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KOMIT FOTEPHI TEXHOJIOT'II BUBHAYEHHS CIIOTBOPEHb
KOJIbOPOBOCTI B TEJIEBIBIMHUX CUCTEMAX

KOMMNbIOTEPHbIE TEXHONOIMU ONPEAENEHUA UCKAXXEHUA LBETHOCTU
B TENEBU3NOHHbIX CUCTEMAX

COMPUTER TECHNOLOGY OF COLOR GARBLING IDENTIFICATION
IN TELEVISION SYSTEMS

s ouiHIOBaHHSI CrIOTBOPEHb KOJIbOPOBOCTI 6Y/10 3arporoHOBaHO BUKOPUCTaTH rapamMeTp, Lo
Ha3nBa€eTbCs HOEKCOM rnepepaydi kosibopy. Po3pobsieHo anroputMm i nporpamy, rnpu3HadeHy aas
aBTOMaTn30BaHOIro aHaslidy KOJIbOPOBUX CIIOTBOPEHDL Y TEJIEBI3IVIHUX TpaKTax

Ana oyeHusaHusi ckaxeHul ysemHocmu 6bir10 MpedsIoKeHO UCM0Ib308amb Mnapamemp, KOmopbll Hasbl-
saemcs iHOekcoMm usemonepedaydu. PaspabomaHbl arneopumm u rpoepamma, rnpedHasHadyeHHyro O0nsi asmo-
Mamu3upoeaHHO20 aHasu3a UgemosbiX UCKaXXeHUU 8 mesie8Uu3UOHHbIX mpaKmax

In order to determine the color garbling, there had been suggested to use the parameter called the
color index. There had been designed the algorithm and the software for automatized analysis of color
garbling in television nets.

Beryn

VY TenepiliHiil yac OULIHIOBAaHHS CIIOTBOPEHb KOJHOPOBOCTI 3MIHCHIOETHCH, SIK MPaBUIIO, Bi3yaIbHUMHU
METOJaMH 3a JOTIOMOTOI0 YHIBEPCATbHUX BUIPOOYBAIBHHX TEJICBI3IMHUX TaOumb. OqHAK, AJIT aBTOMA-
THU30BaHOTO KOMIT'FOTEPHOr0 aHali3y BUKOPUCTAHHS LUX TaOJHLb € HE3PYYHUM, OCKINbKH IMOBHOLIHHE
BHJIIJICHHS 3 HUX IMapaMeTpiB CIIOTBOPEHH KOJBOPOBOCTI B pa3i HASBHOCTI iHIIMX CITOTBOPEHb € JOCHUTH
ckiagHuM. Tomy aBTOpamMu OyJO MOCTAaBIEHO 33/4ady PO3POOUTH KOMII IOTEPHY METOIHUKY, aJITOPUTM 1
MporpaMy OIIHIOBaHHSI CIIOTBOPEHH KOJIHOPOBOCTI HAa OCHOBI BHINPOOYBaIbHOI TAOJMHIN, SKAa MIiCTHTH
MIOCITIIOBHICTh CMYT CTaHIAAPTHUX KOJIbOPiB. OKpeMor 3ajavero € BUOIp ONTHMAIBHOI OIIHKH PiBHS
CIOTBOPEHHS KOJILOPOBOCTI.

BcTtynneHue

B HacTosilllee Bpemsl OLieHKa MCKaKeHUN LIBETHOCTU OCYLLECTBIIAETCA, Kak NpaBumno, BU3yaribHbIMU
MeTodaMU C MOMOLLbLIO YHUBEPCATbHBLIX UCTIbITATENbHBIX TENEBU3NOHHBIX Tabnuu. OaHako, Npu asToMa-
TU3NPOBAHHOM KOMIMLIOTEPHOM aHarnv3e UCMonb3oBaH1e 3TUX Tabnuu HeyaoGHO, MOCKOMbKY MOMHOLEH-
HOE BblOEneHne U3 HUX NapaMeTPoB WUCKaXKEHUN LBETHOCTM MPU HanNWYuM OPYrX UCKaXeHUn ABMSeTCs
[OBOMBHO CrOXHOW 3ajaden. MosTomy asTopamu Gbina noctasrneHa 3agada paspaboTarh KOMMbio-
TEPHYI0 METOAMKY, anropuTM M NPorpaMmy OLEHKM UCKaKEHUN LBETHOCTM Ha OCHOBE MCMbITaTeNbHOMN
Tabnuubl, KOTopas COAEePXWUT MOCMeaoBaTeNbHOCTb MOMOC CTaHOapTHLIX LBeToB. OTAenbHON 3anaqen
ABNndeTcsd Bbl60p ONTMManbHOM OLIEHKN YPOBHA UCKaXXeHUA LLIBETHOCTU.

© O. [. Azapos, JI. B. Kpynensuuupkuii, C. B. JIuctok, 2006
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Introduction

Nowadays the evaluation of color garbling is usually done by visual analysis of the universal
testing TV tables. But during the automated computer analysis, the usage of these tables is not
convenient, because the full identification of color garbling parameters with the availability of other
distortions is a very complicated task. Therefore the authors’ aim was to develop the computer
method, algorithm and software for the color garbling evaluation based on the application of the
testing table, which contains the sequence of standard color bars. The separate problem is the
choice of the optimal evaluation of the color garbling level.

Buoip yHiBepcajJbHOro MeTOaY OIliIHKH CIIOTBOPEHb KOJIBLOPOBOCTI

JU1s HaliTOYHINIOro BUMIPIOBAHHS CIIOTBOPEHB KOJIBLOPOBOCTI OYJIO 3aIIPOIIOHOBAHO BUKOPHUCTATH CTAHIa-
pTHY BunpoOyBanibHy TeneBiiiiHy Tabmumo LIUT-01M-98 [5], sika MicTHTBH BiciM KOJTBOPOBHX CMYT. 3a ii
JIOTIOMOI'OF0 MO’KHA CYAWUTH IPO BHIO3MIHY KOJIBOPY BHACHIZOK CHOTBOpeHHS y TpakTi. I1[o0 KigbKicHO
OLIIHUTH PiBEHb CIIOTBOPEHHS, 3aIIPOIIOHOBAHO BUKOPHCTATH TapaMeTp, 0 Ha3HMBAETHCS IHACKCOM Iepeaadi
Koibopy. OTKe, 3amaya CKIAAeThCsl 3 BH3HAYCHHS BHUIICHABEICHOTO MapaMeTpa Ha OCHOBI TeJeBi3iHHOI
tabmumi [IUT-01M-98, sika BHACHIZOK HaKIaJaHHS CIIOTBOPEHb BUIIO3MIHIOETHCS, IO BIITBOPIOETHCS Ha
THIIEKC1 Iepeiayi KoJIbopy.

AJITOPUTM 3HAXOMKeHHS MapaMeTpa «iHIeKc nepeaayi KoJabopy»

PosrnsiHeMo MeTo]1 i adropuT™M BU3HAYEHHS JIAHOTO Mapame-
Tpa KOJBOPOBHX CIIOTBOpPEHb. MeToj Tiependadae HasBHICTH
OTIOPHOTO (HECTIOTBOPEHOT0) 1 OLIHIOBAHOTO (CIOTBOPEHOTO)
300paxkedb. CIouaTKy OpHUIiHajJbHA 1 CIOTBOpEHA TaOJUIL
PpO30UBaIOThCS HA TPU TOPU3OHTANBHI YaCTUHH JUIS TOTO, 1100
IuQepeHLioBaTH CIOTBOPEHHS B IMX 30HaX (puc. 1).

Jlys OLIiHIOBaHHS SAKOCTI Mepenadi KOJbOpy 3a JOIMOMOTO0
CYKYITHOCTI BUNPOOYBaIBHUX KOJBOPIB OYyJO 3ampONOHOBAHO
BUKOPHMCTATH 3arajbHUM IHICKC Mepeaadl KoJIbopy R, SKHii
BU3HAUYAETBCS SIK cepeqHe apuMeTHdHe iHAEKCIB mepenadi
KOJbOPY R; KOXKHOIO CMYTOI0

m
Puc. 1. Tenegiziitna BunpoOyBanbHa TaOIHILs R(x = i > Rz , (1)
Puc. 1. TenesnsnoHHas ncnbiTaTenbHas Tabnuua =1
Fig. 1. TV testing table ) )
Iie { — HOMep BHIPOOYBAILHOTO KOJILOPY 13 HA0OPY 7 KOJIHOPIB

(Homep ucnbiTaTENbHOrO LBETa U3 Habopa m LBeToB; testing color number from m colors set); m = 8 —
KUTBKICTB CMYT y Ta0iuIIi (KonMyecTBo nonoc B Tabnuue; number of bars in the table).
ExcniepuMeHTalIbHO BCTAHOBJICHO, IO 3HAYCHHSM R, BIJIMOBITAIOTH TaKi OIIHKHM SKOCTI Mepeaadi Ko-
asopy: 80...100 — «BiaMiHHOY, 65...80 — «ayx)e moOpe», 50...65 — «mobpen, 30...50 — «3aTOBLILHOY.
Bumenaeiennii mapaMerp MOXHa BU3HAYHUTH 332 EMITIPUYHOIO (POPMYIIOIO, 3alpOMOHOBAHOK Mik-
HAPOJHOIO KOMICI€0 3 OCBITJICHHS

R =100 - 4,6AF;, )

ne AE; — pi3HUII MiX KOJbOPAMH Y PIBHOMIPHOMY KOJIHOPOBOMY IPOCTOpI (pasHuua Mexay LuBeTamMu B
paBHOMEpHOM LiBeToBOM npocTpaHcTse; difference between colors in the even color area).
[Tapametp AE; BU3HA4a€THCS 32 POPMYIIOI0
1
* %\2 * #\2 * %\ 2 2
aty= (0 = 0 o (57 =)+ (war - i) G)
e Ul,-*, Vl,-*, Wl,-* — KOOPJIMHATH OPUTIHAILHOTO KOJIHOPY B CUCTEMI uvw (koopamHaTLl OPUTMHANBHOTO
useTta B cucteme U*V*W*; color coordinates in U*V*W* system); Uzl-*, Vz,-*, Wzl-* — KOOpPAWHATHU CIIOTBOPEHO-
T0 KOJIbOPY B CHCTEMI uvw (koopauHaTbl UCKaXkeHHOro UBeTa B cucteme U*V*W*; garbled color coordi-
nates in U*V*W* system).
KoopauHaty KOJbOpIB y il CUCTEMI OOYUCITIOIOTHCS TAKUM YHHOM:
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*

Ui =13W; (U; - Uy);
V. =13W; (V- V}); (4)

W, =25y ~17,

Ie Y; — BiJHOCHA SICKPaBiCTh OCTIIKYBAHOTO KOJIBOPY 0 SICKPABOCTI O1JI0r0 y MpoleHTax (oTHoCcUTenb-
Hasi IPKOCTb TECTMPYEMOrO LiBETa K APKOCTU Genoro B npoueHTax; testing color relative brightness to white
color brightness in percents)

! 25-3 '
U, V;, Uy, Vo — KOOpAMHATHU KOJILOPOBOCTI JOCIIHKYBaHUX KOJIBOPIB Ta OIIOPHOTO O1LJIOTO, BiJIOBITHO, B
cuctemi UVW (koopouHaTbl LBETHOCTM TECTUPYEMbIX LBETOB W OMOPHOro Genoro, COOTBETCTBEHHO, B
cucteme UVW; testing color chromaticity coordinates and white color chromaticity coordinates in UVW
system).
Koopaunatu U, V; 3HaX0oAsThCs Uyepe3 KOOPAMHATH X; Ta ); KOJLOPY HA BIIOMIH Jiarpami KOJIbOPOBO-
CTi 3a TaKo0 (HOPMYIIOIO:

)

Yi=% = 15’

=X+ 1,

[6:#
6y, —x;+1,5

Temnep po3B'si3aHHs 3ama4i 3BOAUTHCS O BU3HAYEHHS KOOPAMHAT X; Ta ); KOJIBOPY HA JiarpamMi KOJIbO-
POBOCTI.

Iepexin Bin cuctemu RGB 1o cucremu XYZ

BuenaBeneHuil anropuT™ 3HaXOKEHHS IIapaMeTpa CHOTBOPEHHS KOJIbOPOBOI'O 300pa)keHHsI, 1HIEK-
Cy mepenavi KoJibopy 0a3yeThcsi Ha BU3HAYCHHI KOOPAMHAT KOJIBOPOBOCTI X; Ta );, sIKi TpeOa 3HaXOAUTH
IUIE KOXKHOI 13 BOCBMH KOJBOPOBUX CMYT BHIPOOYBasIbHOI Tabmiuui. Bu3HaueHHS OCTaHHIX € JOCHTH
CKJIAJTHOIO 3a/Jauero, NI iX BH3HAYCHHS BUHHUKAE HEOOXITHICTH MEPEXOIy BiJl BIIOMOI HAaM CHCTEMH
RGB, ska He nae 3Mory MOBHICTIO MPOBECTH PsAl OOYMCIECHb 3 BU3HAYCHHS HapaMmeTpiB SIKOCTI 300pa-
JKEHHs, 10 cucTeMu X YZ, OCHOBHI KOJIbOPH SIKOi HACHYEHIIIl HiXK CIIEKTPaJIbHi 1 IKa po3pobiieHa Tak, U0
PSII KOJIOPUMETPUYHUX PO3PAXYHKIB CIIPOILYETHCS 1 3'SIBISETHCS MOKIMBICTD 3HAXO/HKEHHS 3aIIPOIIOHO-
BaHOT'0 MTapaMeTpa SIKOCTI KOIbOPOBOT0 300pakeHHs — 1HIEKCY Iepenadi KOJIbopy.

Tenep 3ynMHUMOCS Ha HEPETBOPEHHI MiX BHIICHABEACHUMH KOJOPHUMETPUYHUMH CHUCTEMaMH —
RGB Ta XYZ.

OcHoBHi konpopu cuctemu RGB onmcyrotbes B cucteMi XY Z TaKMMU PiBHSHHSAMU:

X = 0,4185R — 0,0912G + 0,0009B;
Y=—20,1588R + 0,2524G - 0,00255; (7)
Z=—0,0829R + 0,0157G + 0,17868B.

Jlnst 3HaXOKEHHST KOOPAMHAT YEPBOHOTO KOJIbOPY 3aMicTh G Ta B MijcTaBUMO HYJIbOBI 3HAYEHHS,
3€JIEHOT0 — 3aMicTh R Ta B, CHHLOro — 3aMicTh R 1a G:

X, =0,418R; Y,=-0,1588R; Z,=-0,0829R;
X, =-0,0912G; Y,=0,2524G; Z,=0,0157G; ®)
Xp =0,0009B; Y, =-0,0025B; Z,=0,1786B.

ITeperBopenns Oyab-axoro kobpopy cucreMu RGB y cuctemy XYZ 3amaeTbes Takoro GOpMYIIOO:
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X x,C, x,Cy x,Cp R
Y| = VG, ./VgCg TG Gl, ©
4 B

(1-x-w)C (1—Xg—)’g)cg (1-x5-33) Gy

ae Co=X+Y,+ 2, C=X+ Y+ 2y CG=X+Y.+7Z — (10)

3HAYCHHS, HEOOXIiMHI UIS IOBHOTO IIEPETBOPEHHS MIXK CHCTEMaMH OCHOBHHX KOJIbOPIB (3HaueHus,
HeobOxoaMMble Ans NOMHOro npeobpa3oBaHMs Mexdy CUCTEMamu OCHOBHbIX LBeToB; values needed for full
base colors systems conversion); X,, Y,, Z,, X,, Yy, Zy, Xb, Y), Z; — OCHOBHI KOJIbOpU cHCTeMH XYZ
(ocHoBHe uBeTa cuctembl XYZ; main colors in XYZ system); X,, Xg, Xp, Yy, Ve, Vb — KOOPIUHATH KOJILOPOBOC-
Ti OCHOBHHX KOJILOPIB Ha KOJIK0poBOoMY rpadiky MKO (MixuapoaHOi KOMICIT IO OCBITICHHIO), 3HAYCHHS
SIKUX TIPUAHATI 3TiTHO 31 cTaHAapTOM KoibopoBoro TenedaueHHss NTSC (koopauHaTel LBETHOCTM OCHOB-
HbIX LBEeTOB Ha LBeToBoM rpaduke MKO (MexayHapogHOW KOMMCCUMM MO OCBELLEHWIO), 3HAYEHUsI KOTOPbIX
NPVHATLI COOTBETCTBEHHO CTaHAapTy ueTHoro TenesnaeHua NTSC; main colors coordinates on the color ILC

(International Board on lllumination) plot).
x, =067, X, =0.2L 5 =014 (11)
y,=033 y,=07L y,=0,08.

besmocepenti KoopauHATH KOJIHLOPOBOCTI BU3HAYAIOTHCS SIK BIHOCHI 3HAYEHHS 3 O0YHCIICHHX abco-
JIOTHUX NapameTpiB X, Y, Z

X
X=—;
X+Y+~7 (12)
Y
Y xXr v+ 2

OTxke, 32 BUIIECHABEICHUM aJTOPUTMOM OTPUMAEMO KOOPAWHATH KOJBOPOBOCTI X Ta y, sIKi OyayTh
MOTPIOHI ISl 3HAXOKEHHS TOJIOBHOIO IMapaMmerpa CIIOTBOPSHHsS KOJBOPOBOCTI — IHIAEKCY mepeaadi
KOJIOPY.

L]O)X]

" Konwopogi CNoTROPE HHA

OfCIMTH  Onuil

Po3poOxa aBTOMaTH30BaHOI MpOrpaMun

I[J'IH aBTOMATHU30BaAHOI'O BHU3HAYCHHA iHI[CKcy

OpuriHansHHii daitn CroTeopetidi hakin

& Aigralbre OnaL. i Gty [ nepeaayl Koupopy O0yJio po3poOIieHO Mmporpamy B
Dpwrivasersi ot P——— cepenopuii Borland Delphi, sika 3a BXimHi maHi
e T e ZERTE npuiiMae nBa rpadiunux ¢aiina popmary *. bmp,

IO MICTATH NMEPBUHHY 1 CIIOTBOPEHY TeJeBI3iiHY
Tabnumoo. BoHM B mopanbmioMy aHaNmi3yrHOThCS
MPOTPaMor0 1 OOYHCIIOETHCS TapaMeTp KOJIbOPO-
BUX CHOTBOpeHb. Yac poOOTH mporpamu s
po3MipiB BXigHHX ¢aitmiB 720x576 (dopmar
DVD) cknaB npubamsuo 10c. PoGoue BikHO
MporpaMu Ma€ BUIJIAL, TOKa3aHUH Ha puc. 2.

JaraneHuii iHnexc nepegay koneopy Ria = 90,19 %

Ipuxnag podoTn mporpamu

Puc. 2. Po6oue BikHO nporpamu i} 7 ;
Puc. 2. Pabouee OKHO NporpamMmbi Ji1 TECTyBaHHA HaIllMCaHOl1l IIpOorpaMu Bi13b-

Fig. 2. Working program window MEMO TeINeBi3iifHy TaONUIO i 3MEHIIUMO B Hil
SCKpaBicTh kKOBTOi cMyru Ha 11 %, sckpaBicTh OJIakuTHOI cMyru 30iUTbIIMO Ha 5 %, a 4epBOHOI —
30impmMo Ha 15 %. Ilicna anamizy BXigHMX (QaiiliB mporpama BH3HAa4UMJa iHOGKC mepegadi R, =
75,83 %.

BblOOp YyHMBEepcaNnbHOro MeToAa OueHKN UCKAXEeHU LLBETHOCTH

[ns Hanbonee TOYHOro U3MEPEHUST NCKAXKEHMUI LIBETHOCTU ObINO NPeasioKeHo NCMNonb3oBaTh CTaH-
0apTHYIO ucnbiTaTenbHy TeneBmanoHHyo Tabnuuy LAT-01M-98 [5], koTopasi cogeput Bocemb LBET-
HbIX nonoc. C MOMOLLbIO €€ MOXHO CyauTb O BUAOM3MEHEHUN LiBETA BCNEACTBUE UCKAXKEHUSI B TPaKTe.
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YT106bl KONMYECTBEHHO OLIEHNTb YPOBEHL UCKaXXEHUS!, BbINO NPeAnoXeHo UCNoNb3oBaTh NapameTp, Ko-
TOpbIA HasblBaeTca MHAOEKCOM LBeTonepedayun. Mtak, 3agada coctouT U3 onpedeneHnst Bblllenpuee-
[EHHOro napamMeTpa Ha OCHOBe TeneBmanoHHon Tabnuubl LIMT-01M-98, koTopas BcneacTeme Hanoxe-
HUS UCKaXXEHUI BUOOU3MEHSIETCS, UTO OTPaXkaeTcsl Ha MHAEKCE LBeTonepeaaYn.

ANropmuTm HaxoXaeHus napamMeTpa «<MHAEKC LuBeTornepena4n»

PaccmoTpum meTtod v anropuTm onpefeneHus SaHHOro napameTpa UBeTHbIX uckaxeHun. Metop
npegycMmaTpuBaeT Hanuune onopHoro (HEUCKaXXeHHOro) N OLEHMBAEMOro (UCKaXXeHHOro) n3obpaxkeHun.
CHayvana opuruHanbHas 1 UckaxkeHHasi Tabnuua pa3brBatoTca Ha TPU FOPU3OHTanNbHbLIX YacTu AN Toro,
4YTOGbI AN depeHUNpoBaThL NCKaXeHMe B 3TUX 30Hax (puc. 1).

[ns oueHkn KayecTBa LBeTONepegayn C NMOMOLLbI COBOKYMHOCTU UCMbITaTeNbHbIX LBETOB Oblno
npeanoXeHo MCNonb3oBaTbh OOLMI MHAOEKC LBeTonepedayn R,, KOTOpbIA onpedensieTca kak cpegHee
apudmeTMyeckoe MHOEKCOB LBeTonepegayn R; no kaxagown nonoce (1).

OKcneprMMeHTarnbLHO YCTaHOBIEHO, YTO 3Ha4YeHuo R, OTBeYaloT Takme OLEeHKM KavyecTBa LBeTonepe-
naun: 80...100 — «oTnn4yHO», 65...80 — «o4eHb xopowoy, 50...65 — «xopowwo», 30...50 — «ynosne-
TBOPUTESbHOY.

BbilenprBeaeHHbIN NapameTp MOXHO onpeaenvTs no (2—>5).

KoopauHatsl U, V;HaxogsaTcs Yepes KoOpAuHaThl X; U y; UBeTa Ha U3BECTHOWM Auarpamme LBETHOCTM (6).

Tenepsb pelueHne 3agavn CBOAUTCH K ONpeaerieHnio KoopanHar X; U y; UBeTa Ha auarpaMmme LBETHOCTHU.

Mepexop, ot cuctembl RGB k cucteme XYZ

BbllwenprBeAeHHbIN anropuTM HaXoXAEeHNs NapamMeTpa UCKaXKeHUsT LIBETHOTO M3o0paxeHusl, NHOEeK-
ca uBeTonepeaaun b6asvpyeTcsa Ha onpeaeneHn KOOPAMHAT UBETHOCTU X; U Y, KOTOPble Had0 HaxoauTb
ONst KaXaon M3 BOCbMM LIBETHBIX MONIOC UCMbITaTenbHon Tabnuubl. OnpegenexHve nocnegHWx — Ao-
BONBbHO CrioXHasi 3ajava, Ofsi Ux onpeferneHuss BO3HUKaeT HeobxoOaMMOCTb nepexoda OT U3BECTHOWN
HaMm cucTeMbl RGB, koTopas He AaeT BO3MOXHOCTb MOJTHOCTBIO MPOBECTU Psig BbIYMCIIEHUI NO onpeae-
fNieHnto napaMeTpoB KayecTBa nsobpaxeHus, k cucteme XYZ, OCHOBHblE LiBeTa KoTopoi 6ornee Hachbl-
LLeHbl YeM criekTpanbHble, 3Ta cuctema paspaboraHa Tak, YTO psA KONOPUMETPUYECKUX pacyeToB yri-
poLlaeTcsl U MOSABNSIETCS BO3MOXHOCTb HaXOXOEHUS MpeanoXeHHOro napameTpa kadyecTBa LBETHOro
n3obpaxeHns — nHOekca LBeTonepeaayu.

Tenepb oCcTaHOBUMCSI Ha Npeobpa3oBaHUN MeXAy BblLLENPUBEAEHHBIMU KOMOPUMETPUYECKUMU CUC-
Temamn — RGB n XYZ.

OcHoBHble LBeTa cuctembl RGB onwncbiBatoTcs B cucteme XYZ ypaBHeHUAMHA (7).

[na HaxoXaeHus KoopAMHaT KpacHoro LBeTa BMecTo G 1 B nogcTtaBum HyrneBble 3HaYeHus, 3ene-
Horo — BmecTo R u B, cuHero — Bmecto R n G (8).

Mpeobpasosanue noboro useta cuctembl RGB B cuctemy XYZ 3agaetca coopmynamm (9—11).

HenocpeacTtBeHHble KOOPAMHATHLI LIBETHOCTM ONPEAEnsoTCs Kak OTHOCUTENbHbIE 3Ha4YeHWs1 U3 Bbl-
yncreHHblx abcontoTHbIX napameTpoB X, Y, Z (12).

WTak, 3a BbllenpmMBeeHHbIM anropuTMOM MOMyYMM KOOpAMHATBI LBETHOCTM X U Y, KOTOPblE NoTpe-
BytoTCa ANs HaXOXAeHWs rMaBHOro NapameTpa NCKaXeHWs LIBETHOCTY — UHAEKca LBeTonepeaayun.

PaspaboTka aBTOMaTU3UPOBAHHON NPOrpamMmbl

[ns aBTOMaTU3MpOBaHHOIO OoMNpeaeneHns MHAeKca LBeTonepeaayn 6oina paspaboTtaHa nporpamMma
B cpege Borland Delphi, koTopasi B kayecTBe BXOOHbIX AaHHbIX NPUHUMAaET ABa rpaduyecknx darnna
dopmaTa *. bmp, 4TO cogepKaT NEPBUYHYIO U UCKAKEHHYI TENeBU3UOHHbIE Tabnuubl. OHWM B ganb-
HeWLEeM aHanM3npyTCst NPOrpaMmon 1 onpeaenseTcs napameTp LUBETHbIX CKaXeHWU. Bpems paboTbl
nporpamMmbl Ansi paamepoB BxoAdHbix annos 720x576 (dopmaTt DVD) coctasun npmbnusmtensHo 10 c.
Bua paboyero okHa nporpamMmbl Mokas3aH Ha puc. 2.

Mpumep pa6oTbl NporpamMmsl

[ns TecTMpoBaHMA HanNWCaHHOW MPOrpaMMbl BO3bMEM TENEBU3NOHHYK Tabnuuy U yMEHbLUMM B HEN
SAPKOCTb >xenTon nomnockl Ha 11 %, ApKocTb ronybor nonockl ysenmuum Ha 5 %, a kpacHo — yBenuymMm
Ha 15%. [llocne aHanu3a BxoAHbIX ¢aWnoB nporpaMmma onpedenuna WHAOEKC LuBeTonepegayn
R, =75,83 %.

Choosing the Universal Method for Color garbling identification

For very accurate evaluation of color garbling, there was suggested to use the standard test-
ing TV table CIT-01M-98 [5], which contains eight color bars. The usage of this testing TV table
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enables to identify the color modification in the result of its garbling in the TV path. To evaluate
the garbling quantitatively, there had been suggested to use the parameter called color transfer-
ring index. So, the task is to determine this index on the basis of CIT-01M-98 TV table, which is
modified after distortions overlapping.

Color Transferring Index Determination Algorithm

Let’'s consider the method and algorithm for the determination of the given parameter of the
color garbling. This method stipulates for the availability of the original image and the image for
evaluation. At first, the original image and the image for the evaluation are divided into three hori-
zontal zones to differentiate garbling in these zones (fig. 1).

To estimate color transferring quality using the set of testing colors there had been suggested
to use the general color transferring index R,, which is determined as the average arithmetical
color transferring indexes R; on each bar (1).

It was experimentally determined that R, can possesses the following color distortions quality
values: 80...100 — "excellent", 65...80 — "very good", 50...65 — "good", 30...50 — "satisfactorily".

The above parameter can be determined according to the empirical formula, suggested by the
International Commission on the lllumination, as shown in (2—5).

U, V, coordinates are determined with the help of x; y; color coordinates on the known chromi-
nance diagram (6).

The task is to determine x; y; color coordinates.

RGB and XYZ Systems Conversions

The above algorithm for color image garbling identification, index of color transfer is based on
the determination of the x;, y; coordinates, which must be determined for each of eight color bands
of the testing table. x;, y; coordinates determination is a difficult problem because it is necessary to
accomplish a conversion from the known RGB system, which does not allow to fully conduct cal-
culations on image quality parameters determination, to XYZ system, the main colors of which are
more consistent then the spectral. The XYZ system is developed so that the colorimetric calcula-
tions are more simplified and this system enables the determination of the suggested color image
quality parameter — color transferring index.

Now let’s describe RGB and XYZ systems conversion. Basic RGB colors are defined in XYZ
system by the equations (7).

For red color determination G and B variables must be zero, for green color determination —
R and B, for blue color determination — R and G (8).

Conversion of any RGB color to XYZ color is determined in formulas (9—11).

Direct chromaticity coordinates are determined as relative values from absolute X, Y, Z pa-
rameters (12).

So, the above algorithm gives the chromaticity coordinates x and y, which are necessary for
the determination of basic color garbling parameter — color transferring index.

Software Development

For the automated color transferring index determination there was developed the software
within the Borland Delphi environment, which accepts as the input data the two *. bmp graphic
files with the original and garbled TV tables. These files are being analyzed by the software and
the user gets the color garbling parameter. Program running time according to input files size
720x576 (DVD format) is about 10 seconds. Program window looks as shown on fig. 2.

Program Executing Example
To test the developed software, lets take the TV table and reduce yellow bar brightness by

11 %, increase blue bar brightness by 5 %, increase red bar brightness by 15 %. After the input
files analyzing, the program has determined the color transferring index R, = 75.83 %.

BucHoBKH

1. BukopuctanHs KOMITIOTEPHUX TEXHOJOTIH, 30KpeMa, MPOTrpamMHOro 3a0e3leUeHHS IS OIIHKH
PiBHS CIIOTBOPEHb y KOMIT'IOTEPHUX Ta TEJIEBi3IMHUX CHCTEMax HA OCHOBI CTAaHIAPTHOI BUIPOOYBAIbHOT
Ta0IHII, HAJJa€ MOXJIMBICTh TOYHOTO 3HAXOKCHHSI PiBHS HAsBHUX CIHOTBOPEHB 3a JOIIOMOTOIO KUTbKiC-
HOTO TIOKa3HHKA — IHAEKCY Mepeaadi KoIbopy.

2. Po3pobnena mporpama, mo 0a3yeTbcsi HA BUKOPHUCTaHHI CTaHAAPTHOI BUIIPOOYBaNbHOI TaOMMLI 13
BOCBMH KOJIBOPOBUX CMYT JUIsl 3HAXO/PKEHHS 1HAEKCY Tepenadi Kolbopy, 3HAYHO MOJIETIIYE TPOUeIypy
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3HAXOKEHHSI KIJTBKOCTI CIIOTBOPEHD, MPUCYTHIX Y BIIEOCHCTEMI, JO3BOJISE BUBOIUTH Y 3PYIHOMY BHUTJIISI
pe3yIBTaTH aHANI3y BUIIPOOYBAIBHOI TAOIHII HA KPaH.

BbiBOAbI

1. Ucnonb3oBaHne KOMMbKTEPHbIX TEXHOMOIMN, B 4acTHOCTH, nporpaMmmMmHoOro obecneyeHua gns
OLUEHKHN YPOBHA NCKaXXeHW B KOMMbOTEPHbLIX N TENEBU3NOHHbIX CUCTEMaX Ha OCHOBE CTaH,D,apTHOVI nc-
nblTaTeNbHON Tabnuubl, npenocrtaBiideT BOSMOXHOCTb TOYHOIo HaxoXXaeHus ypoBHA MMERLWKNXCA UCKa-
XKEHWI C NOMOLLIbIO KONIMYECTBEHHOIO NokasaTenst — MHAaekca uBertonepenadn.

2. Pa3pa60TaHHaﬂ nporpamMmma, Kotopas 6a3MpyeTcs| Ha Ucnonb3oBaHUN CTaH,EI,apTHOVI ncnbiTatenb-
HOW Tabnuupbl M3 BOCbMUW LBETHbIX MOMOC ANS HAXOXAEHUA NHAEeKca uBeTtonepenadun, 3Ha4YnTernbHO 06-
ner4yaet npouenypy HaxoxaneHusa konnyecrtsa NCKaXXEHWHN, NpUCyTCTBYWLWKMX B BUAEOCUCTEME, BbIBOOUT
B y,El,06HOM Buae pe3ynbtaTtbl aHanm3a ncnbiTatensHon Tabnuupel Ha OKpaH.

Conclusion

1. The usage of the computer technologies, especially the software for garbling evaluation
level in the computer and TV systems with standard testing table enables for accurate identifica-
tion of the garbling level with the help of quantitative index — color transferring index.

2. The developed software based on using the standard testing table, contains eight color bars
for color transferring determination index, greatly simplifies garbling identification procedure, dis-
plays testing table analysis results in convenient mode.
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