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Pedepar:

1. Inceprarnist Mmae Ha MeTi po3pobuTty iHpopMallifiHy TeXHOJIOTIIO ONpaLlOBaHHS MYJIbTUMOAJIBHUX JAHUX Ha
OCHOBIi aHCamO6J110 MOJleJIel MAIIMHHOTO HaBYaHHSL. JoCliIpkKeHHs (POKYCYeThCS Ha pOo3poOLii METOIIB Ta 3aCO0iB
LITYYHOT'O iHTEJIEKTY J15 ITONIEPESHBOr0 ONPALIOBAHHS, KOAYBaHHS Ta CUHXPOHI3allii JaHUX Pi3HMX MOJAILHOCTEN
(MyZIPTUMOJIAIBHUX) Y €AVHY CTPYKTYPY JAHUX 3 NOAAJBIIMM YXBaJIE€HHSIM OCTaTOYHOTO PillleHHS HA OCHOBI
y3araJibHEHoi pernpeseHTallii pi3HO MOAQIbHUX JaHUX. OCOGIMBICTIO LIbOTO LOCII>)KEHHS € 0OpOo0OKa i TPEHYBaHHS
MoJeJiell MalIMHHOTO HaBYaHHS Ha YKPAiHCbKUX HAbOpax JAaHUX, OCKIJIbKY 1Sl IPOOJIEMATHKA € HELOCTATHBO
IOCTiIKeHOI0 Ha cborofHi. Po3pobsieHa cucrema, sika CTaHe pe3yJIbTaToM L€l aucepTarii, ineasbHO NifX0ouTh [1J1s
3aBJIaHb, [Ie BUMAra€ThCsl BUCOKA HaMliHICTh i €(PEKTUBHICTh 06POOKM MYJIbTUMOJAJIbHUX JJAHUX, HAIIPUKJIAL, Y
MeIMNYHi cdepi, BAPOOHULTBI, iHpopMalLiiiHill 6e3neli Ta eIeKTPOHHIlN TOpPriBili. Y nepumomy po3aisi
«AHaANTUYHUI OIJIsiT, JIITEePAaTypHUX IXKEPeJ» 3iiCHEHO aHali3 TEXHOJIOTI, Ki BUKOPUCTOBYIOTbCS 17151 POOOTHU 3

MOJIQJIbBHUMU IAHWMHU, ONIMCAaHi MaTEMATUYHI METOJY, SIKi JIeXXaTh B OCHOBI OIPAalLilOBaHHS, IIPOAaHAaJi30BaHO Ta



OIMCAaHO, 1110 CaMe COOO0I0 MPEICTaBAI0Th MyJAbTUMOJAbHI AaHi. Ha mifcTasi mpoBeneHoro aHamuisy BiloMUX
pillleHb BCTAHOBJIEHO, IO iCHYIOUi TEXHOJIOTIi ONPallOBaHHS MOJIaJIbHUX JAHUX, HEJOCTAaTHbO IPUCTOCOBaHI JJ1s1
OIpallOBaHHS YKPAiHCHKUX JAHUX, TA HE MOXKYTh 3a6€3[1€YUTU TPUIHATHOTO Yacy iX onpauoBaHHs. Pe3ynbraTom
IAHOTO PO3[iNy € IOCTAaHOBKA 33/aui, a caMe CTBOPEHHS iH(pOopMaLiifHOI TEXHOJIOTIi aHai3y MOAAbHUX NAHUX Ha
OCHOBI aHCaMO6JII0 MOjIeJIeil MAaIIMHHOTO HAaBYaHHS. Y IpYyroMy po3fini «Po3pob6yieHHs aHCcaMbJIIo Mozesei
MalIVHHOTO HaBYaHHs» OyJI0 3[iiCHeHO aHasli3 aHcaMOJIiB MoJesiell MalllMHHOTO HaBYaHH4, SIKi IpUAaTHI 1
edeKxTUBHI IpU ONpallOBaHHI JaHUX Pi3HUX MOAaTbHOCTEH. [IpencTaBieHo GopManbHUI OMUC CTPYKTYpU MOJei
naHux. ONKMCaHO OCHOBHI €Tany MiirTOTOBKU MYJIbTUMOZA/BHUX JAHUX, OCOOJIMBOCTI apXiTEKTYPHOTrO BUPIlIE€HHS
aHcaMOJII0 MOJieJIel MAlIMHHOTO HaBYaHHS, sIKi BAKOPUCTOBYBAaTUMYTbCS [JIS1 aHAJIi3y MOJAJIbHUMU JJAHUMHU, a
caMe TEeKCTOBUX, ay[lio, Billeo Ta MeTa JaHUuX. Y TpeTbOMY pPo3zisi «Po3po6eHHs METOLy aHali3y MOAAIbHUX
IaHUX» OYyJI0 pO3p06JIEHO KOHLENTYyalbHy MOJIeJb aHaJli3y MYJIbTUMOANBHUX JAHUX, AJITOPUTM 3BEEHHS JaHUX
pi3HMX MOJANBHOCTEN 0 €AMHOTO BUIJISIAY, AITOPUTMU O6POOKM MOJA/IBHUX JAHUX, A TAKOK METOJ, IepeBipKU
SIKOCTI JaHuXx. Yci airopuTmu 6ys1o 300paskeHo 3a JOIIOMOToI0 6JI0K-cXeM. Y yeTBepToMy po3zisi «Po3pobseHHs
apxiTeKkTypu iHpOopMaLifHOI TEXHOJIOTII Ta arpoballis pe3y/bTaTiB» IPeICTaBIeHO apXiTeKTypHE BUPILIEHHS
CHACTEMU, OOI'PYHTOBAHO BUOIp TEXHOJIOTIN 1151 peanisauii cucremu. TakoX BU3HA4YE€HO (PYHKIIOHAI CUCTEMU Ta
3acobu, ski 3abe3nedaTs CTabiibHy poboTy cucteMu. Po3pobiieno inTepdericHi pimenHs. 3ilicHeHo aHami3 Ta
arpooballilo OTpMMaHuX pe3yJibTaTiB. OCHOBHI HayKOBi pe3yJsbTaTy AucepTaliii ony6J1ikoBaHo B 13 mpaisix, 30Kpema:
3 cTaTTi - y BUIAHHSIX, MO iHAEKCYIOThCS B HAYKOMETPUYHUX 0a3ax AaHuX (ABi cTaTi B )XypHaii Ql, ogHa cTaTTs B
KypHaui Q2), 5 craTell - y (paxoBUX BULAHHIX YKpaiHy, 5 nmy6utikalii - y 36ipHMKax HayKOBUX ITpallb KOH(EPEHLIl.
2. The dissertation aims to develop an information technology for processing multimodal data based on an
ensemble of machine learning models. The study focuses on the development of methods and tools of artificial
intelligence for pre-processing, encoding and synchronizing data of different modalities (multimodal) into a single
data structure with further final decision-making based on a generalized representation of multimodal data. The
peculiarity of this research is the processing and training of machine learning models on Ukrainian datasets, as this
issue is not sufficiently studied today. The developed system, which will be the result of this thesis, is ideally suited
for tasks requiring high reliability and efficiency of multimodal data processing, such as in the medical field,
manufacturing, information security, and e-commerce. The first chapter, “Analytical Review of Literature,”
analyzes the technologies used to work with modal data, describes the mathematical methods underlying the
processing, and analyzes and describes what exactly multimodal data is. Based on the analysis of known solutions,
it is established that existing technologies for processing modal data are not sufficiently adapted to Ukrainian data
and cannot provide acceptable processing time. The result of this section is the statement of the problem, namely
the creation of an information technology for analyzing modal data based on an ensemble of machine learning
models. In the second section, “Development of an ensemble of machine learning models”, we analyze ensembles
of machine learning models that are suitable and effective in processing data of different modalities. A formal
description of the data model structure is presented. The main stages of multimodal data preparation, features of
the architectural solution of the ensemble of machine learning models that will be used for the analysis of modal
data, namely text, audio, video, and meta data, are described. In the third chapter, “Development of a Method for
Analyzing Modal Data,” a conceptual model for analyzing multimodal data, an algorithm for reducing data of
different modalities to a single form, algorithms for processing modal data, and a method for checking data quality
were developed. All algorithms were depicted using flowcharts. In the fourth chapter, “Development of the
Information Technology Architecture and Testing of the Results,” presents the architectural solution of the
system, justifies the choice of technologies for the system implementation. The system functionality and tools that
will ensure stable operation of the system are also defined. Interface solutions were developed. The results are
analyzed and tested. The main scientific results of the dissertation are published in 13 papers, in particular: 3
articles - in publications indexed in scientometric databases (two articles in the journal Ql, one article in the
journal Q2), 5 articles - in professional publications of Ukraine, 5 publications - in conference proceedings.
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