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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
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Tenedon: 380442350981
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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBuii nprHLMI BUBOJY KOJIbOPOBOTO 300pa>XEHHS HA €KPaH AUCILJIes: KOMII'IOTEPHE MOJIEJII0OBAHHS Ta

€KCIIEPMMEHTAJIbHA nepeBipKa.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New method of displaying a color image: computer simulation and experimental verification /

Pedepar yKpaiHCBKOIO:

O6'eKTOM JOCIiKEHHS € HOBUI MeTOM, OPTOTOHAJILHUX IIepeTBOopeHs i3 mogeni RGB B monens WRGB, sxuit
0a3yeTbCsl HA HOBOMY IIPUHIIMII KOJIbOPOIIOZiTy 306pa>KeHHSI Ha [1Ba OCHOBHI KOJIbOPH i 6isie cBiT10. MeTolo poboTu
€ Po3poOKa HOBOTO ITPUHIMITY KOJIbOPOIOAiNy 300paKe€HHSI Ta CTBOPEHHS CIIELliali30BaHOr0 IIPOrPamMHOTO
3abe3nedeHHs 17151 pO3[iJIeHHS OBiIbBHOTO KOJIbOPY Ha [Ba OCHOBHI Ta Oi/INi KOJIbOPYU 3 NTOLAJBIINM BUBEIEHHIM
Ha eKPaH CBITJIOAIOIHOTO MUCILJIes TOBHOKOJIbOPOBOTO 306paskeHHs. [lepesipka edextrBHOCTI RGB-WRGB
IIepeTBOPEHb Ha CKOHCTpYyHoBaHOMY WRGB Mozysi. MeTony — opuriHasibHi po3po0JieHi aHaliTU4HI MeToAu
nepetBopeHHsl RGB y WRGB 1110 BUKOHYIOTBCS 32 IOITIOMOT010 po3po6sieHoro rnporpamHoro kommiekcy “True Color
Display”. EkcniepuMeHTasnbHe NigTBepIyKeHHs €e(peKTUBHOCTI NepeTBOpeHb NpoBeneHo Ha Cniektpometp CAS 140 CT
15IM 3 inTerpyouoio chepoto ISP 2000 (2,0 m). Pesynbraty — po3po6sieHO METOOMKY BU3HAUYEHHS Bi3yaslbHUX
KOOPAMHAT KOJIbOPIB CcyO6IIiKcesliB OCHOBHMX KOJIbOPIB i 6is1oro cBiTiia LED-gucmnies: B cucTeMi KoJlipHOTO 30py
monyHy. Ha ocHOBI Bu3HauYeHux KoopauHar (RVis, GVis, BVis ) 0CHOBHUX KOJIbOPiB OTPMMAaHO MaTpuL0 MVis
KOJIIPHOTO MTPOCTOPY CBiT/I0Ai0oAiB. Ha OCHOBI MaTpulli Ta OPUTiHAJIBHUX aHAJIITUMHUX METOJIiB PO3PaXyHKY,
BMKOHAHO KOJIbOPOIIO/Iij Ha J1Ba OCHOBHI KOJIbOPU i 6isie cBiTsI0. CTBOPEHO KOMITIOTEPHY IIPOrpPamy, sika BUKOHYE
[IepeTBOPEHHS KOJIbOPIB Ha 300pakeHHi 3 Mogesi RGB B mogens WRGB. OcHOBHI yHKIIi/ TpOrpamMu a) 34UTyBaHHS
IaHMX 3aMipiB eHeprii BUIPOMiHIOBaHHS CyO6IIiKCeiB, HOPMYBaHHS Ta IOOY0BA CIEKTPAJIbHUX KPUBUX OCHOBHUX
KOJIbOPiB, 6) BU3HaYeHHs KoediuienTis marpuub MLED, WLED, no6ynoBa kosipHoro rnpoctopy LED RGB, B)
nepepaxyHok Koabopy 3 RGB y LED WRGB mogpesns. [IpoBeieHO eKCIIEpUMMEHTAJIbHY [1IEPEBIPKY
eHeproe(eKTUBHOCTI, Ta CIIEKTPAIbHUX XapaKTEPUCTUK 6a30BUX KOJIbOPIB, Ta MOKA3aHO, 11J0 OTPMMAaHi 3HaU€HHS

KOPEJIIOIOTh i3 3HAYEHHSIMU OTPUMAHUMU [IPOTPaMHO.

Pedepar aHr1ilicbKOIO:

The object of research is a new method of orthogonal transformations from RGB to WRGB model, based on the
new principle of image color separation into two primary colors and white light. The aim of the work is to develop
a new principle of color separation of the image and to create specialized software for dividing any color into two
primary and white colors with the subsequent display of a full-color image on LED display.Efficiency of the
transformations RGB to WRGB is verified on the designed WRGB module. Methods - original analytical methods
for RGB-to-WRGB transformation using the developed software package "True Color Display" are developed.
Experimental confirmation of the transformations’ efficiency was performed on CAS 140 CT 15IM Spectrometer
with an integrating sphere ISP 2000 (2.0 m). Results - techniques for determining visual color coordinates of
subpixels of primary colors and white light of the LED-display in the system of human color vision. Based on the
determined coordinates (RVis, GVis, BVis) of the primary colors, the matrix MVis of the color space of the LEDs is
obtained. Based on the matrix and original analytical calculation methods, the color separation into two main
colors and white light is performed. A software has been developed that transforms image colors from RGB to
WRGB model. The main functions of the software are a) reading data on measurements of subpixel illumination
energy, normalizing and building spectral curves of primary colors; b) determination of MLED, WLED matrix
coefficients, construction of LED RGB color space; c) color conversion from RGB to LED WRGB model. An
experimental verification of the energy efficiency and spectral characteristics of the base colors was performed,
which showed that the obtained values correlate with the results given by software.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBuii IPUHLKII KOJILOPOTIOZiNY, TEOPETUYHI PO3PAXYHKU [EPETBOPEHHS
IOBinbHOTO KOJIbOPY RGB popmaTy Ha ABa OCHOBHI Ta 6inuil Kosip. IIporpamHe 3a6e3n€4eHHs 17151 aBTOMAaTUYHOTO
PO3MiJIeHHS KOJIbOPIB AJ151 IOAABIIOTO BUBOLy Ha €KPaH ITOBHOKOJIIPHOTO CBITJIONiOAHOTO IUCILIEIO.

ExcnepumenTanbHa nepesipka LED WRGB pucriies ns Bino6pakeHHsI TOBHOKOJIipHOTO 306pakeHHsI.

HasBa HTII aHI/IiHiCbKOIO: A new principle of color separation as well as theoretical calculations for
transforming any color in RGB format into white and two primary colors are presented. Software for automatic
color separation for presenting on a full-color LED display. Experimental testing of LED WRGB matrix displaying a
full color image.

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTrpumaHi p€3yJIbTaTH: Bupobu TexHiuHi, [Iporpamui npogykTu
l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: 3anponionoBano MeTOMKY BUSHAYEHHS Bi3yaJbHUX KOOPAMHAT KOJILOPIB CYOIIKCEB OCHOBHUX
KOJIbOPIB i 6is10ro cBiTsia LED-gucnies B cucteMi KOIipHOro 30py ognHU. Ha 0CHOBI BU3HAYEHUX KOOPIAHAT
(RVis, GVis, BVis ) 0CHOBHUX KOJIbOPiB OTPUMaHO MaTpuLiio MVis KoJIipHOro MpocTopy CBiToAioAiB. Ha ocHOBI 1€l
MaTpHulli 3 BAKOPUCTAHHSIM OPUTiHaJIbHUX aHAJITUYHUX METO/IiB PO3PaxXyHKY, 110 6a3yl0ThCsl HA HOBOMY IIPUHLUIII
KOJIbOPOIIOZiNy 300pa’KeHHs1, BAKOHAHO KOJIbOPOIO/iJ Ha [1Ba OCHOBHI KOJIbOPH i 6is1e CBiTs10. CTBOPEHO
KOMITIOTEpHY IIpOrpamy, sika IpU3HaveHa 1151 IepeTBOPEHHS KOJIbOPiB Ha 300pakeHHi 3 mogeni RGB (Red, Green,
Blue) B Mmogens WRGB (White, Red, Green, Blue). lonatkosi ¢pyHkuii mporpamu: 1. 3unTyBaHHS IaHUX 3aMipiB
eHeprii BUIIpOMiHIOBaHHS Cy6IIiKCesliB, HOpMYBaHHS Ta OOYI0Ba CIIEKTPAJIbHUX KPUBUX OCHOBHUX KOJIbODIB
yepBoHoro (Red), 3enenoro (Green), cuaboro (Blue) ta 6inoro cy6mnikcenis (White). 2. BusnayeHHs kKoedilieHTiB
marpuupb MLED, WLED Tta nobynosa kosipHoro rnpoctopy LED RGB, mo BifnoBinae Bumoram KoJlipHOI CUCTEMU i3
BpaxyBaHHSIM 0COOJIMBOCTEN KOJipHOTro 30py. 3. [lepepaxyHok Kosbopy 3 mogeni RGB y monens LED WRGB,
NIOPiBHSIHHS €HEPrii CIIOXKUBaHHS CyOIiKCeJIiB [1J1s1 BiATBOPEHHS KOJIbOPIB y JBOX MOJEJISX Ta iX CIIEKTPaJIbHUX

XapaKTEPUCTHUK.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, 3a6esnedeHns

IIPOMUCJIOBOCTI U/ HAaCceJIEHHS HOBMM BUJIOM iHpOpMaLiliHO-KOMYHIKal[ifHUX TOCTYT
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2021
3aKkiH4YeHHs eTamy: 12.2024
Cno>kuBavi NPOAYKILii: cnoxusadi LED gucruieitHoi npomykuii

IlepcrieKTHBHI PUHKH: KoMIaHii SIKi 3aiiMaloThcsa BUroToBaeHHAM LED nucruiel (30BHiIIHS Ta BHYTPilIHs

peKsama, CiTi JaTy TOIIO)
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:
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