMKY TOUKM YEPHOTO «BP» 1 3aTem Touku 6enoro « WP»
(camy HacTpoMKy KaXKAOM M3 HUX Mbl pa3bepém oTaenbHO 1 6osiee NogPOOHO, HUMXKE NO TEKCTY).
[nAa 3Toro ncnonb3yiiTe UHCTPymeHTbl doHoBas «MoacseTka» (Shift+l), «ApKocTb» (Shift+l),
«KoHTtpact» (Shift+L), a Tak:ke none AY «aenbTta rpagalmm ceporo» A8 HaCTPOMKN BU3yaNbHOTO
KOHTpOAA. Kpome reHepupyembix NPOrpammoit TECTOB UCNO/b3yiTe BHELIHME (CTaTUYeckue)
BM3yanbHble TecTbl (F1~F12 —o6wme, Ctrl+F1~F12 ana AdobeRGB v Shift+F1~F12 gns sRGB).
YuTaliTe KOHTEKCTHYIO CMPABKY K BHELHMM CTaTUMECKMM TeCTaM, KOTOpas OTKPbIBaeTCA B
cocegHeM C TeCTOM OKHe. Kaxkaas rpynna KnaBuLl COAEPKUT TaK¥Ke NOKa He3aaencTBoBaHHblIe
COYETaHUA, B KOTOPbIe Bbl MOXKeTe f006aBUTb CBOM BHELLHME TecTbl. [lepexoabl mexay rpafaumamm
B TEHAX U CBETaX AOJ/IKHbI ObITb paBHOMEPHbIMU. [N 061€r4EHHOrO USMEHEHUA LLeNoro
[ManasoHa TOYEK B CBETaX U B TEHSAX, B BEPCUMM Nporpammbl 3.3 6bi1 BHEAPEH HOBbIW MHCTPYMEHT,
No3BO/IAOLMIA NPON3BOAUTL ANMPOKCMMALMIO y4aCTKa TOYEK K Npoduato 0bpasyowemy naasHyro
KpuBYlO (BKNagKa MHCTPyMeHTa «M3rmb B cBeTax» OTKPbIBAETCA NP HaxKaTumM Ha KHonky [(]
(Ctrl+Shift+W) , a BKnagKa MHCTpymeHTa «M3rnb B TEHAX» OTKPbIBAETCA NPU HAXKaTUM Ha KHOMKY [)]
(Ctrl+Shift+B)). M1ameHeHMe yyacTKa KPUBOM OCYLLECTBAAETCA BCErO OAHUM BeryHKom cnangepa.
Mpodunb KpnBOK BbIBMPAETCA NepekatoyaTenem, Npu HaBe4eHMN Ha KOTOPbIN Bbl YBUAUTE
OCHOBHbI€ ero napameTpbl. KOAMYecTBo BbIKAOYATENEW 3aBUCUT OT KOJIMYECTBA NOAPYHKEHHbIX
npodunein. lna Bo3BpaTa K cpeaHel TOUKe NCNoNb3yiTe KHOMKY [X]

HacTpoiTe rammy A1 KaXKA0ro U3 KaHanoB LBETHOCTM MO cpefHel TouKke. HauMHanTe nsmeHeHue
rammsbl C KaHana «ApKocTn». [lono/HUTEeIbHO UCNONb3YNTE BHELWHWUI cTaTudeckuit Tect (Ctrl+F4).
Mocne HaCTPOMKU rammbl YCTaHOBUTE CPEAHIOK YacTb MYHKTUPHOM Kpneon yYVA, cOBMeCTUB eé ¢
KaHaNoM «APKOCTU» Npu nomolm okHa y LUT Mon (ramma moHMTOpa), KoTopasa M3HaYya bHO
MOKEeT BbbITb pa3Hol Ans pasHbix MoHUTOpOoB (Y LUT Mon :=2,5 no ymon4yaHuio AN MOHUTOPOB,
npegHasHayeHHbIx nog Windows, HO MoXKeT 6bITb U MHOM). HaunMHaiTe nocienoBaTesbHyto
BM3Ya/IbHYIO KafIMBPOBKY MOHUTOPA, UCNOJIb3yA «ABTOTOUKU» (LMKAUYECKUI NocnefoBaTeNbHbIN
nepexoz rno BCEM TOYKaM, KpaTHbIM 64, 32, 16 1 8 Bnepéa n Ha3ad 6e3 NOBTOPEHUS B TOYKAX
MeHbLLIEN KPaTHOCTU YKe NPonaeHHbIX ToueK bonblielt KpatHocTu) (Ctri+Shift+>) n (Ctrl+Shift+<).
370 wWwaru, No3BoAAOWME NOCNAeA0BaTE/IbHO NEPEXOANTL OT TOYKM K TOYKE B ONTUMAJIbHOM
pexume, Bnepéa n Hasag (Bo3BpaT), No Nocnen0BaTENIbHOCTU KOPPEKTUPYEMbIX TOYEK, @ 3a04HO
aBTOMATMYECKM BbICTaBAATb 3HAaUYEHUWE N5 «NJ1eY ANanasoHa» g5 Kaxkaol U3 KOPPEKTUPYEMbIX
TouyeK. HaunmHanTe Bceraa ¢ KaHana «ApKoctu». [1na usmeHeHnsa napameTpoB TOYKU UCMNONb3YNTE
6bicTpble Knasuwu (Shift+...Up, Down) — no ymon4yaHMIO COOTBETCTBYET Lary B 64 eAnHULbI NO
wkane LUT VA [0... 65280], 4To cOOTBETCTBYET NPONOPLMOHA/IbBHOMY U3MEHEHMIO 3HAYEHMA LBeTa
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5)

6)

Ha 0,25 eanHUL, NPU LEeHe aeneHuns cornacHo wkane RGB 8bit Ha kaHan [0... 255]; (Ctrl+Shift+...Up,
Down) — cooTBeTCTBYET Wary B 26 eanHu, no wkane LUT VA [0... 65280], 4uTo cooTBeTcTBYET
NPOMNopPLMOHANbHOMY M3MEHEHUIO 3HaYeHuA uBeTa Ha 0,01 eguHUL, NPU LLeHe AeNleHUs, COrTacHO
WwKane RGB 8bit Ha KaHan [0... 255]; (Ctrl+...Up, Down) — cooTBeTcTBYET Wary 8 1 eAnHULy no
wKane LUT VA [0... 65280]. CM. NOAHbIN cNUCOK «FopaYMX KNaBuw» 4aa ONTMMMU3aLMn Ballem
paboTbl ¢ nporpammoin. Ecam Bbl Ha4aM KaIMBPOBKY C HYAA, @ HE NPaBKY KPUBbIX, MOJYYEHHbIX
nocne NporpammMmHo-annapaTHoO KaanbpoBKM (B 3Tom ciydae AaHHble LUT VA He 06HyAst0TCA), TO
CHayana CpaBHANTE MO NJOTHOCTU NOKA3aHWUA TPETLErO U YETBEPTOro CTO/IBMKOB BU3YaslbHOIO
TecTa. TpeTuit CTONBUK BM3yanbHOro TeCcTa NpeacTaBaseT coboit cepoe nose, COOTBETCTBYHOLLEE NO
KOOpAMHaTamM OCHOBHOW TOYKE MpPaBKK, a YeTBEPTbIN NpeacTaBaseT coboi nonocartyo «3ebpy»
COCTOALLYIO M3 Nepemerkatomxca bonee ceeT/bix U 6os1ee TEMHbIX NO10C, PaBHYHO MO OTHOLIEHMUIO
K Cepomy MnoJito, Npv 3a4aHHOM LLesieBon ramme (ramma npoduns cuctemsl). Nocne atoro
nepexoamTe Ha KaHasbl UBeTHOCTM RGB 1 HauMHalTe ypaBHMBATL BTOPOM CTOOMK BU3YaIbHOTO
TecTa K TpeTbemy, YTobbl OHM BblIn BU3yasibHO paBHbI Mo LBeTY. MNepBblli cTONOMK CBOEN LLBETOBOM
WHOMKaLMen NOKaXKeT BaM, K KAKOMY KaHaly NpaBKM nepexoanTtb ganbuie. Mpoxoaa nepsbl Kpyr
«BCEX TOYEK», NOCTapanTech He NpuberaTb K PeXKMMY «PEBEPC KaHaMoB», TaK Kak Ha AaHHOM 3Tane
BaM HY}KHO pacTawmTb Mexay cobol KpMBble TOHOMepeaaym KaHanoB. Bocnonb3ymntech aTow
bYHKUMEN yiKe NP NOBTOPHOM Kpyre NPOXOXAEeHUs BCEX TOYEK MPABKM, YTOYHAA U NpaBa
nokasaHuA. a8 naedy AnManasoHa, NPeBbILUALWLMX UAN PABHbIX 3HaYeHME 32, MOXKHO BKAOYUTb
perxnm AXV — BU3yanbHOE CyKeHne «BUAMMOrOo gManasoHa Koppekumm» (no ymonyanuto, AXV:=4,
HO MOKEeT ObITb 1 6ONbLWIMM AN1A CPeAHEN YacTN KPUBbLIX, MPUBANKAACL Ke K KpasaM AManasoHa,
BM3Yya/lbHOE CY}KEHME MOKET BbITb MpUbANNKEHO K 1).

Mocne Toro, Kak Bbl NPOLUAN NEPBbIA KPYT BU3YabHOM KOPPEKLMM TOYEK, NPOIAMUTE €ro MOBTOPHO
ONA YyTOYHEHMA NapameTpoB. Tenepb Bbl MOXeTe AOMNOAHUTENbHO UCNOb30BaTb QYHKLMIO
«peBepc», KOTopasa ABUraeT ABa APYrMX KaHana OTHOCUTENbHO KaHana, BbiIbpaHHOro s
KoppeKuun (Kpome KaHana «ApKoCcTM»). BU3yanbHo, Bce YeTbipe KOJIOHKM BM3yaibHOro TecTa A
KaKZ40M NO3ULMM NPABKMU A0KHbI BbITb CEPbIMM MO OTHOLLEHWUIO APYT K Apyry. Hanbonee cnoxKHo
aToro Ao6uTbcsa Ha K moHuTopax ¢ TN matpuueit. OHM BCE paBHO ByayT UMeTb NErKUI LLBETHOW
OT/IMB, MEHSAOLWMIACA NPU USMEHEHUW NOJIOKEHUA FOI0BbI OTHOCUTENIbHO MOHUTOPA. Mo3Tomy ewé
00 Hayana BM3yasibHOW KannbpoBKM BbibepnTe ya06HOE NOMOKEHME F0/10Bbl OTHOCUTENBHO
MOHWUTOpPA, ONEPLIMNCH Ha Naf0Hb PYKM, CTOALLEN IOKTEM Ha CTOJIE PAAOM C KAaBMaTypoit. [nasHoe,
BaM AOJIKHO 6bITb YA0OHO, @ IMHWA BalLMX /133 40/1KHA ObITb PACNO/IOKEHA HANPOTHB
BM3YaNbHOIO TECTA, U HE CABUIMATLCA B MPOLLECCE MPOXOXKAEHNA KaIMOPOBKM MO BU3YabHbIM
LIKafam KoHTpona. OueHb Xxopolune pesyabTaTbl NOKa3blBAeT BU3yabHasA KanMbpoBKa Ha
maTpuuax (IPS, PVA, MVA 1 nogo6HbIX UM) € LUIMPOKMMU yraamm o0b63opa (nopsagka 160~175°).
3akaHuyMBanTe KanMbpoBKY OAHOM BUAEOMNAPbI, COXPAHAA €€ AaHHbIe B TEKCTOBbLIN dai.
BbicTpoiiTe gna ceba cucteMy Ha3BaHWUI TEKCTOBbIX GalnoB TaK, YTObObl He NepenyTaTb B
OaNbHENLWeM C TEKCTOBbIMM AAHHBIMWU APYTMX MOHUTOPOB. Hanpumep (Kpamkoe HassaHue
MOHUMOPA + KpamKoe Unu rnosaHoe Ha3saHue sudeo adanmepa + 0amy Kanubposku + 8apuaHm
Kanubposku unu sHocumoli 8 Kanubposky npasku): NEC1990 _ATI_HD2600_14052010_1.crv3
YKaxute nyTb AN 37010 Ppaitna B MeHI0 aBTO3arpy3Kku (Mepsas BKAaLKa «aBTO3arpy3Ka» B OKHe
«HaACTPOMKMY», OTKPbLIBAIOLLLEroCA U3 [1aBHOTO OKHa Nporpammel). B nporpamme npenycmoTpeHo
COXpaHeHMe TeKCToBbIX $GaitnoB B ABYyX BapuaHTax: B BUAE dalina ¢ Tpema KpMBbiMM TOHOMNEpesaum
* .CRV3 n B Buae Habopa mn3 3-x ¢pannos *.CRV1 ( * r.crvl, * g.crvl, * b.crvl), koraa Kpusas
Ka*KAOro KaHasa CoxpaHseTcs B oTAe/bHbIV ¢ain. Kpueble TOHONepeaayun B TakOM BUAE MOXKHO
KOHBEPTUPOBaTb B Npoduaib oTobparkeHns moHUTopa *.icm npm nomowwm nporpammbl ICC Profile
Inspector v.2.4 (He Huxe!). Ucnonb3ayiiTe «umnopT» B Tern *TRC, npeasapuTensHO nepecynTas
AaHHble (LUT VA, coxpaHéHHble Kak daiinbl *.CRV1) ¢ yuTom rammbl onmcaHHoro B Terax (rTRC,
gTRC, bTRC), 1 umnoptuposas ux B Tern *TRC. Bce 4ONONHUTENbHbIE PACYETHI MOMKHO
nponssoaunTb B EXEIl. Mocne nameHeHWs AaHHbIX COXPaHUTE CUHTaKCUC 3anucKn daiina popmata

* .CRV1. Bo Bpems nmnopTa, Npu Bbibope npoduna pacwmpeHus Boibepute *.*, n ganbe
COXpaHuTe NPodnab MOHUTOPA C HOBbIM Ha3BaHWeMm. [Mpu aTom cogep:kumoe LUT MoKHO
06HYNUTb, OHO ByaeT chopMMPOBAHO aBTOMATUYECKU OTHOCUTENBHO AaHHbIX U3 Teros npoduna
*.icm. BHumaHue! — “Cneno” He 3a20HAliMe 8 amu meau 0aHHsle (halinos *.crvl, Kak ecme.
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3mom copmam 88e0éH 05 obriec4eHuUs pabomesi NPoOOBUHYMbIX MOaAb308ameseli, 3HAOKOMbIX C
OCHOBAMU KOAOPUMEMPUU, 8KAKOYAA (hOPMYbl U pacHémsbl. B HEM OaHHbIE Ka#O0020 U3 KaOHA/08
coxpaHaromca 8 omoenvHbil palin 01a danbHeliwe2o NPOcMo20 3KCNopMa 8 passudHsle
mamemamu4eckue KanbKynamopol, co30aHHele 8 mabauyHom pedakmope EXEL, u 0nsa
dansbHeliwezo 3Kcnopma 8 mekcmossili popmam. B atolh ke nporpamme (ICC Profile Inspector)
MOHO MCMPABUTb TErN, ONMUCbIBalOLLME OCHOBHbIE XpOMaTUUecKMe KosopaHTsl (R, G, B) 1 TOUKK
6enoro (WP), Kak aaHHble B cucteme XYZ. 3TU AaHHbIe MOXXHO U3MEePUTb annapaTHo, UK, ecau
MOHWTOP HOBbII1, N3B/IEYb UX U3 Er0 3aBOACKMUX 3aMePOB (MPOLLMTLIX B CAMOM MOHUTOPE) U
NCNONb30BaTb UX HA NPOTAXKEHUM BAMNKANLWINX 2X MecALEB (NpY akTUBHOM paboTe ¢ ycTpocTBOM
oTObpakeHus). MOXKHO B3ATb 3TW AaHHble U3 cpegHecTaTUCTUYecKoro Nnpoduaa ans gaHHoM
MOZENIM MOHUTOPOB, KOTOPbIM 0BbIYHO NPesoCTaBAAETCA NPOM3BOANUTENEM COBMECTHO C
ApanBepamu yCTpoicTBa (HO HY¥CHO MOMHUMb, YMOo maKue OaHHble bydym
cpedHecmamucmu4Yeckumu U, 8epOoAMHO, UMemMb omauYus ¢ memu, Komopble 6yoym nosy4eHol
rnocne KanubposKu sawezo moHumopa!) O6bi4HO 3mo OaHHble 014 pexcuma omobpaxceHus Native.
KannbpoBaHHbIN BU3yaslbHO MOHUTOP MOXHO XapaKTepu30oBaTb NPY NOMOLLM NPOrPaMMHO-
annapaTHbIX CPeACTB, B pe3ybTaTe Yero Bam byaeT NpesoKeHo COXPaHUTb AaHHble B BUAE
npodunns yctponctea *.icm.

7) Ecnu HyXHO, NpoBepbTe OTObOparkeHWe LBeTa, a 3a04HO M aBTO3arpy3Ky, Kak 3TO ONUCaHO B
pasgene «npeagapuTeNnbHas NPoBepPKa KanbposKM MoHMUTOpa». MNepes NpoBepKon He 3abyabTe
OTNpPaBUTb AaHHbIe, NPONMUCaHHbIe B aBTO3arpyske, B LUT, HaxkaB KHonKy «B LUT», pacnonoxeHHyo
CnpaBa OT CMMCKa Ha BKNaaKe «ABTO3arpyska». TaKKe, 3TO MOXKHO cAenaTb, He BXOAA B HACTPOMKMU,
npu nomoum «ropaumx knasuw» (Ctrl+Alt+W). Mocne 3Toro nepexoauTe K BU3yasibHOM
KanmMbpoBKe BTOPOI BMAEO Napbl. BUsyanbHble TECTbl MPOBEPKM HACTPOIMKM BUAEONAPbI ANA
ueneson rammbl AdobeRGB (2,1992): (Ctrl+...F1~F4, F9~ F12), ana sRGB : (Shift+... F1~F4, F9~ F12).

HacTtpoiika Touku uépHoro — «BP» (Black Point):

HauuHas c Calibrilla v.3.3:
JOonNoONHUTENBHO K OMMCAHHbIM HUXKE MEeTOAMKAM HAacTPOMKKN ToUeK YépHoro n 6enoro, ans
YMPOLLEHMA PErYIMPOBKU NNABHbIX FPaAaLMOHHbIX NePexon0B B TEHAX U CBETAX, MOXKHO
MCMO/1b30BaTb HOBbIN MHCTPYMEHT, NOABUBLLMIACA B Bepcun 3.3. B HEM nUcnonb3ytoTca npoduan
Pa3/INYHbIX KPUBbIX, KOTOPblE aBTOMATUYECKN MOATPYKAOTCA B UHCTPYMEHT M NO3BONAIOT HYXKHbIM
obpasom n3rnbaTb KpMBYIO TOHOMNEPEAAYN B TEHAX (MM B CBETAX) OAHUM Cnaigepom. Bbl
noJsiydaeTe BCErO OAMH UHCTPYMEHT ynpaBaeHus Kpueom, 6e3 HeobxoaMMocTh BbIGUPATb TOUKM U
MX NaeYn (4To MOXKHO, O4HAKO, AeNaTb yXKe A0N0AHUTENbHO). Cam Ke BuA Nnpoduisa, OTHOCUMTENbHO
KOTOPOTO Bbl U3MEHAETE KPUBYIO, BbIOMPAETCA HAaXKaTUEM Ha HYKHbIM NepeKkoyaTesb.
Mepekatoyateneit MoxKeT bbiTb OT OAHOIO A0 AECATU, B 3aBUCMMOCTM OT TOrO, CKO/IbKO Npodunei
KPUBbIX HAXOANUTCA B NanKe ¢ npodunamu. Haseaa Ha nepekntovatenb Npoduas, Bbl NOAYYNTE €FO
onuncaHue, cunTaHHoe 3 npodunda. Camm npoduaa moryt 6biTb C-06pasHbIMK, J-06pa3HbIMU U S-
06pasHbIMUK. BO3MOXKHO Mcnosib3oBaHUe U V-06pasHbix, aHaNOMMYHbIX U3MEHEHMIO CNaaiHaMM
npodunen, MeHAKOLWMX BblIbDpPaHHbIE YH4ACTKN AMana3oHa ApKocTel. [locneaHue K nporpamme He
NPWAAratoTCa U MOTYT UATU OTAENbHO, KaK AONOJHEHUA K HEW, NAW BbITb PacCUMTaHbl U NOCTPOEHDI
camocToaTeslbHO. B ogHOM ¢aline npoduns xpaHAaTca cpasy ABE KpMBble — A/1A CBETOB U A5 TEHEN,
HO B Ka)K40M M3 HUX MOXKET OblTb ONMUCAH CPasy BeCb AManas3oH Touek. HekoppeKTHble npoduan,
WAKn ecnun nx B Katanore 6onbwe 10, noarpyatoca He byayT. Mo yMONYaHUIO C NPOrpaMmMon MaeT
nATb npodpunein. OcTanbHble MOTYT NOCTABAATLCA B APYITUX BEPCUAX U/UAN AOMNOAHEHUAX K
nporpamme Uan co34aBaTbCA NO/Ib30BATENSMMU CAMOCTOATESIbHO.
Mpodunun coaepxatca 8 nanke \Calibrilla\Dark_&_Lite_Profiles n umetot paciumpenne *.dlp. bonee
noapobHo untaiite B ReadMel.txt pacnosioXKeHHOM B 3STOM *Ke KaTanore.

[ns HacTPOMKM 061acTU, MPUMbIKAIOLLEN K TOYKE YEPHOTO, MCNONb3YNTE MHCTPYMEHT « 3rnb B TeHAX»
[)1 (Ctrl+Shift+B) coBmecTHO ¢ BHewHUMn Tectamm F2, F3 (Yumalime nodpobHyo memoouky npu
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pabome ¢ uHcmpymeHmom «U3rnb B TEHAX» U SMUMU BHEWHUMU Mecmamu, 8 KOHMeKCMHoU
cnpasKke, omkpsisarowelica kHonkol [?], pacnonoxceHHoli 8 wanke mecmos).

WTaK, MeToAMKa HaCTPOMKM TOYKKU YEPHOTO:

[na 6biCTpOro Bo3BpaTa K TOYKE YEPHOTO C YCTAaHOBKOM COOTBETCTBYIOLLMX 3HAYEHWU I ANA NAeY AMana3oHa
NpPaBKMW, HAXXKMUTE OAHOMMEHHYIO KHOMKY «BP» nan 3aaencTeyinTe KOMBUHaUUIO ropaumnx knasuu (Shift+B).
Tabnnua BCTPOEHHOro Tecta 0To6pasuT 7 LBETHbIX NO0C, PACMO/OXKEHHbIX B TpU CTONOMKa, M elwé oauH
CTONBMK C paBHbIMM UM MO APKOCTM NONOCAaMM CEPOrO L,BETa, COOTBETCTBYIOLLMMM KaHany «ApKocTb». Mpu
npaBKe TemnepaTtypbl N0 TOYKE YEPHOrO MOXKHO MEPEKNOYATLCS MEXKAY KaHaaMu LBETHOCTH,
npeaBapuTe/ibHO CHM3MB NOKa3aTe b NpaBoro naeva ¢ 255 Ao 16. be3 npoBepKkn TemnepaTypbl Npubopom,
UBeT BaM NpUAETCA BbIOMPATb, KaK BM3yaNbHO YEPHbIM A5 BalLero BOCNPUATUA, MAaKCMMaNbHO
HeNTpaNbHbIN, 6e3 OTTEHKOB APYrux LBeToB. Mpu Hannumm Nprubopa Bbl NPOCTO OPUEHTUPYETECH Ha
334aHHYI0 LLeNIeByO0 TEMMNEPATYPY, USMEPEHHYIO MPU MOMOLLU KOJIOPUMETPA UAKN cnekTpodoTomeTpa B
CBOEM NPOrpPammMHOM OKHe, pa3MeLLLEHHOM HA STOM e MOHUTOpeE. 118 TOYKM YEPHOTO B MPOrPaMMHOM
OKHe npubopa Bam NpunAETCA 3a4aBaTb KoopAanHaThl a4na RGB, pasHble (255, 255, 255). B Kauectse
[ONONHUTE/NbHbIX BU3YasibHbIX TECTOB UCNONb3YNTE LWKa/bl BU3yanbHoro KoHTpona (F2, F3), BbisbiBaemble
no ropaymm Knasuwam (Ctrl+F2) ans AdobeRGB wu (Shift+F2) gnsa sRGB. YcTtaHaBnMBalTe BU3yasibHblE TECTbI
Ha YPOBHe rN1a3 1 NepneHauKyNAPHO INHUKN FNa3 OTHOCUTENIBHO MOHUTOPA.

1) [ns ycTaHOBKM BCEX KaHANOB BbibepuTe CHavana KaHan « ApPKOCTU», YCTaHOBUTE UHCTPYMEHT
AY:=3 (pa3nnumna mexay nosocKkamu, cornacHo wkane RGB), a 3aTemM MCNONb3yUTe MHCTPYMEHT
¢doHoBan «nopacseTka» (Shift+l), 13meHAA ypoBEHb SHEPreTUYECKOM APKOCTM NOACBETKM POHa
(ypoBeHb YEpHOro) MaTpuLbl TaK, MOKa Bbl HE CMOXKETe Pa3nnyaTtb 5-6 N0A0C U3 7-MU BO3MOMKHbIX.
Ecnu aToro He yaanocb fobuTtbes, a Bbl yKe 3aMeTeHO U3MEHUIN YEPHDbIN Ha TEMHO-CepbIi, TO
BEPHUTECH K NpeablayLeMy YPOBHIO, KOraa LBeT 6bi ewwé YEPHbIN.

2) MepeianTte K oKOLWKY AY M HauMHalTe YyBEANMYMBATL €0 NOKa3aHMsA, NoKa He oTobpasaTcs Bce 7
NOMI0COK U3 7-MM BO3MOXHbIX. [Tocne 3Toro nepenante Ha TOYKY, PaBHYI 3TUM MOKA3aHUAM
(6onycmum, amo mouka 16). YcTaHOBUTE 15 1EBOrO N1eYa AMana3oHa NPaBKKM eé e 3HavyeHune, a
ana npasoro naeda — 100. Npucsointe AY:=3 1 HauMHANTE NOAHMMATb B 3TON TOUKE KPUBYHO
KaHana «ApKocTb», NOKa BU3yanbHO B 3-M cTONBMKe He ByaeT pasamynmo Tpu rpagaumu. Nocne
3TOro BEPHUTECH K TOUKE YEPHOro HaxaTuem KHOMKN «BP».

3) CHoBa nepenanTe K UHCTpPyMeHTY AY U M3MEHUTEe ero NOKa3aHMA TaK, YTobbl onATb 0To6pasnanCh
BCe 7 NOJIOCOK U3 7-MU BO3MOXHbIX. Mocne 3Toro nepengunTe Ha TOUKY, COOTBETCTBYHOLLYIO 3TUM
nokasaHuam (donycmum, meneps 3mo moyka 12), ycTaHOBUB A1 1IEBOTO NJieya AMana3oHa
NpaBKM eé »Ke NoKasaHuA, a aAna npasoro naeva — 100. Npuceonte AY:=3 1 HauMHalTe NOAHNUMATb
B 9TOM TOUYKE KPUBYIO KaHana «ApKoCTb», MOKA BU3YyanbHO B 3-M CTONOMKe He ByayT pasnnymmbl
Tpu rpagaumu. lNocne 3Toro BEpHUTECH K TOUKE YEPHOTO HaXKaTMemM KHOMKU «BP».

4) TMoBTOpUTE BbILEONUCAHHOE AENCTBME (NYHKT 3) HECKONbKO pas3, NoKa AY He BbINAET Ha
nokasaTesib 3, @ TOYKa NPaBKKU He NPMBAN3NTCA K 4. MpK 3TOM Bam CTaHET C/I0XKHO J06UTbCA 7-MU
NONOCOK U3 7-MM, @ TONIbKO 5-6. Ha 3TOM CTOUT OCTAaHOBUTLCA M CHOBA BCMOMHUTb UHCTPYMEHT
«MNopaceeTka» ¢poHa. HepocTatowme nosnumMm HenposiBAEHHbIX LBETHbLIX MO10C Bbl CMOXKETe
«BblOpaTL» NpU ero nomoLum. MNpm sTom JONXKHbI 0TOOpParXKaTbCA BCe 7 NosOC.

5) [Oanblie npobyitTe cHMXKaTb NoKasaHusa AY:=2. Eciv Npy 3TOM HU OA4HOM rPaAaLnmn He 3aKpbISIOoCh,
TO NepenanTe K NOKasaHUAM, BbiABAEHHbIM B NMyHKTe 3 (B HaWem npMmepe 3To TouKa 16) 1
nonpobyiTe BU3yanbHO YpaBHATb N0 TOHY CPeaHUN KBaAPATUK TPETbeN KOJIOHKM C «3e6poii»
YeTBEPTOM KONOHKMU. MNocne 3Toro CHoBa BEPHUTECH K TOYKE YEPHOTo U, MeHsiA NoKasaHua ans AY ¢
2-X A0 3-x, nposepbTe, BUAHbI M 6 rpagauMoHHbIX N0A0C U3 7-Mu, naun Het. Ecam HeT, To ewé
HEMHOrO NOAHUMUTE NOKa3aHUA MHCTPyMeHToM «loacseTka» ¢poHa.

6) [anblue, ecnn 3TO BO3IMOXKHO, NPobynTe CHUXKATb NOKasaHua AY:=1, 1 Npon3BOAUTL AENCTBUSA MO
aHaNorMu ¢ AenCcTBUAMM, ONMCAHHBIMKM B NYHKTe 5. Ho, cKOpee BCero, 3To MOXeT NPUBECTU K OYeEHb
CUNbHO BbICBET/IEHHBIM INY6OKMM TeHAM. OT TOro [0CTaTOYHbIM DyAEeT yCNoBUE, KOraa npu
COOTBETCTBUM BU3yasIbHOTO TeCTa LesieBo ramme A/s Touek 8 n 16, nokasaHua gna AY byaet
paBHbIM 3-M, NPY KOTOPbLIX BaM ByayT pasinymMmbl 6 UBETHbIX N3 7-MW BO3MOXKHbIX MOI0COK ANA
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«BP». Ha naoxmx maTpuuax TOHOBble KPUBbIE MOTYT BblTb HEMHOIO «33a4PaHbl», U TEM CaMbIM
YyeTBEPTOE NoJie BbITb HEMHOTO TEMHEE TPETHEFO MO TOHY. 1A Nydllero BM3yaNbHOro CpaBHeHMA
no raMmme, NoKasaTe/ib MHCTPyMeHTa AY NpupaBHANTE K HYNHO — 3TO ero cTaHAapTHaA No3MuuA Npu
npuBeaeHUM K LEeNeBOM raMme BCEro AManasoHa TOHonepeaayu.

7) TMpaBKa TouKM 6e/10ro NPOU3BOAUTCA MO TOM Ke CXEME, 32 UCKHOYEHMEM TOTO, YTO BbibUpaeTcs
TOYKa C NapameTpamu, pasHbiMKn 255-AY, a cama Kpmeada «3agupaeTtca» BHU3. [lepBOHaYanbHO
leBoe N/evyo BbICTaBAAETCA paBHbIM 224 Npu OCHOBHOM TOUYKe nNpaBku 255, a npaBoe nieyo
npupaBHMBaEeTCA K Hy/t0. [loKasaTenu ANA KaxK4oro U3 KaHanoB LBETHOCTU MEHAIOTCA TaKUM
o6pasom, uTobbl 6enblii UBeT Obln BU3yabHO HEUTpaAneH. Npu HaMYMM annapaTHO-MNPOrPaMMHbIX
CPeAcCTB, 3Ha4YeHMe TOUKM 6enoro NPUBOANTCA K LLeNeBbIM 3HAYEHMAM MO LLBETOBOW TemnepaType.
BmecTo nHcTpymeHTa «lNogceeTka» ANA BbIABMEHUA TOUKM 6€10ro MCNOb3yeTca UHCTPYMEHT
«KoHTpacT». A TOYHOM BU3yasibHOW YCTAaHOBKM TOUYEK YEPHOTO 1 6en0ro pekomeHayeTca
MCNoab30BaThb CNeuunasibHble BU3YyasbHble TECTbI, KOTOPbIE BbIMAYT KaK AONONHEHWNE K HACTOALLEN
nporpamme. Kpome Toro, B KauecTBe Haya ibHbIX KPUBbIX YA0OHO MCNOAb30BATh CTaPTOBbIE KPUBbLIE
TOHONepeaayn, NoAroToBAEHHbIE M COXPAaHEHHbIe 3apaHee n3 nanku Various_Curves ¢
paclmpeHmem *.crvl. Yutaitte pann ReadMel.txt U3 3ToM Ke nanku.

Hacrtpoiika Touku 6enoro - «\WP» (Waite Point):

[na 6bICTpOro Bo3BpaTa K TOYKe 6e10ro ¢ yCTaHOBKOM COOTBETCTBYIOLUMX 3HAYEHUI A4 NJied AMana3oHa
NpPaBKW, HAXXMUTE OLHOUMEHHYIO KHOMKY «WP» nnn kombuHaumio ropaumx knasmuw (Shift+W). Hactpoiika
TOUYKM 6eNoro aHaNorMyHa HaCTPOIMKE TOUKM YEPHOTO (CM. NYHKT 7 U3 NpeablayLueit MeToanyYecKom
BbIKNaAKN «HacTpolika TOUKM YEPHOTO»).

Mocne ycTaHOBKM TOYKM BEN0ro 1 TOUKM YEPHOTO, BTOPUYHO NPABMTCA CPeAHANR TOUKA NPY NOMOLLM
MHCTPYMEHTa «amma», Noc/ie Yero MoXXHO HEMHOIO M3MEHWUTL MOKa3aHMA BCEX TOYEK KPUBOM
MHCTPYMEHTOM «APKOCTb» MPU BKAOYEHHOM KaHane « ApKOCTb». ITO MMEET CMbIC/ AenaTb, ecu
nosy4YeHHasa TOYKa YEPHOrO OKa3anacb CIMLLKOM CBETNON, YTO BUAHO BM3YaNbHO NO CBETUMOCTU MOHUTOPA.

Mpw nporpaMmmHo-annapaTHOM KOHTPOJie Touek 6es10ro u YEPHOTro, UX NOKasaTean CBOAATCA K Le/ieBbIM
3HayeHMAM Kannbposku («BP» := 0,35 Cd/m2; «WP» := 85 Cd/m2; Temperature := 6500k; Gamma :=
2,1992 gns sRGB, c yuéTom Hawero npumepa). 1A ynpoLweHns BusyanbHON KanMBpoBKM MOXKHO eé
HaYyMHaTb y¥Ke Nocae NPorpaMmHO-annapaTHOM KaAMBpPOBKU, UCNO/b3YA NONYYEHHbIE AaHHble
NIMHeapu3aLmn, Kak npegBapuTesibHble faHHble g BU3YanbHOW KannbpoBku Buaeocnctemol. OcobeHHOo
3TO aKTyaNbHO, KOFAa HYXHO NPaBUTb MOHOXPOMATUYECKUI CABUT, BbISIBAEHHbIA HA KOHKPETHOM
MOHUTOpE.

HauuHas c Calibrilla v.3.3:
[Nns HaCcTPOMKM 06nacTu, MPUMbIKaKOLLEN K TOUKe 6enoro, NCnosib3yinTe MHCTPYMeHT «U3rub B ceeTax»
[)] (Ctrl+Shift+W) coBmecTHO ¢ BHewHUMK TecTamu F2, F4 (HYumalime nodpobHyto memoouky npu

pabome ¢ uHcmpymeHmom «U3rnb B cBeTax» U smumu 8HEWHUMU MeCcmamu, 8 KOHMEKCMHoU
cnpasKke, omkpsisarowelica kHonkol [?], pacnonoxceHHoli 8 wanke mecmos!)

5. JlonoTHUTETbHBIE TECTOBBIE HAOOPHI.

[ononHuTtenbHble TecToBble TabanLbl, KOTOpble GYAYT HYXKHbI NPU NOJHOMU KanMbpoBKe:
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1) TecTtoBas BM3yanbHas Tabaunua c Habopom YepeayroLIMXCa B LLAXMaTHOM nopaake obnactei ¢
«3ebpoi» BEPTUKANbHbIX MOJIOC U TAKUX e FOPU3OHTaNbHbIX Y4acTKOB. [pK HacTpoiKe napameTtpa
Sharpness (pe3KkocTb) BM3yanbHan WKafa A0NKHA PacCMaTPUBaTbLCA O4HOPOAHOM C paccToAHUA
0,7+1,2m oT MOHMTOpPA. TecT Bbi3bIBAETCA MO HaxKaTuio bbicTpbix Knasmw (Ctrl+F1) ans AdobeRGB un
(Shift+F1)gns sRGB. Mpy HOM 3HaYeHUM rammbl Ucnonb3ynTe Tectsl (F1, F5, F6, F7). (Yumailime
nodpobHyo memoduKy npu pabome ¢ 8HeWHUMU Mecmamu 8 KOHMeKCMHoU cripaske,
omKpulsarouwelica kHonKoli [?], pacnonoxeHHoli 8 wanke mecmos!) [lna HaCTPONKM NapameTpa
Sharpness (peskoctb) u Pixel Clock & Phase(TakToBas yactoTa 1 dasa), ecnm oHM ecTb B MEHIO
ynpaB/ieHUA MOHUTOPA, [ONONHUTENbHO Ucnonb3ayiTe (Ctrl+F9) ana AdobeRGB u (Shift+F9)ans
sRGB.

2) TecToBas BM3yasbHas Tabimua ¢ HABOPOM TEMHO-CEPbIX KBagpaToB Ha YEpHOM doHe,
OT/INYAIOLLMXCA APYT OT Apyra coaepxaHnem RGB. Mcnonb3yeTca Ans HaCTPOMKM YPOBHSA YEPHOTO.
TecToBas BM3yasbHasA Tabauua c HA6OPOM CBET/IO CcepbiX KBaApaToB Ha benom doHe,
OT/INYAIOLLMXCA APYT OT Apyra coaepkaHnem RGB. Mcnonb3yeTca Ana HaCTPOMKM TOUYKM 6enoro
BM3YyasibHO. TecT BbI3bIBAeTCA MO HaxKaTuto bbicTpbix Knasuw (Ctrl+F2) gna AdobeRGB u (Shift+F2)
ana sRGB. MoeT 6bITb BbINo/IHEHA Ha cepom GOoHe C Y4ETOM, YTO CPeAHAA TOUYKa Nepes 3TUM
[0NKHa BbITb cBeAgeHa No ramme! ITOT TECT MOMKHO Pa3HECTU Ha ABE OTAE/bHbIe YacTH, YBEINYNB
njowanb Kaxaoro U3 Bu3yasibHbIX TECTOB B OTAE/IbHOCTU, CM. AONONAHUTENbHbIe WKanbl F2, F3, F4.

3) TlpagauMoHHanA KapTa BCero AnanasoHa. TecT Bbi3bIBAETCA MO HaxKaTuio 6bicTpbix Knasmuw (Ctri+F3,
F4) pna AdobeRGB u (Shift+F3,F4) ona sRGB. [lna sTux wenein MoXKeT MCNONb30BaTbCs YiKe
CYLLECTBYIOLLNM TECT A1 NPOBEPKM KaIMOPOBKU MOHUTOPA, HO C rPaayMpPOoOBaHHOM LWKaon ana
Toyek gmanasoHa RGB [0... 255]. Mpu 3Tom Ha KapTe A0J1XKHbl ObITb NPOrpaayMpoBaHbl BCe NOAS,
COOTBETCTBYIOLLME 3HAYEHUAM «/IEHUBbIX KNaBULLI» Nepexoaa no ToYKam BO BpemMa KannbpoBKu.
Mpun KanMbpoBKe OHa MOMOMKET BbICTPO OPUEHTUPOBATLCA, KAKME YYaCTKU KPUBOWM TOHOMEpeaaum
Heobxo4MMO NpPaBuUTb.

Bce 4 BM3yanbHbIX TECTA MOTYT ObITb BbINO/HEHbI B Pa3HOM TUMOPa3Mepe, rae onTMMasbHbl pa3mepbl WKan
500x500, 250x500, 500X250, 125x500, 500x125 px 1 npunaraTbCa Kak 4ONONHEHWNE K HacToALLEN
nporpamme Calibrilla.

B HacTosILEee Bpems K Nporpamme npuiaratoTca Tectbl pasmepom 160x512px (BbicoTa K wnpuHe (HxB)).
JOnsa moHuTopoB ¢ maTpuuein TN 60nee 601bLION MO BbICOTE TECT UCMO/Ib30BaTh He LenecoobpasHo. B
nanky ¢ BU3yasibHbIMW TECTAMM Bbl MOXKETE MOMECTUTb U CBOM TeCTbl, NPeBapuTe/IbHO COXPaHMB CTapble B
oTAeNbHOM Nanke. a5 BbI30Ba TECTOB U3 MPOrpPaMmmMbl BaM AOCTYMHbI CNYKebHble KNaBuLn B KOMBUHAUUM
oT F1 oo F12, ot Ctrl+F1 no Ctrl+F12, n ot Shift+F1 o Shift+F12. Kaxkabit dain Tecta g0ONKEH HAYMHATLCSA C
COOTBETCTBYIOLLErO Ha3BaHUs dyHKUMOHaNbHOM Knasmwm (ot F1 ao F12, ot CF1 go CF12, n ot SF1 oo
SF12,), v 6bITb NOMeLLEH B NankKy ¢ Tectamu nporpammel Calibrilla «External_Tests».
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6. BHeipeHMe KPUBBIX TOHONIEPEAAYN B TPOQUIIb YCTPOHCTBA
OTOOpa’KeHU .

[na vmnopTa KpMBbIX TOHOMEpeAaym B Npoduib MOHUTOPA MOXKHO COXPaHUTb AaHHble LUT B dainbl ¢
pacwupeHnem *.CRV1 (B aTom popmaTe 04HOBPEMEHHO COXpaHAeTcA Tpu daitia, No OAHOMY AR Kax4oro
L,BETOBOrO KaHasa). 9TW AaHHble IeTKO MMMNOPTMPOBaTL B *.xIs ons AanbHenwero MateMaTU4eckoro
npeobpas3oBaHMA COrNacHO AaHHbIM, YTO yKe cogepskaTca B Terax (r_TRC, g TRC, g_TRC). Nony4yeHHble
AaHHble MOXHO MMMNOPTMPOBATbL B Npoduab *.icm moHuTopa. (Kak pasgennTens AoaKHA ObITb TOUKa, C
TOYHOCTbIO 4,0 6ro 3HaKa 3a 3anAToi). KoHeuHbl daiin UMeeT BUA, anorMuHbIi CTPYKTYpe dainna *.crvl Ho ¢
nepecynTaHHbIMU SaHHbIMUK. 3aTem 3TK paiiabl ¢ nomolbio nporpammsl ICC Profile Inspector (Bepcun He
HUXe 2.4), umnopTupyoTca B cooTeTcTBytowme Tern XTRC (Utobbl yBuaeTb B okHe Read Curve dainbi
*.crvl, cmeHuTe B dmabTpe TN daiina ¢ *.txt Ha *.*), a cam NpoduUNb MOHUTOPA NEPECOXPAHAETCA C UHbIM
nmeHem *.icm.

MNocnenoBaTeIbHOCTb ONepaLuii Mo 3KCMOPTY KPUBLIX B MOHUTOPHbIN Npodub:

1) CoxpaHuTb B TeKcToBbIN daiin curve_*.crvl pesynbTaTbl BU3yasbHOW KanMBpOBKM MOHUTOpPA. Mpn 3TOM
AaHHble LUT VA 6yayT aBTOMaTUYECKMN COXPaHEHbI B TPU OTAENbHbIX haina — oauH dalin gns ogHoOro
KaHafa LBETHOCTHU:

curve_r.crvl (COOTBETCTBYET AaHHbIM KPaCHOTO KaHasia LLBETHOCTH)

curve_g.crvl (cooTBeTcTBYET 3e/1EHOMY KaHany)

curve_b.crvl (cooTBETCTBYET CMHEMY KaHany)

[aHHble 3TuXx GainnoB HYXKHO NepecYUTaTb COrNACHO AaHHbIM, COAEPNKALLMMCA B Npoduie MOHUTOPA, B
Terax rTRC, gTRC, bTRC 1 oTHocuTeNnbHO gaHHbIX *.crvl npu 06HynéHHom coctosiHum LUT VA, laHHble 13
3TUX Teros npoduns npeobpasyroTca Kak nocaesoBaTeibHOCTb Ymcen, rae Y=(f)X*"Gamma gns kaxgoro u3
3HauyeHu ot 1ro ao 256ro. Mpu 3ToM YMcna NPUBOAATCA K AManasoHy, aHanormyHomy LUT VA (0~ 65536)
X=x*256, aHanorm4yHom nocaenoBaTeNbHOCTM YMCcen onncaHHom B dpannax *.crvl (cogepralme faHHble
KOppeKuun Bo Bpema Kanmbposku LUT VA).

Onpeaenvm bopmybl 417 PacHETOB:

Formula (1) Yro Takoe uenesas ramma-PpyHKUuA otobpaxkeHua (OEFT)?

Ansa kaxooli yenesoli eamma-gpyHKUuuu 6epémcsa popmyna eé OEFT. Tak, Hanpumep, BT. Rec.2020
onpeodensem AuHelHyo nepedamoYHyo hyHKUUI 019 2aMMa-KOPPEeKUUU, Komopas Asssemcsa moli xee
camoli nepedamoyHol pyHKyueli 019 2amma-KopeKyuu, Ymo u 8 Rec.709, 3a UCKAOYeHUeM moao, Ymo e20
napamempol 3a0aHbl 6oabweli mMoYHOCMbIO:

E’:=4.5%E, EC/IN O<=E<b, MUHAYE a*E"0.45-(a-1) EC/IN b<=E<=1, 20e E — cuzHa, nponopyuoHanbHbIl
UHMeHcusHocmu ceema Ha e8xode Kamepel, a E’ — coomeemcmeayowuli HesuHelHsil cueHan, a 3HaYyeHuli a
u b — 3Ha4YeHuA yHKYuU, Komopbie obecrieyusaem Heobxodumoe ycriogue 0715 HerpepbiBHO20 COeOUHEHUS
08yx ompe3Ko8 Kpuesoli Aprkocmu, 07158 00CMUMEHUA hyHKYUU C Hernpeposi8HbIM HAKAOHOM, U pusooum K
3HaueHUAM a = 1,09929682680944... u b = 0,018053968510807.... [1o npakmu4yecKkum coobpareHuam
MO2ym UCoAb6308aMbCA CAe0yroujue 3HaYeHUS:

a=1,099 ub =0,018 0na 10-6umosbix cucmem

a=1,0993 u b =0,0181 0s1a 12-6umosbix cucmem

CoomesemcmeeHHO 2aMMa-KoppeKyusa coeaacHo UHDTV (Rec. 2020) umeem 8uo:

//In :=ify>0.0181 then L=1.0993*yA(1/2.22222)-0.0991 else L=4.5*y — 0aHHbIl OEFT (dn4 Kamepol);

// Out := if y>0.081 then L=((y+0.0991)/1.0993)"(1/0.45) else L=y/4.5 — daHHbIe EOFT, codepxawjuecs 8
meee ICC/ICM npogpunsa ‘TRC’ (dna ycmpolicme omobpaxceHus).
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Formula (2) Ecau moyka yépHo20 0519 mpPéx KaHaM08 ysemHocmu U mo4ka benoeo cosnadarom ¢ Kpaamu
duanasoHa, coenacHo crneyugpukayuu ICC ¢ 3HayeHuamu 0 u 65535, mo cymu asmo nocnedHsas moougukayus
gopmynel (1). Popmyna onucsisaem, Kak paccyumeisaem smo npozpamma CLTest (mpu amom He
yyumelgaemcs cumyayus, Ymo Kpas duana3oHa Mo2ym He co8nadame o c80UM 3HA4YeHUAM, MO3MOoMYy 8
onucaHue 3Ha4yeHuli 01159 hopMysibli BHECEeHbI UCIPAsaeHUs U ymOYHEeHUs) .

BHUMa@HUe, Mo yMoAYaHUIO ucnosns3yiime ¢popmyny (2.1 u 2.2)!

Formula (2.1)

DOna 6onee cnoxKHbix rama-¢pyHKumii EOFT, ana Kaxkaoii M3 256 ToueKk gnanasoHa BbiBeAeHa CBOA
ueneBad ramma, Kak ogHomepHasa Tabaunua. Nocne yero cam pacuér ‘output’ Kpusoii CRT nmeer sug,
NPOCTOro aJiropUTMa ONMUCaAHHOIO cneaytowein popmynoi U 1eKo BCTpansaemoii B 1l0byto nporpammy:
Gamma for Count=256,

f(16bit)=(Count”2-1)/Count=257

In=(255*(Count/255)*(1/Gamma_In))*f(16bit)

Out=(255*(N/255)*Gamma_Qut)*f(16bit)

roe 257=65535/255, a 65535=2"16-1 (oTHMMaem eauHULLY, T.K. 3TO «HyneBoe»/nepBoe 3HayeHue Bce
WKanbl, rae 65535 — 310 makcMMmanbHoe 3HaYeHune npu 16bit-Hom useTe). TabanuHble 3HaueHns Count(N)
and Gamma(fof N):=Gamma_Out ecTb B dpaitnax *.CSP, 8 nanke ColorSpaces/

Formula (2.2)
Kak HaliTK ueneBylo raMmy AAA KaXKaoi Toukn guanasoHa Count(N) and Gamma(fof N)?
Count := 256, a Gamma := Gamma_TRC uTo naeHtnuyHo Gamma(fof N),
Gamma_TRC= Log(Vn/65535,V0/65535)+f(p), rae Vn:= 1DLUT m3 tera 'TRC', a VO:=Count*257 (Homep To4KM
KPUBOM, KpOME NepBOro U NocneaHero, Npu LWKaAnMpoBaHMM CaMoi KpMBOM B 256 3HaueHuin). KoHeuyHo
npeABapuUTeIbHO KPUBYHO MOXHO paccymMTaTb CAMOCTOATENIbHO B TabAMYHOM pefakTope, NCNosib3ysa camy
uenesyto ramma-pyHKumo EOFT ana gaHHoro ctaHaaprta/pekomeHgaumm, Ho B Tere ‘TRC’ oHa nosyyeHa
TOYHO TaK-¥Ke U eC/IM Bbl He 3HAETe NPaBU/bHYIO GOPMY/Y, TO MOMKETE B3ATb 3HAYEHMA IKCMOPTUPOBAB UX
13 Tera npoduns, YTo NoaaepKUBAET Takyto ramma-dyHKumnio EOFT. Gamma_TRC (Count=0):=1
dopmynbl ecTb B cnpaske ¢alinos *.CSP, B nanke ColorSpaces/
// ®opmyna (2.2) ana TabanyHoro peaaktopa EXELL:
//Gamma In:=EC/IN(1>In/65535;EC/IN(In/65535>0;LOG(Count/255;In/65535);1);1),

rge In(0...65535), a N=(Caunt) (0...255)
//Gamma Out:=EC/IN(1>N/255;EC/IN(Count/255>0;LOG(Out/65535;Count/255);1);1),

roeOut(0...65535), a N=(Caunt) (0...255)

Formula (3) ZJasalme pazbepém, yumo deaname, ecau moyku 4épHoz20 u 6es020 umerom pasHole 3Ha4YeHUs
U He coenadarom ¢ Kpasamu 0uanas3oHa (cmaHoapmHasa cumyayus 0a4 codeprcumozo LUT VA),
meopemu4ecKu 80 8peMsa PeOaKMUPOBAHUA CYMMAPHO NMPUMeHAeM cAedyrouyto hopmyny rno yMoa4aHuio,
MOMOMY KAK OHa y4Yumelgaem cumyauyuu, paccmompeHHsle 8 gpopmynax (1) u (2) :
G_TRC_New2=Min+(Max-Min)*[(( FO-Min) +(Fn - F0))/(Max-Min)]*G_TRC

Max — MaKcMmaibHoe 3HaYeHue, B3AToe U3 KaHana uBeTHocTH (13 ¢aina *.CRV1).

Min — MMHMMaNbHOE 3HaYeHune, B3ATOE 13 KaHasa uBeTHocTu (13 daiina *.CRV1).

G_TRC—no cy™n, Hawwa Lenesas ramma 13 r1aBHOro OKHa NPOrpaMmbl, KOTOPas U AOAXKHA 6bITb NponNMcaHa
8 Tere CRT npodunsa MoHUTOpPa *.icm, Man XKe 3TO 3Ha4YEeHME MOKET OT/INYATLCA AN1A KaXKA0N TOYKN KPUBOW
TOHOMepeaayn, n ero Hy>kHo 6paTb U3 TabanyHoro daiina ANs Kaxkaoro sHa4YeHUA oTAe/bHO.

Fn — gaHHblie LUT VA 13 daiina *.CRV1

FO — 06HynéHHble gaHHble LUT VA, us ¢aitna 0*.CRV1

— C 0O4HOW CTOPOHbI, Ka3an0Cb Obl 3TO BCE YTO HAM HYXKHO caenaTb ¢ AaHHbIMKU 13 *.CRV1.

Ha npaKTuKe HY}XHO NOMHUTb, UTO B Tere ‘TRC’ xpaHUTCA TONbKO Lenesas ramma ‘Input EOTF +
AONONHUTENbHO BO3MOXHO K Hell ,06aBUTb raMMa-KOMMNEHCcauMio ANA AaHHOTO MOHUTOPA.

B npoTuBHOM cayyae Bbl MoKeTe 06pe3aTb MHGOPMALLMIO B TEHAX /UK CBETAX, N UCKA3UTb
MHOOPMALMIO B TEHAX M TaM NOABUTCA «ropb» UK «Npamasn IMHUAY» - TOBTOPAIOLWMIACA pAL 3HAUYEHUN,
0cobeHHO ec/in ramma-OyHKUMA CTPEMUTCA K YBEIMYEHMIO KPpMBOW, eLLé bonee CKpueasa eé BHK3. Koraa
3HAYEHWA HAYMHAIOT NOBTOPATLCA, NPEBPALLAACH B NPAMOM y4acToK. — [pun 3Tom pAg rpasaunii ToHa
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npeBpaLlaeTca BCEro B OANH TOH U rpagalun nepBuUHblie TePAoTCA, AN Yero cieyeT KOHTPONPOBaTb
yncnoBble 3HaYeHUs Kpaés AnanasoHa. Ecnm aTo npounsowno, To oTkaxkuTech B Tere ‘TRC’ oT
[,0NONHUTENIbHOTO KOMMEHCUPYIOLLEro MOHUTOP raMMa-npupocTa 3Ha4YeHUM U 0CTaBbTe TO/bKO
CTaHZAPTHYO GYHKLMIO LeneBo rammbl. MocnegHown MOXKHO NocumTaTb M B TabMYHOM pesaKTope no
dopmynam onMcaHHbIM B Nporpamme, cMm. dpaiinbl *.CSP u untaiite pasgenbl CpaBKK, rae onucaHa
dyHKUMA EOFT), a BOT 3HaUeHUA M3MEHSAIOLLLME TOUKY 6e/10ro U TOUKY YEPHOro, Kak u npodunb
KOMMNeHcUpylowei Kpueon B611M3m TOUKM 6e10ro U YEPHOro U ganee Ha NPOTAXKEHUU BCEU KPUBOU
TOHONepegaun, A0NKHbI ObITb COXpaHEeHbl 0TAeNbHO B Ter ‘VCGT’,.T.K. 3TU KpuBble TOHONepeaauu
NPUMEHAIOTCA NociefoBaTeNbHO, ogHa nocne gpyroii. [f(CMM - V Linear)] -> [f( input EOFT - 'TRC’)] ->
[f(compensation CLUT VA - "VCGT)]

Mol ceityac no cytv pasobpanu, noyeMmy M3Ha4yanbHO HUKTO He 3anMpaeT Bce AaHHbIN B Ter ‘CRT:=
Gamma_TRC := Gamma(fof N), a yactb MHdopmaumm xpaHuT B ogHomepHom LUT Tera ‘VCGT’ := CLUT VA
To4YHO TaK:Ke U B TabMUHbIX NpoduUAnAX, COAEPKUTCA TPU KpuBbX (A, B, C), a He ogHa, Kpome 3DLUT,
BHYTPW KOHBelepa npeobpasoBaHuii Tera ‘AtoB’ nnam ‘BtoA’. TpeTbsa KpMBaa UCNOb3yeTcs ANA
LUKA/IMPOBaHWNA YMCNOBOTO AManasoHa.

Pe3tome: ecM KOMMNEHCALMOHHAA rAaMma-PpyHKLMA K LEeNeBOM raMme He YMEHbLIAET YnMcao rpagauuii. To
Mbl MOXeM 3anuncaTb eé Bmecte ¢ Terom ‘TRC’, a Bce ocTasibHble NPaBKM 3anuncaTtb yKe B KPUBYIO Tera
‘VCGT’, uHaue Bce AOMNONHUTENIbHbIE MPABKM, BKAOYAA M KOMMNEHCUPYHOLLMIA ANA MOHUTOPA FaMMma-
npupoct nuwyTca B Ter ‘VCGT’, a dyHKuma EOFT B Ter ‘TRC'.

MMeHHO No 3TUM NpUUYMHAM PeKoMeHAYeTca Ucnonb3osatb popmyny (2.1) u (2.2)!

2) Haww daiinbl npusBeneHbl K BUAY, YATaeMOMY NPOrpaMmon

ICC Profile Inspector (freeware) http://www.color.org/profileinspector.xalter

[JaHHble 0 KpmBbIx TOHoNepeaaum LUT VA KarKaoro n3 KaHanoB LLBETHOCTU MOTYT BbITb COXPaHeHbI, Kak
oTAeNbHbIEe TEKCTOBbIe $hai/bl, AasKe eCM OHU BblN M3HAYabHO COXPaHeHbl B oaHOM daiine (Hanpumep,
C pacwmpeHmem *.crv3), uam 6b1am co3aaHbl B Apyroi nporpamme *.txt (HeKkotTopble ramma-¢yHKLUMU
rotosble Ana 3arpy3ku B Ter CRT ecTb B nanke Various_Curves/... ). B ciyyae egmHoro Tekctosoro ¢daina
MOKHO 3KCMOPTMPOBaTb ero B TabanyHbii pegakTop Excel, rae ero yaobHo 6yaeT pasaenvtb B TpU
oTaeNbHbIX hanna, Hanpumep: curve_1_red.txt, curve_1_green.txt, curve_1_blue.txt

3) Ansa eepcuii npozpammeol Calibrilla 3.4 u 4.2: oTkpbITh NpobUAL MOHUTOPA (Hanpumep,
Nec1990sv_D60G22 035-796 5.icm) B nporpamme ICC Profile Inspector.

Ansa eepcuu npozpammei Calibrilla 5.0: BoiiT B meHi0 « CoXpaHUTb B Gaitn» U3 rNaBHOrO OKHa NPorpammel,
BblIOpaTb pacwmpeHue *.icc nam *.icm (4To 3aBMCUT OT TOro Kakom npodub Bbl Byaete peaakTMpPoBaThb,
M3MHARA ero AaHHble U BHEAPAA B HEro HOBble AaHHble U/UAK Tern), a Tak:Ke BbIbPaTb 1 HaXKaTb daiin B
KOTOPbIN Bbl MaHUPYeTe AenaTth «BHEAPEeHUE» HOBbIX AaHHbIX. [ocne Ha)aTua Ha KHoMKy « COXpaHMTbY,
OaHHbIN dann byaeT apxMBUpPOBaH C Ao0bHaBNEHNEM B ero KOHLe paclmnpeHuns *.old, a ero gaHHble (Teru)
6y4yT NCNONb30BaHbI B OTKPbIBLUEMCA MEHIO «BHEAPEHUA» ANA peAaKTMPOBaHMA Npoduaa, Kak 1 nocne
COXpPaHeHMA OH yHac/neyeT aHaNIorMYHOe UMA NPOdUIA, eCNu Bbl €10 HE U3MEHUTE B COOTBETCTBYIOLLEM
Tere.

4) Ansa eepcuii npo2pammeol Calibrilla 3.4 u 4.2: ImnopTMpPoBaB B €ro Teru nosiydeHHble nyTeém nepecyérta
(cm. n. 1)dannbl (4Ba pasa WENKHUTE MbILbIO MO HA3BaHMIO HYXKHOTO Tera, A1 OTKPbITUSA BO3MOMKHbIX
OENCTBUN C HUM):

curve_r.crvl (nav curve_1_red.txt) umnopTtrposats B Ter rTRC

curve_g.crvl (unum curve_1_green.txt) umnopTtuposatb B Ter gTRC

curve_b.crvl (unu curve_1_blue.txt) umnopTtnposats B Ter bTRC

Ansa eepcuu npozpammel Calibrilla 5.0: npUcTyNUTb K peAakTMPOBAHMIO HYXKHbIX TEFOB B OKHE «BHeApeHmne
B ... npoduab*.*» (gce delicmeus noOpobHO onucaHbl 8 Cripaske o 0aGHHOMY MOOYI0).

5) Npu nomoum nporpammeil
Monitor Asset Manager (freeware) http://www.entechtaiwan.com/files/moninfo.exe
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Bbl moXKeTe YTOYHUTb KOOPAMHATbI XPOMATUYECKUX KPACHOTO, 3€/1EHOIO M CMHErO LBETOB, @ TaKXe TOUYKMU
6enoro, MU3MEPEHHbIX MPU BbIMYCKE Ballero MOHNUTOPa M NPOLWNTbIX B HEFO Ha 3aBoJe.

Mprmep AaHHbIX, KOTOPbIE cuMTbIBaeT nporpamma Monitor Asset Manager:

Color characteristics

Default color space...... sRGB

Display gamma...... v 2,20

Red chromaticity......... Rx 0,640 - Ry 0,330
Green chromaticity....... Gx 0,300 - Gy 0,600
Blue chromaticity........ Bx 0,150 - By 0,060
White point (default).... Wx 0,313 - Wy 0,329
Additional descriptors... None

3TM AaHHbIE Bbl TOXKE MOXKETE UCMPaBUTb B COOTBETCTBYHOLMX Terax npodunsa npm nomoLlum nporpammsi ICC
Profile Inspector ans sepcuit nporpammeol Calibrilla - 3.4 1 4.2, B Bepcumn 5.0 noAasmaca cBo moayb
peaaKkTUPOBaHNA TErOB «BHEAPEHUE B ... MPOPUAb™.*», KOTOPbIA nMmeeT Bonee pacluMpeHHbIi GyHKLMOHAN
W [OCTYMNEH NPU COXPaHEHMM pe3ynbTaToB B $aii U3 INaBHOFO OKHA NPorpammel (8 Kayecmae rnpoguns,
rnodnexcauiezo NPasKe, MOXCHO UCMO0Ab308aMb 3a800CKOU Npoghusns MoHUMopa 019 0aHHOU modenu, oH
06bIYHO ecmb 8 HAbope UHCMAAAAYUU MOHUMOPA, a 0718 UMIOPMA Me2o8 8 Nnarke ¢ npoguasmu ecmes
mecmoesblili npogusb, OMKyOa MOXHO 3aUMCMB0OBAMb HYXHble meau, Komopele rnaaHupyeme
pedarkmuposame/usmeHamMs uau bepume aHA02UYHbIE Me2u U3 MPoguaa co30aHHO20 018 8aule2o
MOHUMOPA Npu e20 npPozpamMmHo-annapam-oli kanubposke). Ecnv Bbl He NNaHUpPYeETE U3MEHATb U
KOMMNUAMPOBaTb HOBbIN NPOdUb, @ XOTUTE BOCMO/Ib30BATLCA TO/IbKO PYHKLMEN MPOCMOTPA COAEPHKUMOTO
TEKYLLEro, To Noc/sie OKOHYaHMA pPaboTbiC MOAYAEM BbIANTE N3 HETO He COXPaHAS U3MEHEHWI, HaXKaB
CTpesIKy OTKaTa — KOTMEHUTb BHeapeHne»!

6) Ans eepculi npoepammei Calibrilla 3.4 u 4.2: Coxparntb npodunb, 406aBUB B ero HasBaHue by
yA00HY0 AnA Bac MeTKy, 61arogaps KOTopoi Bbl byaeTe 3HaTb O BUAOU3MEHEHUWN OTPEAAKTUPOBAHHOMO
npoéwuns, Hanpumep " _TRC" nam “_v2” n nonyunts npodunb (Hanpumep, Nec1990sv_D60G22 035-
796_5 TRC.icm), nocne 4yero noArpy3uTb ero B cUCTemy (HakaTb MPaByto KHOMKY MblLIK, 1 BbI6paThb
«3arpysutb B CUCTEMY»)

Ansa eepcuu npozpammei Calibrilla 5.0: 8 rnaBHOM MeHIO NPOrpammbl, PAAOM C UHANKALMNEN BULEOKAPTI,
€CTb KHOMKa [...], Npy HaBeAeHMM Ha KOTOPYHO BUAEH TEKYLLMIA 3arpy>KeHHbIN B cucTemy npodunab Ans
OaHHOW BUAeonapsbl, U NpU nepexoae No KOTOPOI OTKPOETCA MEHI0 A8 U3MEHEHUA CUCTEMHOTO npoduan
no/sib3oBaTesA (Tenepb He HYXKHO AONO/IHUTENIbHO UATU B CUCTEMY, YTOObI USMEHUTb 3TU HAaCTPOMKM).
AybnnpyeTca KHonKa [...] — «CMeHUTb cMCcTeMHbIV NPoduib» U B NEPBOIN M BTOPOW BKAaLKaxX OKHA MOAYANSA
CMM, pagom c npodunamum ‘Output’ Karkaoro us nocnenosBaTesibHbiX KoHBelepos moayns CMM. MNepsbliit
— ocyLLecTBAAET NpaBuIo AN accounmnpoBaHms rpadpuyeckoro TectoBoro daina ¢ npoduaem (HasHayeHus
npodwuns ana obpabatsiBaemoro CMM maTepuana — BHELIHWE TECTbI U LLIKaJIbl KOHTPO/1A NpK
pefaKTUPOBaHUK) U Aanee ero KOHBEPTUPOBAHMA B BbIOPAHHOE LiB. MPOCTPAHCTBO, @ BTOPOW KOHBelep
06paboTKM yrKe KOHBEPTUPYET NOYYEHHbIE AaHHbIE B MOHUTOPHLIV Npoduab. Ecnun 3aaeicTBoOBaH TONbKO
OAMH KOHBelep 06paboTKM, TO Ha ero BXxo4e Ha3Ha4vaeTcs NPaBmIo accoummnpoBaHme Gainaos 1 TECTOBbIX
Tabnuu, a Ha BbIXOAEe CTaBUTCA MOHUTOPHbIN NPOodUIb B KOTOPbIN NPOMUCXOAUT KOHEYHOE NpeobpasoBaHme
ANns oTobparkeHus Ha aKpaHe. (bosiee noopobHo o pabome modyna CMM cmompume 8 pazdese cripasku
noceawéHHoli amomy mMooysto)

7) Ansa eepcuii npozpammel Calibrilla 3.4 u 4.2: [1ea pa3za WENKHYTL IEBOW KHOMKOM No nosto paboyero
cTona, Bbibpas "CBoMCTBA", B MOABMBLLUEMCS OKHE BbIOPAaTb BKAAAKY «MapameTpbl», OTMETUTb TEKYLLUN
MOHUTOP M HaKaTb KHOMKY «[JonosHUTENbHO». B NoABMBLLUEMCA OKHE BbIBpaTh BKAAAKY «YnpasieHne
LBETOM», HaxKaTb KHOMKY «/106aBMTb», BbIOPATb Hall KOHEYHbIN Npoduab 1 HaxaTb "OK!"

Bce pericteusa onucarbl ana Windows XP u Vista. B Windows 7/8/10 nyTb HEMHOTO oT/iM4aeTcs
(yanuusetca).
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Mamepuan nodzomosun Kobzape A.F0., 20192. (Mamepun 6bin nepsuyHo nodzomoeneH 8 2011e. 015
Calbrilla v.3.4 u no3xce ompedakmuposaH ¢ yyémom usmeHeHuli 8 Calibrilla v5.0. lNMpu HaxoxdeHuu
owUubOK 8 hopmynax, onevyameax uau HeMo4YHOCMSAX - nuuwiume mMmHe Ha rnoymy!)
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