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VY mepuiomy po3aii MaricTepcbkoi poOOTH BHKOHAHO aHaji3 OCOOJMBOCTEH BHKOPHUCTAHHS Ta
reHeparlii KOIpHUX CXeM y CydyacHOMY BeO-mu3aiiHi. PO3risHyTO TeopeTHyHi OCHOBU KOJIHLOPO3HABCTBA,
cneuudiky CHPUHHATTS KOJNBbOPY B HU(PPOBOMY CEpPENOBHINI Ta OOMEXKEHHS CTaHIAPTHHUX KOJIPHHX
mpoctopiB SRGB 1 HSL 3 Touku 30py neprentuBHO HepiBHOMipHOCTI. [IpoananizoBaHo cy4acHi miaxoan
70 apXiTeKTypu YIpPaBIiHHSA KOJBOPOM Y BeO-po3polri. BukoHaHO O iCHYROUWX IHCTPYMEHTIB
reHepalii KOJTIpHUX MaiTp.

Y npyromy po3miii MpOBEACHO aHali3 MOXKJIMBOCTI 3aCTOCYBaHHS METOMIB MaTeMaTUYHOI'O
MOJICITIOBAaHHS IS peatizallii mpoIieciB OIIHKK Ta TeHepalii KOJTIpHUX MajliTp. BUKOHAHO MOPiBHAIHHII
aHa3 OCHOBHHUX KOJIPHHUX MOJICJICH 3 TTO3UIIIH IEPIETUBHOI OAHOPIAHOCTI, KOPEKTHOCTI BiIOOpasKeHHS
CBITJIOTH Ta MPHIATHOCTI A0 aBTOMAaTH30BaHOTO BUKOPHUCTAaHHS y BeO-cepenoBuili. OOrpyHTOBaHO BHOIp
mpoctopy Oklab sk 06a3oBoro s TOJANBIIMX JOCHIIKeHb. I[IpoBeneHO TOpPIBHSAUIBHUN aHami3
QITOPUTMIB KJIacTepU3aIii i 3amadi eKCTpakilii majiTp i3 300pa)keHb, BU3HAYEHO OIIBHICTH
3acTocyBaHHS MeTony k-means++. Po3po0iieHO MaTeMaTH4HYy MOJEiIb TI'€Hepalii Ta OI[HKH SKOCTI
KOJIIpHUX TAJIITP.

VY TpeThoMy PO3ii BUKOHAHO E€KCIIEPUMEHTAbHI JOCHIKEHHS, CIIPIMOBaHI Ha BepH]ikalliro
00paHNX MaTeMaTHYHHX Mojesell Ta anroputMiB. [IpoBeeHO OOUUCTIOBAILHUI €KCIIEPUMEHT 3 OL[IHKH
KOPEKTHOCTI KOHBEpTAIlil KOJIbOPIB 1 CTaOLIBHOCTI reHepailii rapmoniii y mpoctopi Oklch. Pozpobneno
iHpOopMaliiiHy MOzENb CUCTEMH Ta CIIPOEKTOBAHO ii apXiTeKTypy 3 BukopuctaHHIM UML-niarpam, mo
OIHACYIOTH CTPYKTYPY, B3aEMOJIIF0 KOMIIOHEHTIB 1 JIOTIKY ()YHKIIIOHYBaHHSI.

VY d4erBepTOMy pO3IiNi ONUCAHO NPOTpaMHy peaji3aliio BeO-IHCTPYMEHTY AJisi poOOTH 3
nayiTpamu, sika Oyna 3aificneHa MoBoro TypeScript 3 BUKopucTanHsaMm 0ibmioTeku React Ta komminsTopa
Vite. PeamizoBano ¢yHKITIOHAJ pydYHOI T'eHepalii TapMOHii, aBTOMATHYHOTO BHJIYYEHHS MaNITPH i3
3aBaHTKCHUX 300paKeHb, MEPEBIPKH KOHTPACTY Ta ekcrmopty pe3ynasTaTiB y CSS/JSON. Ilposemero
TECTYBaHHS! KOPEKTHOCTI pOOOTH alrOPUTMIB Ta iHTepeicy.

VY n'atomy po3aini po3IJSIHYTO NHUTAHHA OXOPOHM Hpami Ta Oe3meku Mpu HaA3BHYalHUX
cutyarisx. [IpoBegeHo anamiz ymMOB mpari iH)XKeHepa-TporpaMicta, BHKOHAHO PO3PAXyHKH CHCTEM
3BYKOIIOTJIMHAHHS Ta BEHTHIALIl, IO JJO3BOJWIO TIOKPALIMUTA YMOBH Tpali Ta MiJABHIIMTH
MPOAYKTUBHICTb.

Meta poboTw: minBUIIEHHS €(QEKTHBHOCTI TPOIECY CTBOPEHHA Ta YIPABIIHHA KOJIPHUMH
najiTpaMu y BeO-In3aiiHi NUITXOM PO3pOOKH CIICIiali30BaHOTO MPOTPAMHOTO 3a0e3MeUeHHsT Ha OCHOBI
MEePUENTUBHO-PIBHOMIPHUX MaTeMaTHYHUX MOJIEIICH.

OO0'ekT mOCHiKEHHS: TIPOIEC CTBOPEHHS Ta VIPABIIHHA KOJNIPHUMH CXeMaMH Yy BeO-
iHTepdeiicax.

[Ipeamer nociipkeHHs: MaTeMaTH4YHI METONM Ta MOJENi TreHepanii TapMOHIHHHX MamiTp,
ITOPUTMH KJIacTepu3allii KOJIbOPiB Ta METOIU OL[IHKH JOCTYITHOCTI B€O-KOHTEHTY.

Meroau MOCHTIKEHHS: METOAW Teopil KOIBOPY Ta KOJOPUMETPIii; METOTH MaTEeMaTHIHOTO
MOJICITIOBAaHHS; MEeTOAM KiacTepm3arii manux (k-means); 00'eKTHO-Opi€HTOBaHE MPOCKTYBaHHS; METOIHN
Be0-PO3POOKH.

HoBuzna poOoTu: ymockoHaNieHHS MiAXigy A0 TeHepallii KOJIpHUX TapMOHIH 3a paxyHOK
Bukopuctanis npocropy Oklch, mo, Ha BiaMiHy Bix anamoriB Ha 6a3zi HSL, 3a0e3meuye BizyanbHY
PIBHOMIpHICTh MaiTp; HAOYTTS MOJAIBIIOTO PO3BUTKY METOAY aBTOMATHYHOI €KCTPAaKIii KOJILOPIB i3
300pakKeHb MUITXOM aJIafTarii anroputMy k-means++ st 3a1a4 BeO-1u3aiHy.

[IpakTryHa WIHHICTH TOJNSATAa€ y CTBOPEHHI MOBHO(YHKIIOHAIFHOTO Be0-3aCTOCYHKY, KU
JI03BOJISIE M3aifHEpaM CTBOPIOBATH €CTETHYHI Ta AocTymHi (BignosigHo 10 WCAG) xomipHi mamiTpy,
eKCIIOPTYBaTH X y KOJ Ta MEepeBIpATH HA peabHUX MakKeTax, 10 MOXe MPUCKOPHUTH MPOLEC PO3POOKH
iHTepdeiciB.
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WCAG, REACT, TYPESCRIPT, KJIACTEPU3ALILA.



ABSTRACT

The full name of « Research on mathematical methods and models for creating and managing color
palettes in web design »
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The work contains 108 pages: 27 figures, 4 tables.

The first section of the master's thesis analyzes the features of the use and generation of color
schemes in modern web design. The theoretical foundations of color science, the specifics of color
perception in the digital environment, and the limitations of the standard sSRGB and HSL color spaces
from the point of view of perceptual unevenness are considered. Modern approaches to color management
architecture in web development are analyzed. An overview of existing color palette generation tools is
provided.

The second chapter analyzes the feasibility of applying mathematical modeling methods to
implement processes for assessing and generating color palettes. A comparative analysis of major color
models is conducted based on perceptual uniformity, the correctness of lightness rendering, and
suitability for automated use in a web environment. The selection of the Oklab space as the basis for
further research is substantiated. A comparative analysis of clustering algorithms for the task of palette
extraction from images is performed, determining the expediency of using the k-means++ method. A
mathematical model for the generation and quality assessment of color palettes is developed.

The third chapter presents experimental studies aimed at verifying the selected mathematical
models and algorithms. A computational experiment was conducted to assess the correctness of color
conversion and the stability of harmony generation in the Oklch space. An information model of the
system was developed, and its architecture was designed using UML diagrams that describe the structure,
component interaction, and operational logic.

The fourth section presents the software implementation of the web tool for working with
palettes. Development was carried out in TypeScript using the React library and the Vite build tool.
Functionality for manual harmony generation, automatic palette extraction from uploaded images,
accessibility (contrast) checking, and result export to CSS/JSON was implemented. Testing of the
algorithms' correctness and interface stability was conducted.

The fifth section addresses occupational safety and security in emergency situations. An analysis
of the working conditions of a software engineer was performed, and calculations for sound absorption
and ventilation systems were carried out, which allowed for improving working conditions and increasing
productivity.

Aim of the work: to increase the efficiency of the process of creating and managing color palettes
in web design by developing specialized software based on perceptually uniform mathematical
models.Object of research: The process of creating and managing color schemes in web interfaces.

Subject of research: Mathematical methods and models for generating harmonious palettes, color
clustering algorithms, and methods for assessing web content accessibility.

Research methods: Methods of color theory and colorimetry; mathematical modeling methods;
data clustering methods (k-means); object-oriented design; web development methods.

Scientific novelty: The approach to generating color harmonies has been improved through the
use of the Oklch space, which, unlike HSL-based analogs, ensures visual uniformity of palettes; the
method of automatic color extraction from images has been further developed by adapting the k-means++
algorithm for web design tasks.

Practical value lies in the creation of a fully functional web application that allows designers to
create aesthetic and accessible (WCAG-compliant) color palettes, export them into code, and test them on
real layouts, significantly accelerating the interface development process.

WEB DESIGN, COLOR PALETTE, OKLAB, OKLCH, K-MEANS, COLOR HARMONY,
WCAG, REACT, TYPESCRIPT, CLUSTERING.



