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METO/IAKA OIIHIOBAHHS KOJIPHUAX BIIMIHHOCTEM 305PAKEHb

Pospobneno memoouxy oyinku KomipHOcmi 300padiceHuss 3a GIOXUNEHHAM CePeOHbO20 KONbOpY
300pasicennsi 6 xonippomy npocmopi RGB 0na 06'exmu6noi oyinku nosHOKONbOPOSUX | HANIBMOHOBUX
300pasicenv. Po3pobrena memoouxa modice 6ymu UKOpUCMAana O OYIHKU KOTPHOCMI K Yupposux, max
i OpYKOBAHUX 300PaAANCEHD.

Knrouosi cnosa: cepeoniil konip, nixkcenw, konipruil npocmip RGB.

IMocTtanoBka mpod/eMu. 3pocTaHHS €()EeKTUBHOCTI HAyKOBO-TOCHIAHUX 1 IOCIITHO-KOHCTPYKTOPCHKHX
poOIT, eKCIepUMEeHTIB i BHIPOOyBaHb, a TaKOX ITJBUIIEHHS SIKOCTI MPOAYKIIi, €(pEeKTHBHOCTI YHpPaBIiHHS
BUPOOHWYMMH TPOIECAMU CTOSTh Yy TMEpeNiKy HAHBaIWBIMIMX 3aBAaHb METPOJIOTIYHOTO 3a0e3MeUCHHS
noJirpadigHoro BHpoOHHUITBA. 3a0e3IeUeHHs TOCTOBIPHOI OIIIHKY i KOHTPOIIIO SKOCTI SIK TOTOBOI MPOIYKIIii, TaK
1 IPOMIXXHOTO KOHTPOJTIO SIKOCTI € IHCTPYMEHTOM BIOCKOHAJICHHS TEXHOJIOTIYHHX MIPOIIECIB.

AHaJni3 ocTaHHiX JocaikeHb i myomikaniid. KoHTposs KonipHOCTI 300pakeHb 3a IIKaJlaMi Ma€ JOCTaTHE
Mmerposnoriude 3abesnedenns [1]. OmHak mig 9ac KOHTPONIO 300pakKeHb B IIJIOMY  XapakTEPHOIO PHCOIO
noJirpadiyHOro BUPOOHHIITBA € BEJIMKA YaCTKa Bi3yaJbHOTO OI[IHFOBAHHS SIKOCTI, 10, 3BUYAHHO, MOKE BHOCHTH
MOXUOKH BUMIipIOBaHHSI.

VY Teopii Ta MpaKTHLli OLIHIOBaHHS SIKOCTI SIK IPYKOBAaHMUX, TaK i HHU(POBUX 300pakeHb, BIACYTHIN €IMHUHN MIXiz
[2, 3]. st ontiHKE IPYKOBaHUX 300paXkeHb BUKOPUCTOBYIOTH JIBi IPYITH METOJIIB:

— 00’exTHBHI, a00 METPOJOTiYHI, IO BHU3HAYAIOTh SKICTh (PI3SMYHUMH MeTomamMu  (BUMIpIOBaJbHHM,
peecTpaliitHiIM, pO3pPaXyHKOBHM);

— cy0’ekTHBHI (Bi3yasibHI, Cy0’€KTHBHO-CTaTUCTHYHI, (TICHXOMETpW4Hi [2]) (eKcmepTHi, COLiONOTivHI,
OPTaHOJICTITHYHI), 0 BU3HAYAIOTH SAKICTh 300pakKeHHS 32 Cy0’ €KTUBHIMH OLlIHKAMH SKCIICPTIB UM CIIOKMBATiB.

Came Ha cy0’eKTHBHEX (Bi3yallbHHUX) METOJaX OILIHIOBAaHHS 300paXeHb IPYHTYIOTHCS TIiIXO/H, TTOB’sI3aHi 3
MOPIBHAHHAM, Kiacu(]iKalielo, pamXHpPYBaHHIM, NPHCBOEHHAM IeBHUX rpanamii. Lle, 30kpema, i meromn
0aJIBLHOTO OIIHIOBAHHS, KOJU OIIHIOBAaHUM 300pa)KEHHSM HAJal0ThCs TEBHI OaJin 3a TONEpeHbO PO3POOICHOO
IIKaI010. MeTou Bi3yajbHOTO OL[IHIOBaHHS € JOCTaTHBO TPYIOMICTKUMH, OCOOJIUBO JUIs BEIUKKX BUOIPOK, KOJIH
JIO TOTO X 3pOCTa€ MMOBIPHICTh MOMUIJIKOBOTO OLIIHFOBAHHS uYepe3 HEUITKICTh KPUTEPIiB (BUKOPUCTAHHS IIKaJ
TUIly 5 — BiIMiHHO, 4 — 100pe, 3 — 3a70BUIBHO, 2 — HIOraHo, 1 — He3aJ0BUIbHO). TOMY aKkTyaJbHHUM € PO3BUTOK
KIJIbKICHMX METOJIIB OL[IHKH 3 ypaxyBaHHSIM 0COOJIIMBOCTEH JIFOJICHKOTO CIIPUHHATTS 300paxeHb, a came: JIIoIUHA
TIOTaHO CTIPUIMAE NPiOHI KOIBLOPOBI AETai, PO3PI3HEHHS KOJIbOPY JFOANHOO € HIDKYAM, HiDK CHPHHAHSTTS SICKPaBOCTI
[3].

KinmpkicHI MeTOIM OIIHFOBaHHS 300pa)KeHb MOXYTh 0a3yBaTHCS K Ha aOCONIOTHHUX OIiHKaX Pi3KocTi [4] un
KoHTpacty [5], Tak i Ha MOPIBHAJIBHUX BUMIPIOBAHHSIX pizHOro tumy [6, 7]. TIopiBHsUIBHI OIiHKH HUPPOBUX
300pakeHh TPYHTYIOTBCA Ha BH3HAYCHHI PI3HUII MK KOJBOPOM BIATIOBIIHHX IIIKCENIiB 300pakeHHS, IO
noTpedye TOYHOTO CYMIIIEHHsI €TaJOHHOTO 1 OMIHIOBAHOTO 300pakeHb 1 He 3aBKAH MOXKEe OyTH peasli3oBaHO IS
CKaHOBaHOTO MOJIrpadivyHo BiITBOPEHOTO 300paKEHHSI.

Mera poGoru. Po3poOiieHHs Ha OCHOBI 3alpOIIOHOBAHOI MOJENI CEPEeNHBOTO KOJNbOPY 300parkeHHs
METOJIMKU OILIIHKK ONTHYHHUX XapaKTePHCTHK 300paKeHHS 32 BiJXUICHHSIM CEPEIHbOTO KOJIbOPY JUIS YCYHEHHs
Cy0’€KTUBHOCTI B OLIHIII 300pakeHb, OTPUMAHUX MiJl 4ac Pi3HUX TEXHOJIOTIYHUX IPOIECIB, a TAKOXK BiAOUTKIB,
HIiIAHUX [TYYHOMY 3HOIIYBAHHIO,

BuxusianeHnsi ocHoBHoOro Marepiajy. Hamu po3po6ieHa MoJiesib cepeiHbOro KOIbOpH 300paKeHHs, 3T1JHO
3 SKOI0 300paXKCHHS BIANANSAETHCS BN DIsigada Ha IIEBHY BiJCTaHb, Ha SKif BCi KONBOPH 300pa)KeHHS
3MIIIYIOThCS, YTBOPIOIOYH HEPO3ALIBHY KOJIBOPOBY IUIsIMY. ToOTO, 300pakeHHSI NMEPEeTBOPIOETHCS HAa YMOBHHH
MIKCEIb, SIKMI € CYMIIIIIO KOJIBOPIB BCiX Horo mikceniB. Ha migcTaBi 3anmpornoHOBaHOT MOJIENI MOXKIIUBO OLIHUTH
CTYINiHb HAOJIMKEHOCTI ONTUYHHUX XapaKTEPUCTHK JABOX 300pa’keHb 3a BIIXWICHHSM CEPEIHBOTO KOJIbopy. Takuid
croci0, 1m0 Mae Ha MeTi YCYHEHHsI Cy0’€KTUBHOCTI OLIIHKH 300pa’keHb, MOXKE OyTH 3aCTOCOBAHUM U1l 0OpOOKH
K I(POBUX 300pa’keHb, TaK 1 APYKOBaHUX.

Jlns BusHauenns 7, — BinXuIeHHs BiJ eTayoHy CepelHBOro KOJIbOPY j-rO OLIHIOBAHOTO 3006paKEHHS
J€N (N — obmacte HarypampHuX umcen; 1< j<n,k6 ge N — KiIbKICTh OIIHIOBAaHUX 300pa)KCHb),
BUKOPHCTAHO TiJIXiJ, XapaKTepHUN AJIS 3a7a4 PO3MIMIEHHS [2], KO BIIXHUIICHHS OI[IHIOETHCSA SIK BiICTAHb MiX

ineanmbuum  Bektopom [ o = $R0.Go, Bo CepeHbOTO  KOJIbOPY  €TaJOHHOTO  300paXKeHHs, Jie

Ro, Go, Bo — xonipHi K0OpaMHATH 0 KOXHOMY KaHaay RGB eTanoHHOro 300paXkeHHs, i BEKTOPOM j-TO

. T | T = T | D . P . o . . .
oliHIOBaHOTO 300pawkenns 7, == 23 <7~ 2F | e R;. G, Bj— xonipui KoopauHaTH 1O KOXHOMY
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kaHany RGB j-ro owiHoBaHOT0 300paskeHHs1, HA OCHOBI Pi3HUX METPHK, 30KpeMa, €BKJIiJOBOT MCTPHKH :

R = — == — (1)

Coopmosanmii Bimmosimao 0 (1) BHpa3 IS BiAXWJICHHS BiJl €TaJOHY CEPEIHBOTO KOJIBOPY J-TO
OLiHIOBAaHOTO 300paXkeHHSA A F'; € IPOTHIEKHHM [0 (QYHKIii KOPHCHOCTi, TOOTO HAaHOIIBIN ONU3BKMM 32

KOJIbOPOM JI0 €TaJOHHOTO € 300pakeHHs 3 HaWMEHIIMM BIAXWJICHHSIM. Y MOMNEpeIHIX IOCHIIKEHHSIX HaMH
BH3HAYCHO, II0 caMe €BKIIiIoBa METpWKa IUIA 3aBAaHb MOJITpadigHOro BHPOOHHIITBA Ma€ HAWBWINY TOYHICTH
BHU3HAUCHHS IIepeBaru ajJbTepHATHB Ha OCHOBI (pyHKii kopucHOCTI [8]. Kpim Toro, xomipamit mpoctip RGB, sx
TIPaBUIIO, MPENCTABISIIOTh Y BUDJILAI TpUBUMipHOTO TIpoctopy [9, 10], mo Takok 0GyMOBIIOE BUOIp EBKIIiIOBOT
METPUKH IS OIIIHKH BiJXWJICHHS BiJI €TAIIOHY CePEeIHbOTO KOIBOPY 300pakKeHHS.

VY poboti [11] 3ampomoHOBAaHO WiAXiA OO BH3HAUYEHHS KOJIBOPY 300pa’keHb B KOJIPHOMY IIPOCTOPI
(r, g, b, ) , TOOTO, KpiM TpamuLiHHKX, IS KOMII FOTEpHOI rpadiku Tppox KodipHux kaHanis RGB BeeneHo me

anp(a-kaHaJ, LI0 Xapaktepusye mnposopictb. Tak, 3rigHo 3 [11], komip mikcens P, sSKuil € pe3ynbTatom
3MIIIyBaHHS KOJIBOPIB JBOX IHIIMX MIKCeTiB A4 1 B, BU3HAYAETHCS TAKMM YNHOM:

oA

<> '
ne C p — KosipHa koopauHara HoBoro nikcens; C ,, C z — KOJipHi KOOPJMHATH BUXIJHHUX MKCETiB; O 4,0l g
— Kkoe(illieHTH TTPO30pOCTi (KOOPAMHATH ajb(a-KaHajliB) BUXiHUX MIKCENiB; OL p — KOOpIAMHATA ajb(a-KaHaTy

HOBOTO IIKCEIs, SIKa BU3HAYAETHCSA SIK Ot -exy).

Hamu nporonyeTbest y pasi oOpoOKu rpynu mikceniB (Oinbine 2) ajsi BUSHAYSHHS KOJIBOPY IKCENs, IO
YTBOPIOETHCS B PE3yNBTaTi 3MIITYBaHHSA KOJBOPIB BCIX IMIKCETIB IPyHH, BUKOPHCTOBYBAaTH 3aMicTh KoedilieHTa
Mpo30poCTi BaroBuil Koe(iIiEHT BKIaqy KOXHOrO mikcens. Tomi Ui KOXKHOTO KOJMIPHOTO KaHaly [-ro
OLIIHIOBAHOTO 300pa)XEHHS MAEMO:

L 1 1 2
Rij =Ra-nj-|1-—|+R; ||
y

Jie [ — HOMEP MOTOYHOTO MIKCENS j-ro OLiHIOBaHOTO 300paxkenus; { € N (/N — 007acTh HaTypaJbHUX YHCE,
2<i<k, e }J — KIIbKICTh HiKceliB B 00poOmoBaHiii obnacti), KR, Gy, [3i; — YCepeAHEeHI KOIipHi
KOOPJMHATH | IIKCEIiB j-ro 300paxeHns;, 2%, , Gy, [B;;— KONpHI KOOPAMHATH IOTOYHOIO MIiKCENs j-TO

300paxkeHHs. IIpy LbOMy KOJipHI KOOPJAMHATH TIEPIIOTO IlKcens j-ro 3o00paxenns 2£%,.Ci,. B,

MPUAMAFOTECS 32 TOUKY BiJUTIKY 1 HE IOTPEOYIOTh yCepeIHEHHS.

MetonoM BU3HaYEHHS CEPEAHBOTO KOJIbOPY MOXe OyTH BHKOPHCTaHHS TpaiqHOrO PeaaKkTopa, HAPUKIAJI,
Adobe Photoshop, mns macmitTabyBaHHS 300pakeHHs 10 po3Mipy 1 mikcens. OqHaK BUKOPHCTaHHS TpadidHIX
penaKkTopiB Ul BHU3HAYE€HHS CEPEAHBOTO KOJbOPY BHMarae€ pydHoi oOpoOku 300pakeHHs. Tomy 3 MeETOro
aBTOMaru3amii Mpolecy BHM3HAYEHHS CEPEJHbOrO KOJbOPY HAMM PO3pOOJIEHHH aJrOpUTM BH3HAYEHHS
CEPeHBbOTO KOJbOPY 300paxkeHHs 3 obOumcimoBambHuM Moayiem GetAverageColor (puc. 1), BKIIOUCHHM B
po3pobiieny Hamu nporpamy Color Difference Meter. Pydyne BuIiIeHHS 30H KOHTPOJIO Ha 300pakeHHSIX
3aMiHEHO Ha aBTOMATH4YHE BH3HAUCHHs 30H 3aBASKH OJIHOPa30BOMY BBEACHHIO KOOPJMHAT, IO BiANOBIIAIOTH
oOpaHNM 30HaM KOHTPOJIIO.

AJNTOopuTM, B pe3yibTaTi BUKOHAHHA SIKOTO BifOyBaeTbes muppoBa oOpoOKa CKaHOBAHMX 300pakeHb —
€TAJIOHHOTO 1 OI[iHIOBAHOT'O, IO IOJATA€ B OTPUMAaHHI CEPEAHBOrO KOJBbOPY BHAIICHOI JUISI KOHTPOJIO 30HH
300paxkeHb, CKJIAJIA€THCSI 3 HACTYITHUX €TalliB:

1.  Bubip 300pakeHHsI-eTallOHa i OlliHIOBaHOTO 300paxkeHHs y BikHI mporpamu Color Difference Meter.

2.  Bupinenss 30HH / 30H KOHTPOJIIO 300paKeHHsI-€TaJIOHA.

3. ABTOMAaTH30BaHE BHUICHHS i MO3UIIIFOBAHHS 30HN/30H KOHTPOJIO OIIHIOBAHOTO 300paKCHHSI.

4. BBemeHHs 3HAYCHb MATPHIl [aHWX 10 KOKHOMY Kanamy RGB B oOuucmioBaibHUN MOAYIh
GetAverageColor.

5. Bu3HaueHHS CEpPEOHBOTO  KOIHOpPY  300pakeHHS-€TaloHAa B  OOUMCIIOBAIBHOMY  MOAYII
GetAverageColor.

6. Bu3HaueHHsT CEpEIHHOrO KOJBOPY OILIHIOBAHOTO 300paXeHHS B OOYMCIIOBAILHOMY MOJIYII
GetAverageColor.

7.  BusHaueHHS BiIXWIEHHS BiJl €TAJOHY CEPEAHBOTO KOIBOPY OL[IHIOBAHOTO 300pa)KeHHSI.

59



ISSN 1728-4260 BICHUK JKITY. 2013. Ne 4 (67)

8.  Busenenns pesynbrartiB y BikHi nporpamu Color Difference Meter.

SIKIIO MPOBOIUTHCS OIIHKA BIAXHMJICHHS CEPEAHBOIO KOJIBOPY JPYKOBAHOTO 300paKeHHs, TO HeoOXiJHO
3MIACHATH CKaHyBaHHS 300pakeHHSI-ETANIOHA 1 OLiHIOBaHOTO 300pakeHHA. Omepamnii CKaHyBaHHA €TaJOHHOTO
300pakeHHsI 1 BU3HAYEHHS HOTO CepeHBOTO KOIBOPH MOXKYTh OyTH 3aMiHEHI BBEICHHSM 3a37aJIeTib BiIOMOTO
CEepEIHBOTO KOJbOPY eTaJIoHA.

[porpaMHe 3a0e3lCUCHHS BH3HAYCHHS CEPEMHBOrO KOMbOpy obmacti 300paxkenns GetAverageColor
IPYHTY€ETHCS HA 00'eKTHO-OpieHTOBaHiM MOBI C++ Ta BHKOPUCTOBYE BibHY 0ibmioTexy Clmg amns BigkpuTTS Ta
npeAcTaBiIeHHs (Qaitry 300paKeHHS Y BUNIII MAaTPHUIIL YHCeN 3 TaHUMH 110 KO)KHOMY KaHainy RGB.

3 METOI0 OLIHKH TOYHOCTI PO3POOJICHOT0 METOly BU3HAYEHHS CEPEIHBOTO KOJILOPY MPOBEICHO MOPIBHIHHS
KOJIPHUX KOOPJHMHAT, BU3HAUEHHX HOBUM METOJOM, 1 KOOpAMHAT, BU3HAYCHUX 3 BHKOPHCTAHHSIM IpadidyHOro
penakropa Adobe Photoshop mnuisixom macmraOyBanHs 300pakeHHss g0 po3mipy 1 mikcens. Tyt 1 Hamami
BUKOpHUCTaHO 24-X OiTHY KousipHy monens RGB. Pesynmprat mopiBHsHHS mnokasani B TabOm.l, ne HaBegeHO
(bYHKIIiF0 KOPUCHOCTI 3alPOMIOHOBAHOTO METO/TY, BU3HAUCHY Ha OCHOBI eBKJIi10BOI MeTpHKH [8]:

A= \/(ﬁph _EAC)Z"'((_;Ph _GAC)2+(§Ph —EAC)Z , (©))

ne RpnGrnBrri Ri4c(G4 B34 ¢ — KonipHi koopaunatn RGB cepenHboro Koibopy 30H, OTpUMaHi 3a
JornoMororo rpadiunoro penakropa Adobe Photoshop i po3poOiieHOTo anroputMy 3 00UKCITIOBaIBHIM MOIYJIEM
GetAverageColor BignosiaHo.

Sk BUIHO 3 aHUX Tabmuui 1, eBKIII0BA BiACTaHb Mi’K KOOPIMHATAMH CEPEIHBOTO KOIBOPY 30H KOHTPOIIO,
OTPHMaHUMH CTAJIOHHHM METOIOM 3a JONOMOroio rpadiunoro pemakropa Adobe Photoshop i po3poGmeHoro
anroput™My 3 obuucimoBanbHUM MonyneM GetAverageColor, He mepeBuinye 4 (3a MakCHMaJbHO MOXIIHBOI
€BKIJIIJIOBOI BificTaHi 442).

Po3po0Oinennii anropuT™ OLIHIOBaHHS 300pa)KeHb 38 BIAXHJICHHAM CEPEIHBOTO KOJIBOPY OyJI0 BUKOPHCTaHO
JUTS OIIHKH CTIMKOCTI IO MITYYHOTO 3HOITYBaHHS 300pa)XeHHs, OTPUMAHOTO MeTanorpadiaaum apykom. IcHyroqi
METOJIM OL[IHKH SIKOCTi 300pakeHb MPUITYCKAIOTh BUKOPHCTAHHS Bi3yaJbHOI OLIHKH, IO MPHU3BOIUTH JI0 TIEBHOI
cy0’ektuBHOCTI. Jlnsl MigBHMIIEHHS OO'€KTHMBHOCTI OLIHIOBAaHHS NOTPIOHO 3alyd4eHHsS BEJIMKOi KUIbKOCTI
excriepTiB [2]. OuiHka 3HOIIEHOCTI OAaHKHOT B MPAaKTHLI TPOIIOBOTO 0O0Iry 3IiHCHIOETBCS a0 HUISIXOM
Bi3yaJIbHOI OLIHKH, a00 NUIIXOM BHMIPIOBAaHHS iX ONTHYHHMX XapakTepucTWK [12] B He3aapykoBaHil 30HI
BOZSIHOTO 3HaKa. BUMIpIOBaHHS IUX XapaKTEPUCTHK B IHIIMX 00JAacTsIX OaHKHOT HEKOPEKTHE uepe3 ITPUXOBHUM
XapakTep 300pakeHHs, TOMY 3MiHH 300pa)KCHHS BHACIIIOK 3HOIICHHS HE BPaXOBYIOTHCS, IO 3HWKYE TOUHICTh
BU3HAUCHHS 3HONICHUX OAHKHOT 1 MOXXE MPU3BOTUTH SK IO HEOOTPYHTOBAHOTO BWITYYEHHS 3 0OIry, Tak i 1o
HEOOIPYHTOBAHOTO IIOBEPHEHHS B OOIT .

Jnsi BUKOHAHHS EKCIIEPUMEHTAIBHHX JOCIHI/UKCHb 100 BH3HAYEHHS 3MiHH IOKA3HMKIB 3HOLIYBAaHHS
0aHKHOT OyJ0 BHIOTOBICHO eKCIEPUMEHTAIbHI 3pa3KM Ha pI3HUX BHJAAX 3aJPYKOBAHOTO MaTepiaiy:
SKCHIePUMEHTAIbHIN OaHKHOTHHH Hamip 3 MOKPUTTAM 1; eKcriepiMeHTanbHUH GaHKHOTHUM Marip 3 HOKPUTTAM
2; TupaxxHWH OaHKHOTHMU manip. ExcrepuMeHTanbHI 3pa3KM IiJIaBAINCS IITYYHOMY 3HOUIYBAHHIO 32
JIOTTIOMOTO0 iMiTaTopa 3HOmIyBaHHs [13], mpuiagy 3 aBTOMaTH30BAaHOK CHCTEMOIO YIIPABIIHHS POTAIIHHAM
MexaHi3MoM oOepTaHHsi OapabaHy (KoHTelHepa po3mipom 280x%220%220 MM 3 KpPHILIKOI, 3aTHCKa4aMH Ta
VINIJIBHEHHSIM), 37aTHOTO 3MiACHIOBATH OOCPTOBI pyXd 3 MEBHUMH Hapamerpamu (4acToTa, pyX MPOTH Ta 3a
TOJJMHHHUKOBOIO CTpinkoro). [1ix yac imitanii 3HOIIYBaHHS BUKOPHCTOBYBAaBCS 3HOUIYBAJbHUI areHT — CKIISHI
KyJIbKH 1BOX (pakiii: miamerpom 2 (Bara 1 kr) ta 3,3-3,8 mm (Bara 1 kr), mo 3a0e3meyiyio MHOXKHHHI
MeEXaHI4HI MMOIIKOKEHHST OaHKHOT.
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TTouaTox

1. CkanyBaHHs 300paKeHHs-€TaIOHa

v

2. CkanyBaHHS 300pakKeHHSI, 0 OLIHIOETHCS

A 4

3. BupineHHs 30HH/30H KOHTPOJIIO

4. BBeneHHS 3Ha4YCHb MATPHIli JaHHUX MO
KoXkHOMY KaHay RGB B o0uncmtoBansHuMi
moayne ColorDifferenceMeter

v

5. BusHa4deHHs CepeHBOTO KOJIBOPY 300paKeHHSI-eTaI0OHa
B obumcoBansHOMy Moayii ColorDifferenceMeter

A 4

6.Bu3HaveHHs cepeHbOTO KOJIBOPY 300paXKESHHS, IO OLIHIOETHCS,
B oOuncmoBansHOMY Moy ColorDifferenceMeter

A 4

7. BusHaueHHs BIIXWJICHHS Bijl €TaJOHa CEPEIHbOTO KOJILOPY 300pasKeHHs,
110 OLIIHIOETHCS

A 4

Kinens

Puc. 1. Brok-cxema anzopummy 6usHayeHHs 8I0XUIEHHS
CepedHb020/00OMIHAHMHO20 KOAbOPY 300DANCEHHS

Tabnuys 1

Konipni koopounamu cepednb020 Kobopy 300pasicenb, OMPUMAHi PIHUMU MemoOami
o5 306padicenns-opuzinany (1) ma 306pasicenns 3 Kopexyicio Konvopy (2)

BU3HAYEHHS
CEPENHBOrO

30Ha KOHTPOIIO
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Phl | 97 | 174|201 | 206 | 198 | 195 | 137 | 143 | 105 | 168 | 193 | 206 | 184 | 203 | 214
AC1l | 97 | 174|201 | 206 | 198 | 195 | 138 | 144 | 105 | 168 | 193 | 207 | 184 | 203 | 213

OB1 (O 0 1 1 1

Ph2 | 110 | 194 | 199 | 212 | 214 | 195 | 148 | 167 | 105 | 174 | 208 | 206 | 192 | 218 | 213
AC2 | 110|194 | 200 | 212 | 214 | 195 | 149 | 168 | 105 | 177 | 210 | 207 | 192 | 218 | 213

OB2 (1 0 1 4 0

AE | 94 15 23 20 15

B tabmuui 1: Ph — Adobe Photoshop, AC — mporpamuuii moayns GetAverageColor, 9B — eBxiigoBa
BiJICTAHP MDK YMOBHHMH IIKCEIAMH CEPEIHbOTO KOJIbOpY B KoiipHOMy mpoctopi RGB, orpumanmmu 3a
noroMororo rpadigHoro penakropa Adobe Photoshop i po3pobieHOTO anroputMy 3 00UHCITIOBaIFHAM MOIYJIEM
GetAverageColor, Bianosinuo (3), AF — BiAXUIICHHS CEPEIHBOTO KOILOPY 300paxeHHs (1).

Cyxe 3HOIIYBaHHS MPOBOMIIOCS Oe3 BUKOPHCTaHHS 3a0pyIHIOBaIbHUX pedoBHH. Yac nepeOyBaHHs 3pa3KiB
B imitaropi 120 xB.

[Ticnst mpoBeneHHs iMiTalii 3HOIYBaHHS 3pa3KiB IPOBEIECHO BU3HAUCHHS BIAXHUJICHHS CEPEIHBOTO KOJIBOPY
30H KOHTPOJIO (Tab. 2).

OtpumaHi pe3ynsraTd NiOTBEpAWIM NPHUIYIICHHS, IO 4Yepe3 HEeNOCTaTHIO aaresito  (apbu 1o
EKCTIePIMEHTAIEHUX BHUIIB MATEpy, SIKi MAIOTh HIKIY, HXK THPaXHUH T1aIlip, MOBEPXHEBY BOUPHICTD, pelbehHE
300pakeHHs, OTPUMAaHEe B PE3yNbTATi 1HTAIIIO APYKY, MiIa€ThCs OUTBIIOMY 3HOIIYBAHHIO, HiXK 300pakeHHS Ha
TupaxxHomy narepi. Kpim toro, gapba iHTarmio qpyky, B pe3ynbrarTi i cTHpaHHS Yepe3 MEeXaHI9HUH BIUTUB B XOZi
IITYYHOTO 3HOIIYBAHHS BHUCTYIA€ JONATKOBHM 3a0pYAHIOBAJbHUM arcHTOM, BHKIMKAIOUM 3MiHY KOJIBOPY
HE3IpyKOBaHMX JUISHOK marepy. ToMy HEOOXiJHO KOperyBaTH peoJIOTiuHI BIacTHBOCTI (hapOu 3 METoro
MiJABUIIEHHA 1T anre3ii 10 OCHOBU OAHKHOTH.

Bu3HaueHHs TOYHOCTI METO/MKH OI[IHIOBAaHHS KOJIIPHUX BIJIMIHHOCTEH 3a BIIXWJICHHSM CEpelHbOrO
KOJIbOPY, MPOBEACHE WIJISIXOM IMOPIBHSIHHS OIIIHOK, OTPUMaHUX LIMM METOJOM, 3 KOMILJIEKCHOIO OIIHKOIO,
OTPUMaHO0 (OPMyBaHHAM (DYHKIIIi KOPHCHOCTI ajJbTepHATHB — Iy 3paskis [8] (Ta6i. 2). B tabmumi 2 BigHOCHI
MOKa3HUKH BIIXHWICHHs CEPEeIHBOTO KOJIbOPY, 3MIHU SICKPAaBOCTI, (DYHKIIT KOPUCHOCTI, KOJIPHOIO BiAXHJICHHS
3pa3KiB BH3HAYEHO IUIAXOM iX HOPMYBaHHs 3BEIICHHSM JIO €TaJOHHOTO 3HA4eHHs, 3a sike 00paHO Halkpalie 3
rpynu. OyHKIII0 KOPUCHOCTI HaBeIeHO 0e3 ypaxyBaHHs IMOKAa3HUKIB CEPEIHbOTO KOIBOPY.

CepemHro MOXHOKY cepemTHbOro apupMeTHIHOTO (M) Po3paxoBaHo 3a (opMyInoro:

m=+—

o
n”

&, - .
Jie ¢ — Cepe/IHE KBaJ[paTU4He BiAXMWICHHS (O = —Z(Xi - X)2 ); N — KinbKicTh coctepexensb (N =1); X —
Nz

. . - 13
cepeHe apuMeTHIHE pe3ynbTaTis crnoctepexens x; (1 =1+N): x = —Zx,. .

i=1

Tabnuys 2
BioxunenHsa cepeOHb020 KOIbOpY 300padzCeHHs 01 eKCNepUMeHmMalbHUX 3pa3Kie
< .8 BigxuieHns . . . .
[=E> o DyHKI1IISA 3MmiHa Komnipue BizyanbHa
> 9 CepeHbOro . . . .
o= KOPUCHOCTI SICKPaBOCTI BIIXWJICHHS OLlIHKa
& KOJIbOPY
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o - < - < o Q - < .
s | ¢ |E | § |E |¢ = ¢ |E |4
22| 8|l 2°| 8s|l 8| 8s| 2 | 8| 285 &8s
= .= F O = . O = o S = g O = S Z O
S F| & S ™| 5 S St S = SH | &
e ‘m e m e m 9 m e =
a1 22,87 | 0,31 0,34 0,44 8,71 021 | 7,14 | 0,16 1,7 0,44
2 24,87 | 0,28 0,36 0,47 6,83 0,27 | 6,30 | 0,18 1,9 0,50
J4 19,63 | 0,36 0,37 0,48 3,71 0,50 | 3,63 | 0,32 2,14 | 0,56
5 7,02 1,00 0,77 1,00 1,87 1,00 | 1,15 1,00 3,83 1,00
16 8,3 0,85 0,67 0,87 2,2 0,85 | 1,25 | 0,92 3,51 0,92
Cepenns
noxuoKa ~ |0052 | - - ~ |o061| - |0087| - 0,020
CEepEIHBOTO
apupMETHIHOTO

BucnoBku. OTpuMaHi pe3yibraTd MOKa3ylOTh, L0 OLIHKA 300pakeHHS 3a BIAXHICHHSIM CEPEIHBOTO
KOJIbOPY BIAMOBIZAHO O PO3pOOJIEHOT MOZIENI JOCTaTHHO TOYHUM ITOKa3HUKOM 3HOMIEHOCTI GpapOoBOro mapy, Mae
CEPEeIHIO MOXUOKY CepeAHBOro apu(METHIHOTO MEHIIY, HiXK TPAJUIiiHI ONTHYHI METOIH OIIHIOBAaHHS — 3MiHA
SICKPABOCTI Ta KOJIPHUIT 3CYB.

TakuM YMHOM, 3aCTOCYBAaHHS METOAMKH OI[IHIOBAHHS KOJIPHUX BiMIHHOCTEH 3a BIIXUICHHSIM CEPEIHbOTO
KOJBOPY O3BOJIAE 3aMIHUTH HUMH Oarato()akTOpHE OLiHIOBaHHS 3pPa3KiB i3 YHCICHHHUMH IOCTIKCHHSIMH, a
BUKOPUCTAHHSI METOJUKHU B KOMIUIEKCI JIOCII/KEHb CIPHUATUME MiJBUIICHHIO TOYHOCTI 3aranbHoi oliHkd. Kpim
TOTO, METOOWKA OI[IHIOBaHHS KOJIPHUX BIIMIHHOCTEH 3a BiOXWICHHSM CEpPEIHBOTO KOJIbOPY MOXE OyTH
3aCTOCOBaHA JIJIsl KOHTPOJIIO 3HOIIEHOCTI OAHKHOT B COPTYBAIbHUX KOMILIEKCAX.

Po3pobiena MeTonwKka OIIHIOBaHHS KONIPHUX BiIMIHHOCTEH 3a BIOXWJICHHSIM CEPEIHBOTO KOIBOPY
300pakeHHsI MOXKE OYyTH BHKOpHCTaHa il O0'€KTHBHOI OIIHKMA SIK TMOBHOKOJHOPOBUX, TaK 1 HAIMBTOHOBHX
300paKeHb, 110 MOXKE 3HAYHO CIIPUSATH PO3BUTKY CUCTEMH METPOJIOTTYHOTO 3a0e3nedeHHs nomirpadivyHoi ramysi.
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Kupnuox T.FO. MeTonuka OLiHKY KONIPHUX BiAMIHHOCTEH 300paKeHb
Kupuuex T.}HO. Meroayka OlleHKH IIBETOBBIX PA3IUYUN H300paskeHUIA
Kyrychok T.

VJIK 006.73:655.3.066.364:658.562.64

MeTtoauka OLEHKH I[BeTOBBIX pa3auumii nzodpaxennii / T.10. Kupuuex

Pa3paboTtana MeToMKa OLCHKH HBETHOCTH H300pakKeHUS 110 OTKIOHEHHIO CPETHEro LBETA H300paKeHUS
B 1BeToBOM mpocTpaHcTBe RGB mins 0ObeKTHBHOW OIEHKH MOJHOIBETHBIX W IIOJYTOHOBBIX H300pa’KeHIH.
Pa3zpaboranHass MeTOIMKAa OCHOBaHa Ha MPEJIOKEHHOW MOJENM CpPEIHEro IBETa H300pa)KeHUs, COIVIACHO
KOTOpOW HM300paXkeHHE NPEeBPAILACTCsl B YCJIOBHBIH NHKCENb, KOTOPBHIA SIBISETCS CMECHIO I[BETOB BCEX €ro
nuKceneil. Meroauka Obula WCIIONBb30BaHA [UIsi OLIEHKHM CTOMKOCTH KPacOYHOTO CJIOSi WHTArIMO IeYaTd K
HCKYCCTBEHHOMY M3HOCY Uil 00pa3loB OAHKHOT YKpauHCKOW I'PHBHBL. MeToiMKa MOXET OBbITh MCIOJIb30BaHa
JUISL OLIGHKH IIBETHOCTHU KaK IU(POBBIX, TAK U NEYaTHBIX N300pasKeHUIA.

KaioueBrble ciioBa: cpeHMi LBET, MUKCEINb, IBETOBOE ITpocTpancTBo RGB.

VJIK 006.73:655.3.066.364:658.562.64

Evaluation of image color difference / T.Kyrychok

It was developed a color management method by means of the average color deviation of the image in
RGB color space for the objective evaluation of full-color and gray-scale images. The developed method based
on carried out model of average color describing image turning into single pixel which is a mixture of all image
pixels' color. The method has been applied to evaluate the adhesion properties of intaglio ink for Ukrainian
hryvna samples. The method can be applied for evaluating the both digital and printed images.

Keywords: average color, pixel, RGB.
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