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AHHOTALUA

Ipenmer ucciaenoBanus. PaccmarpuBaeTcs 3aja4a BHIYUCICHHS OLCHKN CMEICHUSI KOOPIMHAT I[BETHOCTH H300pasKeHUs,
BBIBOJIUMOIO Ha >KUAKOKPUCTAUIMYECKUE IaHENU C pPa3iIM4YHBIMU CBOICTBAaMM IO LBETOBOCHpOU3BeAeHHI0. CBOWUCTBO
[[BETOBOCIIPOM3BEICHHS SKPaHa OIMCHIBACTCS MaTeMaTHYEeCKOH MOJiebio. Pa3opoc BETOBBIX XapaKTEPUCTUK IKPAHOB UMEET
CTaTUCTUYECKyI0 npupony. OTaM4Mg MO LBETOBOCHPOM3BEICHUIO JKPAaHOB BOCHPUMHMMAIOTCA HabmromareneM B (opme
Pa3nUYaONIMXCs BETOB U OTTEHKOB, OTOOpa)kKaeMbIX Ha OJHOTUIIHBIX CEPUHHO BBITyCKAaeMbIX dKpaHaX. L[BeTOBbIE OTIHUUS
XapaKTEePU3YIOTCS YHCIOBOH MEpOH pPa3HOCTH LBETOB M MOTYT OBITh MaTeMaTHYECKH KOMICHCHPOBaHBL Ocolyro
aKTyaJIbHOCTh pEIICHHE 3aJa4d y4eTa CTaTHCTHYECKOW MPHUPOABI pa3dpoca LBETOBBIX XapaKTEPHCTHK dKPAHOB MMEET Ui
aBHAIMOHHOTO NprbopocTpoenus. Merton. OueHka CMeIeHHsT KOOPAWHAT IIBETHOCTH N300payKeHHsI OCHOBAHA Ha IPUMEHEHNH
3aKOHOB CMelIeHus I1BeToB I paccmana. VICXOIHBIME JAHHBIMH JUTSL KOJIMYECTBEHHOTO pacdeTa CMEIIEHHs SIBISIIOTCS Tpodmin
JIBYX OTJIMYAIOIIUXCS XKUIKOKPUCTAJUIMYECKUX MaHesel, 3aJaHHble MaTPULIAMU BECOB Ul KOMIIOHEHTOB OCHOBHBIX 1IBETOB
(kpacHbIit, 3e/eHbIH, CUHUIT). Pacyer OCHOBaH Ha PELICHHH CHCTEMbl YPaBHCHHH M BBIYHUCICHHH [[BETOBOW pa3HHIbI Ha
XY-mnockocti. B o6iieM ciiydae, pacdeT MOXET ObITh MPOM3BEACH W B JPYrMX LBETOBBIX mpocrpancreax: UV, Lab.
Craructrudeckas mpupoza pa3dpoca IIBETOBBIX XapaKTEPUCTHK IKPAHOB YUTeHA B MPEATIOKCHHOW MaTeMaTH4ecKoil MOJemH,
OCHOBAaHHOW Ha MHTEPBAJIBHOM 3aJaHUM 3HAUEHUM KOOPJMHAT LIBETHOCTH BEPLIMH TPEYTOJbHHMKA I[BETOBOTO OXBaTa Ha
MHOXKECTBE CEpUIHO BBIMYCKaeMbIX 00pa3noB. (OCHOBHbIE pe3yJbTaTbl. Pe3ynbraToM HCCIICIOBaHUS — SIBISIOTCS
MareMaTHYeCKue BBIPAKCHUS, MO3BOJSIOIINE IEPECUNTHIBATG 3HAYCHUS KOOPAMHAT I[BETHOCTH H300pa)KeHHs,
MHIUIIPYEMOTO Ha Pa3IMYHBIX 00pasiax >KHIKOKPHCTAJUTMYECKHX SKpaHoB. [lokazaHO, YTO TEXHOJOTHMUESCKHN pazdpoc
L[BETOBBIX XapPaKTEPUCTUK 3KPAHOB MOAYMHACTCS C JOCTATOYHOH A NPaKTUKU TOYHOCTBIO JBYMEPHOMY HOPMaJIbHOMY
3aKoHy pacupezaenenus. [IpuBenensl pe3ynasrartel MoaenupoBaHus. [TomydeHsl IUIICH CeYeHUs] THCTOrpaMM PacIpeiesieHus
KOOPJMHAT LBETHOCTU Ul MATH IPOU3BOJBHO 33/IaHHBIX LBETOB, COMIACYIOLIMECS C TEOPETUUYECKHMMM BBIPAKEHHUSIMM.
IIpakTHyeckasi 3HAYMMOCTb. Pe3ynbrarl paOOTBI MOTYT HCIIOJB30BAaThCS Pa3padOTUYMKAMU CPEACTB OTOOPaKEHUS
HHPOPMAIIMK ¥ U3TOTOBHUTEIISIMH KHUIKOKPUCTAJUIMIECKUX MaHENeH I BHIITOJHEHHS KOJTOPUMETPHUYESCKHX PacdeToB U IS
OLIEHKH TEXHOJOTHYECKOro pa3dpoca KOOpAWHAT IBETHOCTH HWHIUIHMPYEMOW HH(POpMALUU IO MHOXKECTBY CEPUITHO
BEIITyCKaeMbIX 00pa3IOB JHCILICEB.
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Abstract

Subject of Research. We consider the problem of evaluation of chromaticity coordinates shift for image displayed on liquid
crystal panels with various properties on color reproduction. A mathematical model represents the color reproduction
characteristics. The spread of the color characteristics of the screens has a statistical nature. Differences of color reproduction
for screens are perceived by the observer in the form of different colors and shades that are displayed on the same type of
commercially available screens. Color differences are characterized by numerical measure of the difference of colors and can
be mathematically compensated. The solution of accounting problem of the statistical nature of the color characteristics
spread for the screens has a particular relevance to aviation instrumentation. M ethod. Evaluation of chromaticity coordinates
shift of the image is based on the application of the Grassmann laws of color mixing. Basic data for quantitative calculation
of shift are the profiles of two different liquid crystal panels defined by matrixes of scales for components of primary colors
(red, green, blue). The calculation is based on solving the system of equations and calculating the color difference in the XY-
plane. In general, the calculation can be performed in other color spaces: UV, Lab. The statistical nature of the spread of the
color characteristics for the screens is accounted for in the proposed mathematical model based on the interval setting of
coordinate values of the color gamut triangle vertices on the set of commercially available samples. Main Results. Carried
out researches result in the mathematical expressions allowing to recalculate values of chromaticity coordinates of the image
displayed on various samples of liquid crystal screens. It is shown that the spread of the color characteristics of the screens
follows bivariate normal distribution law with the accuracy sufficient for practice. The results of simulation are given. We
present the ellipses of section for histograms of distribution of chromaticity coordinates for five randomly defined colors that
are consistent with the theoretical expressions. Practical Relevance. Research results are usable for engineers designing
modern indication equipment based on LCD-panels and for manufacturers while colorimetric calculations and estimation of
technological tolerance of chromaticity coordinates among display units in mass production as well.
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BBenenue

[Ipu paspabotke (yHKIMOHATEHOTO MPOTPAMMHOTO OOecIieueHHs OOPTOBBIX CPEICTB MHIHMKAIIMH KJIacca
MOIIN (MHOTOMYHKIIMOHATBHBIN [IBETHONW MHIUKATOP) CIICIIHAIHCTHI PEIIAIOT 33]a4y BHIOOpA [[BETOBOM MAIUTPHI
H300paXKeHHs], HHANIUPYEMOTro Ha 3kpane xuakokpucrammaeckoit (KK) manenu [1, 2]. Beibop 1BeToBO#M manut-
PBI CONPSDKEH C HEOOXOAMMOCTBIO BBINOJHEHUsI TPeOOBaHMI HOPMAaTUBHO-TEXHMYECKOH JAOKYMEHTAIUH, IEeHCT-
BYIOIIEH B aBUAIIMOHHOW MPOMBIIUIEHHOCTH, U C HEOOXOIMUMOCTBIO MTPE/ICTaBICHHUs HAaOOIATEN0 H300paKeHNS C
HAWITYYIIUME BU3YaJbHBIMHU XapakTepuCTUKamu Bocrpusitus [3-5]. OueHka kauecTtBa OOPTOBOTO CPEACTBA MHIH-
KallX BBIMOJIHAETCS B IIPOLECCE CBETOTEXHUUECKUX UCIBITAHUM C UCTIONb30BAHUEM MHCTPYMEHTANBHBIX CPEJICTB
M3MEPEHHs, B Pe3yAbTaTe KOTOPBIX (POPMHUPYETCS HCKOMas [IBETOBAs MaJNTPa — MACCUB 3aIliCeil, 3a1aHHBIX Jecs-
TraHBM KosioM RGB (R — Red, G — Green, B — Blue), ayist kax10ro 3a1eiicTBOBaHHOTO 1BeTa [6, 7].

OmebiT npakTdeckoii paspadorkn M®PLIM nokas3pIBaeT, 4T0 CHOPMUPOBAHHAS OJHOKPATHO I[BETOBAS I1a-
JUTPA, TOATBEPKACHHAS Pe3yAbTaTaMU U MPOTOKOIOM CBETOTEXHHYECKHX HCIBITaHUH ogHOro 0obpaszua MOIH,
3aMMCTBYETCSl B IIPOrPaMMHOE OOecCIeUeHHE MOCIEAYIOIUX pa3padoToOK M3Aenuil 3Toro knacca. Takoil mHxe-
HEPHBII MOAX0J K pa3paboTKe MporpamMM, apryMEHTHPOBAHHBIN MPUHIUIIOM HCIIOIb30BaHHUS MaKCUMAJIbHO BO3-
MOXKHBIX YHU(HUIIMPOBAHHBIX U CTAHIAPTH30BAHHBIX YCHEUIHBIX MPOEKTHBIX PEIICHHUH, UMEET Psiji HEJOCTATKOB!
— HE YYHTHIBaeTCsl pa3dpoc KOOpAMHAT LBETHOCTH, OOYCIIOBJICHHBIH TEXHOJOIHYECKHM pa3dpoOCOM KOJOpHU-

METPUYECKHUX XapaKTEepUCTUK LiBeToBocnpoussenaeHus JKK-naneneit onHOro npou3BOAKUTENS;

— HE YYHTBIBACTCSl CMEILCHHE KOOPJHMHAT I[BETHOCTH, OOYCJIOBIEHHOE pasHUIEH B KOAQQHUIMEHTax MPOpHIIsL
JKK-manenel HECKONBKUX Pa3IMYHBIX MPOU3BOJUTEIICH, HCIONB3YyEMbIX B KOHCTPYKTHBHBIX MOIU(HUKAIMIX
MO®IIH, U3roTOBIEHHBIX MO OHOM IPYNIIOBOM JOKYMEHTALIMH.

B 370if CBS3M aKTyanbHOM SBISIETCS 3a1a4a OLICHKH CMeIeHns (X,Y)-KOOpAHHAT BETHOCTH W300paKeHHU,
BOCIIPOM3BOIMMOTO Ha pa3iandHbIX oOpasnax JKK-manenei kak o1HOTO, TaK U pa3IndHBIX IPOU3BOJUTEICH.

Ipuaumun npeodpa3oBaHus NBETOBBIX POCTPAHCTB, IPUMEHSIEMbIX B ABHOHUKE

Anamm3 pesynsratoB dkciuryaraiun MOLY, BemonHeHHBIX Ha 0a3e >KUAKOKPUCTAIUIMYECKOHM MaHeH,
MOKa3aJl, 4TO OAMH M TOT ke TMporpamMMHblii ko RGB, omnpexaenstonyii BeT MHAMIUPYEMOTO Ha 3KpaHe HM30-
Opaxenus, umeeT pasnuuHbie XYZ-KOOpauHAThl 1BeTa U (X,Y)-KOOPIMHATHI IIBETHOCTH Ha Pa3HbIX oOpasiax
MO®IIU (puc. 1).

Hns kaxnoit mapst MOLY, B cocTaBe mporpaMMHOTO 00ecTieueHHs] KOTOPBIX HCIIOIb3YETCsl eHas IBe-
TOBas NAJMUTPA, B COOTBETCTBUH ¢ MpaBuiaMu [2] mpeoOpazoBaHus nBeToBbIX npocTpancTB XY, XYZ U 1BeTOBOH
monenu RGB (puc. 2) cripaBeTUBbI ClIEAYIONIIE PeoOpa3oBaHHUs:
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X"z ng sz XZ R X"1 Xg1 Xt& Xl
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Z, — KOOpAMHATHI 11BeTa M300pakeHust Ha dKkpane nepsoro MOLIU; X,,Y,,Z, — KoopauHATHI [jBETa

n300paxxeHus Ha 3kpaHe Broporo MOLU; X, Y1, Y,, — KOODIMHATHI LIBETHOCTH W KOMIIOHCHT OTHOCHTEIBHON

SIPKOCTH U300paxkeHUs Ha skpane nepsoro MOIU; X,, y2,ny2 — KOOPAMHATHI IIBETHOCTH U KOMIIOHEHT OTHOCH-

TEIHHOU SIPKOCTU M300pakeHUs Ha dKpaHe Broporo M®IIU; Xr‘ , Xgi , Xq , Yri , Yg‘ , Yh , Zri , Zg‘ , Zh — KO-

a¢¢urrentsr Matpuil npodmwis KK-naneneit, ycranosnernbix B MO ; RGB — necsatuunsbiii ko nBeta ¢par-

MCHTa I/I306pa)KCHI/I$[.

255

R.em

Puc. 2. NpaBuno npeobpasoBaHus LBeToBbIX NpocTpaHcTB XY, XYZ u uBetoon moagenv RGB

Puc. 1. Mpumep MHAMKALMKM OOHOTO U TOTO Xe U306paxeHus!
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DKCIIEpUMEHTHI ¢ MPUMEHECHHUEM KOJIIOPUMETpa U aHalu3 TeXHWYecKoi nokymeHtarmu Ha JKK-nanemm
nokaseiBatoT [8-10], uto 1BeTOBas pasHuUna (X,Y)-KOOPAMHAT Ui M300paXKEHUsI, UHIUIUPYEMOTO Ha Pa3HBIX
obpaszmax MOIU ¢ omHUM THUIIOM SKpaHa U ¢ OJHHM M TeM e mporpaMMmHbIM kogom RGB, mocturaer 0,1 ex.

LUBETHOCTH, YTO YYBCTBUTEIIBHO IS Ha6J'IIOZ[aTCJ'I$I 1 U1 KOHTPOJBHO-U3MEPUTEIIBHOTO O60py,I[OBaHI/I$I.

Hay‘-IHO-TeXHI/I‘-IeCKMﬁ BECTHUK I/IHd)OpMaLI,VIOHHbIX TEXHOMNOMNM, MEXaAHUKN N ONTUKN,

2016, Tom 16, Ne 2

239



OLIEHKA CMELLEHNA KOOPOMHAT LIBETHOCTU M3OBPAXKEHNA

OHeHKa CMEIICHUS KOOPAUHAT HBETHOCTH

Cucrema (1) cBsI3bIBacT KOOPAUHATHI IIBETHOCTH M KOMIIOHEHTBI OTHOCHUTENBHOM APKOCTH H300paXkKeHHs
IUISL eqMHOM 1BeTOBOM mamutpbl RGB. Ommmuus B 3HadeHHAX (X,Y)-KOOPAWHAT IBETHOCTH, OOYCIIOBJICHHBIE
pasuunei B kodddunuentax npoduns JKK-maneneit u BerumcisieMbie B pe3ynbrare pereHus cuctemsl (1),
HUMEIOT CIIEAYIOINN BUL!

X o o 1
X My Xg+Xb(1—xl—yl)V

X2: - - %1 - lv 1 , (2)
(Xr +Y +zr)ﬁ+(xg +Y, +Zg)+<)2b+\7b+zb)(l—xl—yl)—
\ Yi
VY )
Y, = : ©)]
(X, +Y, +Zr)§+()?g +\7g+ng)+()2b+\7b+ZVb)(1—x1—yl)yi
1 1

Beipaxkennst (2) u (3) ompemensroT MpaBWiIoO MepecdeTa KOOPAWHAT MBETHOCTH Ha XY-TIOCKOCTH ISt
n300pakeHns1, 3aJaHHOTO OTHUM | TeM ke kogoM RGB, Ho Bocmpon3Bonmumoro Ha 1Byx mHIuKaropax MOIU ¢
oTHYarIuMucsa Marpumnamu npoduien XKK-maneneit.

CroxacTuyeckas Moje/b BeToBocnponssenenns KK-nanesneit

CroxacTuueckass MOJeNb IBETOBOCIIPOM3BEICHUS CEPUIHO BBIMYCKAEMbIX MaHeNnel, Y4HThIBAroNas
TEXHOJOTHUYCCKHUT Pa3dpOC NX KOJOPHMETPHICCKHX XapaKTEPUCTHK, HMeeT cienyrommuii Bu [11]:
X X, +A-Ey XngA~§Xg X, +A-& [[R
Y |=| Y, +A&, YQ+A~2;Yg Y, +A-&, |G, 4
z Z+AE, Zy+AE, Zy+AE, B

me & e[-X /24X /2], & e[-X /24X, /2], & e[-X /24X, /2], & e[-Y/2+Y,/2],
&, €[-Y,/2:+Y, /2], &, €[-Y/2:+Y, /2], &, €|-2,/2:+2,/2], &, €[-2,/2:+2,/2],
&, € [-Z,/2;+2,/2] —paBHOMEpHO pacIpeeIeHHbIE CIlyJaifHble BETUUMHEI; A — TApaMeTp TeXHOIOTHIECKOrO
pazbdpoca, 00yCIOBIEHHOTO Ka9€CTBOM IPOU3BOACTBA YKPAHOB OJHOTO U TOTO JKE H3TOTOBUTEII.

Pe3yabTaThl MOJIEJINPOBAHUS

Ha pwuc. 3 nokasanbl ceMeiicTBa cedeHuii (IUIMIICOB) IBYMEPHOM THCTOTpaMMBI pactpeneseHust P(X,y)
KOOpIMHAT IIBETHOCTH JUIs Pa3JIMYHBIX 3HAYCHHWI MapaMmerpa TexHojormueckoro pasopoca: A=0,2; A=0,1;
A=0,05; A=0,01. Touke IeHTpa ILIMAICA, SAMHON I BCEX 3HAYEHWH A, COOTBETCTBYeT TOYka (OTMEUeHa Ha
puc. 3 MHEMO3HAKOM «+») ¢ (X,Y)-KoopauHaTaMmu, paccuutadibivu 110 (4) mis A=0.

VYpoBenp mopora L i TOpHU30HTANBHOTO CEUEHHS] THCTOTpaMMBI pacmpeneneHus P(XY) KoopauHat
[[BETHOCTH MOJYYEH U3 ypaBHEHUSI

L:argmin[NZ‘szl| (Hkl‘kz > L)Hklvkz —PD] 1 (q):{o,q<o (5)

k =0k, —0 1gq>0 ’

rac Hki,kz — OTHOCUTCJIIBHBIC YaCTOTHI ITOIIaJaHUs (X,y)-KOOp)II/IHaT IBETHOCTHU B IMOABIHTEPBAJl MNMOCTPOCHUSA

rucrorpamMmbr P(X,Y); I(q) — uHauKaropHas QyHkuus; N — YHCIO MOABIHTEPBAIOB THCTOrpamMMbl P(X,y) Mo

KaX0ii 13 KoopauHat; Pp — ypOBeHb JOBEPHUTEIBLHOM BEPOSTHOCTH.

Vpasuenue (5) pemreno otHocuTeNnbHO L uncnennsiM MeTomoM B cpene moxenuposanus MathCad 15.0.
Pasmep mogsiaTeprana coctasui 0,0003x0,0003 ex. riseTHOCTH Ha XY-IUIOCKOCTH.

Topu3oHTaNnbHBIE CEUEHHsS] THCTOrpaMMbl P(XY) Ha puc. 3 mMOKa3aHbl Uil YPOBHS JIOBEPUTEIHHOM
BeposiTHOCTH P, =0,999 B pa3nuusblx 00JNacTAX TPEYroibHMKA IBETOBOTO OXBara Ul ITH Pa3IM4YHBIX

HeHyNeBbIX 3HaueHudd koma RGB. B wactHoctH, mis A=0,2 miomans 3umMnca BKIHOYACT IMOPSIKA 5.10°
3HaueHui (X,Y)-KOOpPIUHAT IBETHOCTH. BepUIMHBI TPEyroibHUKA IBETOBOTO OXBara MOJy4eHbl U3 mMomenu (4)
npu A=0, T.c. COOTBETCTBYIOT THIIOBOMY 3HAYCHHMIO KOOPIAMHAT LBETHOCTH (Xg,Yr): (Xs:¥s): (Xa:Vs)

JKK-naneneit 0o1HOToO NpOU3BOIUTENIS.

Ceuennst Tuctorpammbl P(X,y) Ha pasiHUHBIX YPOBHAX L C JOCTaToOYHOM [UIA TIPAKTHKH TOYHOCTHIO
COOTBETCTBYIOT CEUEHHIO, OITYyYEHHOMY 10 TEOPETHUYECKON IBYMEpHON (YHKIIMH ITIOTHOCTU BEPOSTHOCTH VIS
3aBHCHMBIX HOPMAJIBHO paclpeIeTIeHHbIX CIIyIaitHBIX BeanduH X, Y [12]:
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f(xy)= 1 1 (x—Mx)z_2p(X—MX)(Y—My)+(Y—My)
" 2nfD,D, J1-p’ 2(1-p%)| D, D,D, D, ||
1N—1
N_ (X_Mx)(yl My)
p=— , (6)
JD.D,

rie p — K03 HUIMEHT KOPPEJSIIUY CIyYalHEIX BennunH X, Y; M, , M y — MaTeMaTHYEeCKUe OXKMIAHUS CITydai-
HBIX BenuuuH X, Y, D, Dy — DUCHEpCHU CIy4alHEIX BelnuuuH X, Y. B (6) mapamerpsr M, , My, D,, Dy . P

MOTYT OBITh 3aMEHEHBI COOTBETCTBYIOIMMHU BHIOOPOYHBIMH OIIEHKaMH, MOJYYEHHBIMH B PE3YyJIbTaTe KOJIOPUMET-
pHuuecKux u3MepeHnit ¢ obpasnamu XKK-manenei.
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Puc. 3. lopu3oHTanbHble ceveHus ructorpaMmmbl p(X,y) U AByMepHas ructorpaMmma pacnpegenenums p(x,y)
Ons KoopAuHaT UBETHOCTU Ha XY-NoCcKOCTH

VpaBHEHHE CeMeiCTBa JIUTHIICOB PaBHBIX IUIOTHOCTEH BEPOATHOCTH, 00pPa30BaHHOE TOPU30HTAIBHBIM
ceuenneM ¢QyHkimu (6) Ha ypoBHe A , umeet Buj [12]

(x-M,)° 20(x-M,)(y-M,) +(y—My)2

D, /DX D, D,

PasHbIM 3HAYEHUAM MAapamMeTpa A COOTBETCTBYIOT Pa3HbIE, HO MIOCTOSHHBIE BEPOITHOCTH JUIS BCEX TOYEK
SIUTHIICA TIPY 33IaHHON (YHKIIMH TUIOTHOCTH BepositHocTH (6). BeposTHOCTH TOTO, UTO TOUYKA TUTOTHOCTH (6) co
ciayyaHbiME  (X,Y)-KOOpIMHATAMH [IBETHOCTH, PACHPENENEHHBIMH [0 JBYMEPHOMY HOPMAJILHOMY 3aKOHY,
OKa)XeTCsl BHYTPH DJUIHIICA PABHBIX BEPOSITHOCTEH ¢ QUKCHPOBAHHBIM IOPOrOM A , paBHoO [12]

Q(xy)= =A%,
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OLIEHKA CMELWLEHWNA KOOPOMHAT LIBETHOCTU M3OBPAXKEHNA

)Q(X y) lixdy = 1- exp —(*—

PD (7“) 2(1- pz)

p )
2n,/D,D, 1/1 p? H
2 =-2(1-p%)In(1-Ry) ,
e g(k) — 00yacTh OmpezeaeHds IUIOTHOCTH pacipeaeieHus KoopauHar (X,y), OrpaHHYeHHas BIUTAIICOM

ceyeHnsi. CeMeHCTBO DJUTUIICOB CEUEHHMH TEOPETUYECKOH (YHKIMM IUIOTHOCTH BEPOSTHOCTH f(x, y) Ha

XY-IIJI0CKOCTH B TIpefieNiax TPEyroabHNKA IIBETOBOTO OXBaTa MPUBEICHO Ha pucC. 4.
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Puc. 4. CemelcTBO aNNMUMNCOB CeYEHMI rncTorpammel p(X,y) (MyHKTMpHas
NHUA) 1 TeopeTudeckoin dpyHkumm f (X, y) NNOTHOCTU BEPOSATHOCTU (CNNOLLIHAsA NUHUSA)

['umoTe3a 0 HOPMATBHOCTH JBYMEPHOTO pachpesneieHus (X,Y)-KOOpIuHAT IIBETHOCTH CEPHUHO H3TOTaB-
muBaembix JKK-maneneidl Moxer OBITH NMOATBEpXKICHAa NPOBEPKOW IO KpuTepuio cortacus Kommoroposa—
CwmupHOBa, 006061eHHOMY B pabote [13] Ha MHOTOMEpHBIi Cydaii.

3akauenne

Amnanu3 puc. 4 mokasbIBaeT, 4yTo pa3opoc (X,Y)-KOOpAUHAT [BETHOCTH, 00YCIOBICHHbIH TEXHOIOTUIECKUM
pa3dpocoM MmapamMeTpoB M3TOTOBICHHS KUAKOKPHCTAIIMICCKAX MaHENel, OKa3bIBAeTCsl CYIICCTBEHHBIM JIaXe
npu A=0,01: pa3dpoc X-koopauHathl BeTHOCTH Haxoautcs B npeaenax 0,005 ex., pa3dpoc Y-KOOpAMHATHI I[BET-
HoctH Haxomurces B npezenax 0,005 ex. [IpousBoanTeny )uAKOKPHCTAUIMIECKUX HaHeNeil cerojiHs odecreyu-
BaIOT ITOBTOPSIEMOCTH M3TOTOBJICHHUS 00pa3IioB SKpaHOB Ha ypoBHE pa3dpoca 0,1<A<0,2.

Paz6poc 0,005 ex. uBerHoctu nipu A=0,01 gyBCTBUTENCH TS HAOIIOMATENSI, MOKET OBITH M3MEPEH CO-
BPEMEHHBIMU CPEICTBAMH MPSIMBIX U3MEPEHUil (KOJOpUMETpaMH, CIeKTPOPAIUOMETPAMH) M BIOJIHE JIOMYCTUM
JUISl KauecTBa MCIIOIHEHHs armnaparypbl ObITOBOTO MpUMeEHeHus (MOHHTOPBI, TelNeBU30pbI, Tenedonsl, i-Pad u
Jp.), KOria HaOMIONATENI0 OIHOBPEMEHHO MPEABSIBICH OJMH-CMHCTBEHHBIH 00pa3el] CpeiCcTBa OTOOpaKeHUS

242 Hay4Ho-TexHun4ecknii BECTHUK MHGOPMALMOHHBIX TEXHOMOIMMIN, MEXaHUKN 1 ONTUKN,
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.0. XapuHos, O.0. XKapunHos

nadopmanmu. Oxnako 3uHaueHust A=0,01 HEIOCTATOYHO U M3TOTOBIICHHUS KUAKOKPHCTAIUIMYECKUX TTaHeTel
JUTST. MHOTO(YHKITHOHATBHBIX MHAWKATOPOB, KOT/IA HAOIIOAATENIb BOCIPHHAMAET M300paKeHHEe OJHOBPEMEHHO
[14-17] ma meckombkuX (70 6 IIT.) SKOOBI MACHTHYHBIX GOPTOBBIX MHAMKATOPAX MHJIOTAKHO-HABUTAIIMOHHOM
HH(POPMAIIUH B aBUOHHUKE.

[peniokeHHBIE MATEMAaTHYECKHUE BBIPAKEHUS TO3BOJISIOT MOJIyYaTh UCXOAHBIE JTAHHBIE TS Pa3pabOTKH
Metoauku [11] KoppeKIuu TEXHOJIOTHYECKOTo pa3dpoca XapaKTePUCTHK IBETOBOCIPOU3BEACHHS CEPUINHO U3TO-
TaBJIUBAEMBIX 00Pa3IOB IKPAHOB.
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