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Pedepar:

1. luceprariifina po6oTa rnprucBssYeHa po3pooili METO/IiB Ta aITOPUTMIiB CEMAaHTUYHOI KJlacTepur3allii JaHuX Ta
iHTEepaKTUBHOI B3aeMO/lii 3 KOPUCTyBau€M B CUCTEMAX JOIOBHEHOI peasibHOCTi. MeTolo gucepTaliiiHoi po6oTH €
MiBUIIEHHS SIKOCTI 0OpO06JIEHHS JaHUX B CUCTEMAX JIONIOBHEHOI PEaJIbHOCTI Ha MiCTaBi PO3pO0JIEHHS Ta
YIOCKOHAJIEHHSI METOZIB Ta 3ac00iB CeMaHTUYHOI KJlacTepu3alii JaHux, BU6Opy Ta iHTerpanii iHnTepakTHBHUAX
€JIEMEHTIB Ta iX IPaKTUYHOTO0 3aCcTOCyBaHHs. O6'€eKTOM JOCIiJKEHHS € ITPOLIeCH KJlacTepusalii JaHuX B CUCTEMax
IIOIIOBHEHOI peanbHOCTI. [IpeqMeToM NOCTiI’)KeHHS € METOIU, aJITOPUTMU Ta IPOTPaMHi 3aC00U 11711 CEMaHTUYHO]
KJIacTepU3allii JaHUX Ta iIHTePaKTUBHOI B3a€MO/ii KOPMCTYBauiB B CUCTEMAX JOIIOBHEHOI peasbHOCTI. Y po6OTi

BMKOHAHO aHAJIITUYHUI OIJIS, iCHYIOUMX MOJ€JIEN, METOMIB Ta iIHCTPYMEHTIB CEMAaHTUYHO]I KJIacTepu3alii Ta



IHTEpPaKTMBHOI B3a€MOJIi B CUCTEMAaX JOIIOBHEHOI peasibHOCTI. BCTaHOBIIEHO, 10 iCHYIOUI MOJIEJI Ta METOAU
CEMaHTUYHOI KJIacTepu3allil Ta iHTepaKTUBHOI B3a€MO/Iii KOPUCTYBAiB y CUCTEMAaX JOIIOBHEHOI PE€asbHOCTI HE
MTOBHICTIO BifI[TOBifal0Th Crielin(iYHUM BUKIMKAM i BUMOTaM LIMX CUCTEM. iM yacto Opakye HeobxinHoi popmarizarii
TOYHOCTI y POPMYBaHHI KJIaCTEPIB Ta BUJJIEHHIO MaPKEPHUX CJIiB. 3 ypaxyBaHHSIM POBEIEHOr0 aHajli3y B poboTi
IIOCTaBJIEHO Ta BUPIIIEHO HAyKOBE 3aBJJaHHS PO3PO0JIEHHSI METOB, IFTOPUTMIB i TPOrpaMHUX 3aCO0iB
CEeMaHTUYHOI KJIacTepuU3allil JaHUX Ta iIHTEPAKTUBHOI B3a€MO/ii KOPUCTYBaYiB B CUCTEMAX JOMOBHEHOI P€aIbHOCTI.
O6rpyHTOBaHa METOJMKA TPOBEIEHHS NOCiIXKeHb i MaTeMaTUYHUI anapar, o0 BUKOPHUCTOBYETLCS B JOCJIiIKEHHI.
[1pu BupilieHHi HAYKOBUX 3a7la4 BUKOPUCTOBYBAJIMCS METOAM, 30KpEMa METOIY MalIMHHOTO HaBYaHHS,
KJIaCTepU3allisi Ha OCHOBI BifiCTaHe! Ta METPUK MOAIOHOCTi, HAabOPHU aNTOPUTMIB CEMaHTUYHOI KIacTepu3aiiii,
METOJIY OLiHKM SIKOCTi KjlacTepiB (koedillieHT cuiyeTy, BHYyTPilIHbOKJIAaCTEPHA BiiCTaHb, MDKKJIaCTEPHA BiJICTaHb), a
TaKO>X CTaTUCTUYHi TECTH AJ1s1 OLiHKM €(PEKTUBHOCTI po3pobIeHUX METO/iB. Briepiie 3arpornoHOBaHO
KOMIUIEKCHUI METOJ, CEMAaHTUYHOI KJlacTepu3allii, SKUi, Ha BiMiHY Bif BifOMUX, IHTErpy€e yIOCKOHAIEHU
aJITOPUTM JIaTeHTHOTro po3MilneHHs [ipixie (LDA) 3 anropurmamu ocT-o6po6ieHHs JaHUX 3 BUKOPUCTAHHSIM
TEXHOJIOTi] IBOHAIIPaBJIEHUX €HKOAEPHIUX NpeAcTaByeHb 3 TpaHchopmaTopis (BERT), o nmifgsuilye cTymiHb
CXOJKOCTI JaHUX Ta iX 3rPyIIOBaHICTb B KJIaCTepax. YLOCKOHAJIEHO METOJ, CEMAaHTUYHOIO aHalli3y JAHUX 3a
IOTIOMOTOI0 iHTerpalLlii aJlrOpuTMiB MalIMHHOrO HaB4aHHS BERT 3 BUKOpHCTaHHSIM IIpoLeaypyu 00’ eJHaHHS
PEe3YJIbTaTiB, sIKa 6a3yeThCsl HA MOJIEPHI30BaHOMY alropuTMi LDA, 1m0 3abe3neyye nifBUILeHHS! TOYHOCTI aHai3y i
MOXJIMBICTb OIIPALIOBAHHS OiJIbII JIEKCUYHO CKJIaAHUX HA0OPiB JaHuX. JlicTaB MOJAJbIIOrO PO3BUTKY METOZ,
IHTEpPAKTUBHOI B3a€MOJIl B CUCTEMAaX JOIIOBHEHOI pEaJIbHOCTI, 110 BPAXOBY€ Pi3HOMAaHITHICTb JAHUX 3 OISy Ha
OIMC €MOLITHOTO CTaHy KOPUCTYBA4a, a TAKOXX MO>KJIMBI 3aTPO3U Ta BPA3JIMBOCTI LIUX CUCTEM, 10 HAZIA€ 3MOTY
6isblI TOYHO OOMPATH BapiaHTU JOMOBHEHOI peasbHOCTI Ta MiIBUIIATY ITPUBATHICTD i KOHDIIEHLiAHICTh JaHUX. YCi
TEOPETUYHI pO3pOOKU IUCepTallii JOBEIEHO 00 KOHKPETHUX iHKEHEPHUX METOAMK Ta aJTOPUTMIB i3 3aCTOCYBaHHIM
3aIpOIIOHOBAHOI iHpopMalliiiHOi TexHOoorii. 3arponoHOBaHi METOY Ta ajJirOPUTMU OyJin peasizoBaHi y BUTJISA]
IIpOrpaMHUX 3aco6iB Ta iHTErpoBaHi B iCHyI04i cucTemMu Ta M1aTGOPMU JOIIOBHEHOI peasnbHOCTi. Po3pobieHi
JITOPUTM CEMAHTUYHOI KJIacTepU3allii, aITOPUTM IIOCTOOPOOKU Ta IIPOrpamHe 3a0e3Me4eHHs], o NoeJHYE ixX
(YHKLIOHATBHICTD, MiIBULIMIIN [I0BHOTY Ta TOYHICTh OOPOOKM IaHUX B CUCTEMax JOIMIOBHEHOI peajibHOCTi,

PO3IIMPHUBIIY IX MOKJIMBOCTI OO HANAHHS 3MiCTOBHOT'O Ta KOHTEKCTHO-3aJIE’KHOI'O KOPHCTYBALbKOTO LOCBiAY.

2. The dissertation is devoted to the development of methods and algorithms for semantic data clustering and
interactive user interaction in augmented reality systems. The purpose of the dissertation is to improve the quality
of data processing in augmented reality systems by developing and improving methods and tools for semantic data
clustering, selecting and integrating interactive elements, and their practical application. The object of research is
the processes of data clustering in augmented reality systems. The subject of the study is methods, algorithms and
software tools for semantic data clustering and interactive user interaction in augmented reality systems. The
paper presents an analytical review of existing models, methods and tools for semantic clustering and interactive
interaction in augmented reality systems. It is established that existing models and methods of semantic clustering
and interactive user interaction in augmented reality systems do not fully meet the specific challenges and
requirements of these systems. They often lack the necessary formalization of accuracy in the formation of
clusters and the selection of marker words. Taking into account the analysis, the paper sets and solves the
scientific task of developing methods, algorithms and software tools for semantic data clustering and interactive
user interaction in augmented reality systems. The research methodology and mathematical apparatus used in the
study are substantiated. In solving scientific problems, methods were used, including machine learning methods,
clustering based on distances and similarity metrics, sets of semantic clustering algorithms, methods for assessing
the quality of clusters (silhouette coefficient, intra-cluster distance, inter-cluster distance), as well as statistical
tests to evaluate the effectiveness of the developed methods. For the first time, a comprehensive method of
semantic clustering is proposed, which, unlike the known ones, integrates the improved Dirichlet latent location
algorithm (LDA) with post-processing algorithms using the technology of bidirectional encoder representations
from transformers (BERT), which increases the degree of data similarity and their grouping in clusters. The method
of semantic data analysis has been improved by integrating BERT machine learning algorithms using a procedure



for combining results based on a modernized LDA algorithm, which provides increased analysis accuracy and the
ability to process more lexically complex data sets. The method of interactive interaction in augmented reality
systems has been further developed, taking into account the diversity of data in terms of the description of the
user's emotional state, as well as possible threats and vulnerabilities of these systems, which makes it possible to
more accurately select augmented reality options and increase data privacy and confidentiality. All the theoretical
developments of the thesis have been brought to specific engineering techniques and algorithms using the
proposed information technology. The proposed methods and algorithms were implemented in the form of
software tools and integrated into existing augmented reality systems and platforms. The developed semantic
clustering algorithm, post-processing algorithm, and software that combines their functionality have increased the
completeness and accuracy of data processing in augmented reality systems, expanding their ability to provide a
meaningful and context-dependent user experience.
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