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Pedepar:

1. lucepraris Mae Ha MeTi po3pobuTH iHGOpMaliliHy TEXHOJIOTIIO ONPAIlOBaHHS MYJIbTUMOAANbHUX TaHUX Ha
OCHOBI aHCaMO6JII0 MOjIeJIeil MAaIIMHHOTO HaB4YaHHS. JJOCIiIpKeHHs (POKyCyeTbCsl HA PO3pOOLi METOLIB Ta 3aC06iB
HITYYHOTO iHTEJIEKTY JJ151 TONIePENHBOrO ONPALIOBAHHS, KOAYBAHHS Ta CUHXPOHIi3allii JaHUX Pi3HUX MOJANILHOCTEN
(MyJIBTUMOJIANIPHUX) Y €OUHY CTPYKTYPY AAHMX 3 [IOJAJIBIIAM yXBaJ€HHSIM OCTaTOYHOTO PillleHHsI HAa OCHOBI
y3arajibHEeHOi penpe3eHTallii pis3Ho MoJanbHUX AaHUX. OCOOJIUBICTIO LIbOTO NOCAITKEHHS € 00pOOKa i TPEHYBaHHS
MoJeJsiell MallMHHOTO HaBYaHHS Ha YKpaiHChbKUX HabOpax JaHUX, OCKIIbKY 1S TPObieMaThKa € HeIOCTaTHbO
IOCTiI)KEeHOI0 Ha cborofHi. Po3pobsieHa crucTtema, sika CTaHe pe3yJibTaToM liiei nucepTalii, ineasbHo NifX0OUTh 17151

3aBJlaHb, 1€ BUMAraeThbCsl BUCOKA HAZiNHICTh i e(PeKTUBHICTb 0OPOOKM MYJIbTUMOAANBHUX AaHUX, HATIPUKJIAT,



MeJnyHil cdepi, BUpOOHULTBI, iHpopMaLiliHiil 6e3meli Ta eJIeKTPOHHIN TOPriBii. Y nepmomy po3zini
«AHaMiTUYHUH OTJIsA, JIiTEpaTypHUX JKepeJl» 3[iiICHEHO aHasli3 TeXHOJIOTI], SIKi BUKOPHUCTOBYIOThCS 1711 POOOTH 3
MOJAJIbBHUMU IaHWMU, ONIMCaHI MaTEeMaTUYHI METOIIY, SIKi JIe’KaTh B OCHOBI OIIPallOBaHHS, [IPOAHAJi30BaHO Ta
OIIMCAHO, 110 caMe CO00I0 NIPEACTABIISIOTh MyJIbTUMOAJIBHI aHi. Ha nifcTasi NpoBeieHOro aHali3y BiloMHUX
pilleHb BCTAHOBJIEHO, 10 iCHYIOYi TEXHOJIOTII ONPALIOBAaHHS MOJAJIbHUX JAHUX, HEJOCTATHBO IIPUCTOCOBAHI [JIs1
OIIpalll0OBaHHS YKPaiHChKUX aHUX, Ta HE MOXKYTh 3a0€3I1eYrTY IIPUIHATHOrO Yacy ix onpaloBaHHs. Pe3yabTaToM
IAHOTO PO3[iy € I0CTAaHOBKa 33/a4i, a caMe CTBOPEHHS iH(popmMalliiiHOi TeXHOIOTii aHasi3y MOaIbHUX aHUX Ha
OCHOBi aHCaMO6JII0 MOjIesIell MAIIMHHOIO HaBYaHHS. Y Ipyromy posziii «Po3pobyieHHs: aHCaMO6III0 Mofesieit
MaLIMHHOTO HaBYaHHSI» 6YJI0 3MifICHEHO aHaJli3 aHcaMOJIiB MoJiesiell MAalIMHHOTO HaBYaHHS, SIKi IPUAATHI 1
eeKTUBHI IIpy OIpalllOBaHHI JaHuX Pi3HUX MoganbHOCTel. [IpencraBieHo popmabHUM ONKUC CTPYKTYPU MOJeri
naHux. ONKMCaHO OCHOBHI €Tany MirOTOBKY MYJIbTUMOMAJBHUX JAHUX, OCOOJIMBOCTI apXiTEKTYPHOTr'O BUPIlIE€HHS
aHCaMOJII0 MOJieJIeN MAlIMHHOTO HaBYaHHS, SIKi BAKOPUCTOBYBAaTUMYTbCS 17151 aHAJIi3y MOJAJIbHUMU JAHUMHU, a
came TEeKCTOBUX, ay[iio, Bileo Ta MeTa JaHux. ¥ TpeTboMY po3zisi «Po3po6iieHHs METOy aHasli3y MOAAIbHUX
IaHUX» 6yJI0 po3p06JIeHO KOHIENTyalbHy MOJIeJb aHaJli3y MYJIbTUMOZANBHUX JAHUX, JITOPUTM 3BEIE€HHS JaHUX
pi3HMX MOJANBHOCTEN 0 €AUHOTO BUIJISIAY, AJITOPUTMU O6POOKM MOA/IBHUX JAHUX, 4 TAKOK METOJ, IepeBipKu
SIKOCTI JaHuX. YCi aropuTmu 6yJio 306paskeHo 3a JOIIOMOT0I0 6JI0K-CXeM. Y yeTBepTOMY po3zisi «Po3pobeHHs
apxitekTypu iHopMaLifiHOI TeXHOJIOTIi Ta arpoballis pe3y/bTaTiB» IPeICTaBIeHO apXiTeKTypHe BUPIlIEeHHS
CHACTEMHU, OOI'PYHTOBAHO BUOIp TEXHOJIOTIN 1151 peanisauii cucremu. Takox BU3HAUY€HO (PYHKIIOHAI CUCTEMU Ta
3acobu, siki 3ab6esnevyaTs cTabinbHy POOOTY cucTeMU. Po3pobieHo inTepdeiicHi pilmeHHs. 31iliCHEHO aHaJi3 Ta
arpooballilo OTpMMaHuX pe3yJibTaTiB. OCHOBHI HayKOBi pe3yJsbTaTy AucepTaliii ony6iikoBaHo B 13 mpaisix, 30Kpema:
3 craTTi - y BUZIaHHSIX, IO iHAEKCYIOThCS B HAYKOMETPUYHUX 06a3ax AaHuX (ABi cTaTi B )XypHaii Ql, ogHa cTaTTs B
KypHauti Q2), 5 craTell - y (paxoBUx BULAHHIX YKpaiHy, 5 ny6utikalii - y 36ipHMKax HayKOBUX ITpallb KOH(EPEHLIil.
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 Q1, one article in the



journal Q2), 5 articles - in professional publications of Ukraine, 5 publications - in conference proceedings.
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