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1. Janunenko C. [I. Mogesi Ta METOIM MOLIYKY 300paKeHb y CXOBUIAX JAHMX 32 BEKTOPHUM MPEICTABIE€HHSIM
o3Hak. — KBanigikaujiiiHa HayKoBa IIpaljsl Ha paBax pykonucy. [lucepratiisi Ha 3000yTTsl HAYKOBOTO CTYII€HS
IokTopa (pinocodii 3a crenianpHicTio 121 InkeHepis nporpamHOro 3abe3neyeHHs. — XapKiBCbKUI Hal[iOHAIbHUN
YHIBEpCUTET pajiioesneKTpoHiku, MiHicTepCcTBO OCBiTH i Hayku YKpainu, XapkiB, 2026. O6car uudposoi inpopmatlii,
30KpeMa rpadivyHux AaHuX, OCTilHO 3pocTae. Taki 1aHi CTBOPIOIOTHCS Y ITOBCIKAEHHIN AisIbHOCTI JIIofiel, y
MeJMIIVHI, TPAaHCIIOPTHUX CUCTEMAX, CUCTEMaX MOHITOPUHIY Ta iHIIMX rajay3sx. 3HauHi 06CIru 300paxkeHs,
HasIBHICTBb Oy0JIiKaTiB i Mogu@iKaLiil yCKIAAHIOTS iX €()eKTUBHNI MIOIIYK Ta IOTPEOYIOTh PO3POOJIEHHS
crenianisoBaHOTO MPOrpaMHoOro 3abesnedyeHHs. Cepa 3aCTOCYBaHHS TaKOTO MOUIYKY € IMMPOKOIO: MEAUIVHA,
CIIOPT, BiICbKOBA CIIPaBa, CUCTEMHU EKCTPEHOTO pearyBaHHs TOLIO. Y LIUX YMOBAX KiJIbKICTb IIOIIYKOBUX 3aIIUTIB €
3HAYHOIO, TOMY IIPOrpamMHe 3a0e3Me4eHHs Mae 3a6e311e4yBaTh BUCOKY LIBUAKO/IIO, SIKiCTh Pe3yJIbTaTiB Ta 30ATHICTb
orniepaTuBHO (GOPMYBaTH MOLIYKOBi iHTeKkcH. [I[porpamHe 3a6e3reyeHHs [IOMYKY 300pakeHb Ha OCHOBI BMiCTy

nepen6adae GOpMyBaHHS LECKPUIITOPIB 03HAK Y BUIJISIZI YMCIOBUX BEKTOPIB, ixX rpynyBaHHS, iHIEKcalio Ta



BMKOHAHHSI [IOUIYKY 3a KpuTepisiMu nogi6HocTi. CyyacHi Niixoqu no-pis3HOMY BUKOHYIOTb BKa3aHi BUILE ITPOLIECH.
[TpoTe icHyIOTh 3arasbHi clieHapii, sIKi TOBOPSITDH IIPO HasIBHICTh IIEBHUX TPYIL IIPO6sieM: 1) Hu3bKa CTabisIbHICTD
SIKOCTi OTPUMAaHUX Pe3yJIbTaTiB; 2) HU3bKa IBUIKICTb IIOUIYKY; 3) IPOL€C CTBOPEHHS Y1 OHOBJIEHHS ITOIIYKOBUX
iHIEKCIB € TPUBAIMM, IO HE [NO3BOJISIE OHOBJIIOBATH iHIEKCU B peallbHOMY 4aci; 4) 06Me>xeHa aJJaliTUBHICTh 10
IIPUKJIATHUX 33/1a4. AKTyasIbHICTh TEMU JOCIIIPKEHHS NOJISITae Y HeOOXiTHOCT] pO3B’13aHHS HAyKOBO-IIPAKTUYHOTO
3aBJIaHHs OpraHisalii HBUAKOTO MOIIYKY 300pa’keHb Ha OCHOBI BMICTY y CXOBHUIIAX NAHUX Pi3HUX THUIIIB, 1110
noTpebye CKOpOUEHHS Yacy POpMyBaHHS IOIIYKOBUX iHIEKCIB i BAKOHAHHS MOIIYKOBUX 3aIIMTIB B YMOBax BEJIMKUX
00CAriB JaHMX Ta BUCOKOI iIHTEHCUBHOCTI 3alIUTIB. Y JucepTaliliHiil pO60Ti HaBE€IEHO PE3YJIbTaTh TEOPETUYHHUX i
€KCIIepUMEHTAJIbHUX JIOCIIiI>KeHb, SIKi y CYKYITHOCT] BUPIlIyIOTh 3a3HaYeHe 3aBAAHHS LIISIXOM PO3POOJIEHHS
Mogesieil i MeToiB, 1110 3a6e3Me4yI0Th MaclITab0OBaHICTh, BUCOKY IIBUJIKICTh Ta SKiCTb [1OIIYKY, BU3HAUYEHY Yepe3
[IOKa3HMKY TOYHOCTI Ta IOBHOTH i iX arperoBaHy OLiHKY, a TAKO>X MOXJIMBICTb OII€PATMBHOIO CTBOPEHHS Ta
OHOBJIEHH# iHAEKCIB i aganTanii 7o npukIagHuX 3a1a4. MeTta gucepraniiiHol poboTH — MiIBULIEHHS MBUAKOIII
[IPOrPaMHOro 3a6e3IeyeHHsI NOIYyKy 300pakeHb Ha OCHOBI BMIiCTY Ta OllepaTUBHOCTi (pOpPMyBaHHS MOIIYKOBUX
iHIeKCiB 1151 CXOBUILL JAHUX Pi3HUX TUIIB B YMOBax BUCOKOI iIHTEHCMBHOCTI ITOMIYKOBUX 3aNUTiB. OO'€KT
TIOCJIiIPKEHHS — MPOLeCH PO3PO06JIEHHS TPOrPaMHOr0 3a6€3Me4YeHHS IOUTyKy 300pa’keHb Ha OCHOBI BMICTY.
[IpegMeT mocimkeHHs — MOJIesli OpraHisailii BEKTOPHUX ITPEJICTaBIeHb 03HAK 300pakeHb, METOIY ONITUMi3allii
MoJeJsieil, METO/IM IIOLIYKY Ta TEXHOJIOrII iHTerpalii 3a3HauyeHUx MoJesieil i METOMIB Y SKUTTEBUM LIUKJI PO3POOJIEHHS
IIPOTrPaMHOT0 3a0€3eYeHHs [1J1s1 OIIYKY 300pa’K€Hb Ha OCHOBI BMiCTy Y CXOBMIIAX JAHUX. METOIM OOCITiIKEHHS.
ISt HOCATHEHHS ITOCTABJIEHOI METU BUKOPHUCTAHO METOIM CUCTEMHOIO aHaJi3y Ta AEKOMIIO3HULIi] 11 JOCIiIKEHHS
apXiTeKTypu CUCTEM IOLIyKYy 300pakeHb; TEOPETUKO-MHOKMHHI Ta MaTeMaTU4Hi MeToau 1jis popmatizaniii
IIPOCTOPY O3HAK i OLiHIOBaHHS CKJIALHOCTI aJITOPUTMIB; METOIM YMCEJIbHOI ONTUMI3aLlii 1151 BU3HAYEHHS
rapaMeTpiB MOJEJi; METOIU OIMCOBOI CTATUCTUKY Ta aHAJII3y AAHUX AJIS1 JOCJIIIPKEHHS PO3IOALIIB NECKPUIITOPIB,;

eKCIepUMEeHTAaJIbHi Ta OPiBHSIJIbHI METOMIU TIJIS OL[iHIOBAaHHS €(EeKTUBHOCTI 3alIPONIOHOBAHUX MOJIeJIel i METOIB.

2. Danylenko S. D. Models and Methods for Image Retrieval in Data Repositories Using Vector Feature
Representations. — Qualification scholarly work in manuscript form. Dissertation for the degree of Doctor of
Philosophy in Specialty 121 Software Engineering. - Kharkiv National University of Radioelectronics, Ministry of
Education and Science of Ukraine, Kharkiv, 2026. The volume of digital information, particularly graphical data, is
constantly increasing. Such data is generated in everyday human activities, in medicine, transportation systems,
monitoring systems, and other domains. Large image collections, the presence of duplicates and modified versions
significantly complicate efficient retrieval and require the development of specialized software solutions. The
application domain of such retrieval systems is broad and includes medicine, sports, military applications,
emergency response systems, and others. Under these conditions, the number of search queries can be
substantial; therefore, software systems must ensure high performance, high-quality results, and the ability to
rapidly generate search indexes. Content-based image retrieval software involves the formation of feature
descriptors in the form of numeric vectors, their clustering and indexing, and the execution of similarity-based
search. Existing approaches implement these processes differently; however, common shortcomings can be
identified in current implementations: 1) low stability of retrieval quality; 2) insufficient search speed; 3) time-
consuming clustering and indexing processes that prevent real-time index updates; 4) limited adaptability to
specific application tasks. The relevance of the research topic lies in the necessity to solve the applied scientific
task of organizing fast content-based image retrieval in data repositories (data stores) of various types, which
requires reducing the time for building search indexes and processing search queries under conditions of large
data volumes and high query intensity. The dissertation presents the results of theoretical and experimental
studies that collectively address the stated scientific problem through the development of models and methods
that ensure scalability, high search speed and quality, defined in terms of precision and recall and their aggregated
evaluation, as well as real-time index creating and updating, and adaptability to application-specific requirements.
The aim of the dissertation is to improve the performance of content-based image retrieval software and the
efficiency of search index generation for data stores of various types under conditions of high search query
intensity. The object of research is the processes of software development for content-based image retrieval. The



subject of research includes models for organizing vector representations of image features, methods for model
optimization, search methods, and technologies for integrating these models and methods into the software
development life cycle for content-based image retrieval in data stores. Research methods. To achieve the stated
aim, the methods of system analysis and decomposition were used to investigate image retrieval architectures;
set-theoretic and mathematical methods were applied to formalize the feature space and evaluate algorithmic
complexity; numerical optimization methods were employed to determine model parameters; descriptive statistics
and data analysis methods were used to study descriptor distributions; experimental and comparative methods
were applied to evaluate the effectiveness of the proposed models and methods.
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