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Pedepar:

1. Incepranifine OOCIiIyKEHHS IPUCBSIYEHE PO3POOJIEHHIO METOIB i 3aC00iB aHai3y BileONOTOKIB Ta MiIBUIIEHHIO
TOYHOCTI IOIYKy MOJiOHMX (PparMeHTiB y KOHTEHTHO-OPi€HTOBAHUX crucTeMax Bimeoinpopmatii (CBVIR). Ctpimke
3pOCTaHHs 06CHriB BifeoiHpopmalii y pisHUX cepax - Bifj CUCTEM BileOCIIOCTEPEKEHHSI Ta Mac-Melia 10
HAyKOBUX JIOCJIIKE€HD i pO3Ba)KAJIbHUX MJIATGOPM — 3yMOBJIIOE FOCTPY I1OTPeOY B €(PEKTUBHUX 3aC00ax aHali3y,
IIOLIYKY Ta OpraHisauii Bineoganux. BigoBinHo, akTyaJbHOK HAYKOBOIO 334A4€I0 € MIBUIKNAN i TOYHUM IIOIIYK
BiZleomarepiasis 3a 3MiCTOM, 0COGIMBO 32 YMOB OOMEXEHUX 00YMCIIOBAJIbHUX PECYPCIB Ta BEJIMKOTO 0OCSTY JaHUX.
3anponoHoBaHi y po6oTi MifXoau iHTErpyloTh Cy4acHi rimo6okKi HelpoHHi mepexi (DCNN, LSTM, SlowFast) Ta
METOJIY aHai3y cueH (SBD), mo nae 3MOry miIBULUMTY TOYHICTb i IBUAKOMI0 CUCTEM KOHTEHTHOTO MOIIYKY Bifleo.
OcHOBHa YyacTHA POOOTH BKJIIOYAE BCTYII, YOTUPY PO3TiNU Ta BUCHOBKU. Y BCTYIIi PO3IJISIHYTO aKTyaJIbHICTh TEMH,

BM3HAYE€HO METY i OCHOBHI 3aBJIaHHS [OCJIiI>KEHHSI, OKPECJIEHO HayKOBY HOBU3HY Ta MIPAaKTUYHY LiHHICTb POOOTH.



JJIs1 HOCATHEHHS METHU JYCepTalil HOCTaBJIEHO 6 3aBIaHb, SIKi BUKOHYIOTHCS IIOCJIIIOBHO. Y MIEPIIOMY PO3Lii
«AHaNiTUYHUH OTJIsI, METOIiB aHaJIi3y Ta MOIIYKY BineoiHdopMalii» IpoBefeHo aHali3 JiTepaTypHUX AxKeped i
Cy4YaCHHUX TE€XHOJIOTIH y rajysi KOHTEHTHO-OPi€HTOBaHUX CHCTeM BifeoiHdopmauii. Po3rysgHyTo icHyloui nigxonu 1o
CETrMeHTallii BileONOTOKIB, BUIJIEHHS KJIIOYOBUX KaZPiB Ta ONUCY BiLlEOKOHTEHTY, a TAKOK METOMU IIOLIYKY Bifleo 3a
3micTom. ITpoaHasnizoBaHO MOKJIMBOCTI 3aCTOCYBaHHS TEXHOJIOTIN TIIMOMHHOTO HaBYaHH# AJ1d 3ana4 CBVIR ta
BUSIBJIEHO iX OOMEsKeHHsI [1pY OIIPalll0BaHHI BEJIMKOMACIITaOHUX BileOJlaHUX y PeaslbHOMY 4aci. 3a pe3ysbTaTamu
ornsny coOpMyJIbOBAHO 3aBJAHHS 17151 TOJAJIBIIMX NOCIIIKEHb Y MeXax aucepTauii. ¥ gpyromy posgini «Po3pobka
METO/IiB CErMEHTAllii Ta BUMiJIEHHS O3HAK BiJ€ONOTOKIB» 3alIPOIIOHOBAHO METOAY IOIiy BiEONOTOKIB HA CMUCJIOBI
ClieHU i BUOKpeMJieHHs iHhpOpMaTUBHUX O3HAK Bimeo. PO3p06JieHO aaropuTM BU3HAYEHHS MEX CIIeH HAa OCHOBI
merony SBD, gKkuii 03BOJIsie CETMEHTYBATU BiIE€ONOTIK Ha OKPEMI CLIEHU [JIS1 TI0OAAJIbIIOTO KOHTEHTHOTO aHaJli3y.
3arporioHOBaHO Ta peasi30oBaHO aJITOPUTMU CETMEHTallil i BUJiIeHHSI 03HaK O0'€KTIB Ha KJIIOYOBUX KaipaX, sKi
aZlanliTOBaHi 0 pO60TH B yMOBaX OOMEKEHUX OOUNCIIIOBAIbHUAX pecypciB. OTpUMaHi AeCKpUITOPH BileOBMiCTy
CTPYKTYPYIOTbCSI Ta 36epiratoTbest y NoSQL 6a3i maHux 1jis 3a6e3rnedeHHs MBUKOTO AOCTYIY [IPY IOLIYKY.
JJo#aTKOBO NPeACTaBIeHO METOAUKY KIIiEHTChKOTO aHali3y Bileo(pparMeHTiB, 110 BKIIOYA€ 3aBAHTAKEHHS
JIOBiZIbHOTO (PparMeHTa Bifle0, aBTOMATU30BaHE BUSIBJIEHHS MEX CLi€H, BUJIIJIEHHS 6araToOpiBHEBMX O3HAK Ta
dhopmyBaHHSI KOMOIHOBaHUX BEKTOPIB XapaKTePUCTUK, SIKi OIIMCYIOTh BMICT Bifieo. Lli po3po6Ky 3aKy1afaloTb OCHOBY
17151 €(PeKTUBHOrO NOLIYKY Bileo 3a 3MICTOM y HaCTyIIHUX Po3AisiaX. Y TPeTbOMy po3Liii «MeTony NouyKy noaioHuX
Bieo(parMeHTiB i3 BUKOPUCTAHHSIM [JIMOMHHUX MEPEK» OIIMCAHO PO3PO0JIeH] METOY IIOPIBHIHHS Ta MOIIYKY
CXO>KHUX Bileo(pparMeHTiB Ha OCHOBI aHali3y iXHbOTO 3MiCTy. 3aCTOCOBAHO IMIMOOKY 3rOPTKOBY HEIPOHHY MEPEXKY
(DCNN) y xombiHar1ii 3 pekypeHTHO10 Mepexeto (LSTM) isist oLjiHIOBaHHS CXOXOCTI BiieodparmeHTiB 3a
IIPOCTOPOBOYACOBUMMU XapaKTepuCcTUKamMu. Po3pobiieHo Mmifxif, 1110 BpaXxoBye SIK 4aCOBY JUHAMIKY, TaK i 06'€KTHi
o3Haku Bigeopsaay (Temporal Similarity Matching — TSIM, Ta Object Similarity Matching — OSIM). Ha ocHoBI 1jux
MeTo[IiB GOpPMYEeThCS IEPBUHHUI CITMCOK KaHIKUIATiB Ha cxoxxicTh (Primary List, PLIST), sskuit Hapmani
OIITUMI3Y€EThCS 32 JOIIOMOTOI0 1OATKOBUX KPUTEPIiB 17151 OTpUMaHHS (iHaIbHOTO CIMCKY NMOAI6HUX Bineo. s
HiABUILEHHS TOYHOCTI 1 €(EKTUBHOCTI MIOIMIYKY BIPOBAIKEHO TONOMDKHY HEPOHHY MEPEXY IIPSIMOTO MOIIMPEHHS
(FNN), sika3nifiCHI0O€ MOHITOPUHT POOOTH OCHOBHOI IMIMO6MHHOI MOJIeJIi Ta KOPUTyBaHH4 ii napameTpis. [IpoBeseHO
€KCIIePUMMEHTAJIbHI JOCIIIIKEHHS 3aIIPOIIOHOBAHOrO MiX0y, SIKi MiATBEPINUIA BUCOKAN PiBEHb TOYHOCTI MOIIYKY
peJleBaHTHUXBieopparMeHTiB. Y yeTBepToMy po37ii «Po3pobKa apXiTeKTypy CUCTEMU Ta anpooballisl pe3yabTaTiB»
MIpe/ICTaBJI€HO PO3POOIEHNH NPOrpaMHUI KOMILJIEKC JJ1s1 peaslisallii 3alIpOIIOHOBAHUX METO/IIB Y PEKUMI
peasibHOro yacy. CipoeKTOBaHO 3arajibHy apXiTeKTypy iHpopmaniitHoi cucTeMu MoIyKy, 0 BKIIOYaE MiICUCTEMU
300Dy, 36epiraHHs Ta 06po0OKU BifleogaHnx. CTBOPEHO CXOBUILE JAaHUX 1J1s1 30€pesKeHHsT 064 CIeHMX 03HaK Bifleo Ta
peasi3oBaHO NPOrpamMHi KOMIIOHEHTU CUCTEMHU Y BUTJISI KJIIEHTChKOI YaCTHHY (B€6-3aCTOCYHOK) i cepBEPHOi
4aCTUHHU (MOJYyJIb IIMOMHHOTO aHaizy). PO3po6iieHo aiarpamuy, sIKi ONMCYIOTh OCHOBHI CLieHapii BAKOPUCTaHHS
CHCTEMHU Ta B3aEMOJiI0 MiIX ii KOMIIOHEHTaMH, a TaKO>XX OOI'PYHTOBAHO BUOIp TEXHOJIOTIH (Y TOMY YMCJIi XMapHUX
CEpBICiB) AJ1s1 pO3ropTaHHs cucTeMu. 17151 3a6e3nedeHHs afanTUBHOI ONTUMIi3allii B pe)KuMi peasbHOTro 4acy B
CUCTEMY IHTEIPOBAHO MOAYJIb MOHITOPMHTY Ha OCHOBI FNN-Helpomepexi, IKUI aHali3ye KIJII0YOBi NOKa3HUKA
IIPOIYKTUBHOCTI (IIBUAKICTb 0OPOOKY, BUKOPUCTAHHS PECYPCiB, TOYHICTD PO3ITi3HABAHHS) Ta aBTOMAaTUYHO KOPUTYE
napaMeTpy o6po6KH BileOIOTOKY, MiTPUMYIOUM CTabiibHYy poOOTY NoulyKy. PeanizoBaHo KOPUCTYBallbKUI
BeOiHTepdEIIC, 0 103BOJISIE 3aBAHTAXYBATH Bile0OPParMeHTH Ta BUKOHYBATHU MOIIYK [IOAIOHOTO BifleO y peaJbHOMY

4yaci.

2. The dissertation research is devoted to the development of methods and tools for video stream analysis and for
improving the accuracy of searching for similar fragments in content-based video information retrieval (CBVIR)
systems. The rapid growth of video data in various fields — ranging from surveillance systems and mass media to
scientific research and entertainment platforms — creates a pressing need for effective tools for analyzing,
searching, and organizing video data. Consequently, the significant scientific challenge lies in achieving fast and
accurate content-based video retrieval, especially under constraints of limited computational resources and large
data volumes. The approaches proposed in this work integrate modern deep neural networks (DCNN, LSTM,
SlowFast) with scene analysis methods (SBD), thus improving both the accuracy and speed of content-based video



retrieval systems. The main body of the work consists of an introduction, four chapters, and conclusions. The
introduction discusses the relevance of the topic, defines the purpose and main objectives of the research, and
outlines the scientific novelty and practical value of the work. To achieve the dissertation’s goal, six tasks are set
and solved sequentially. In the first chapter, "Analytical Review of Methods for Video Information Analysis and
Retrieval", a review of literature and modern technologies in the field of content-based video information systems
is conducted. Existing approaches to video stream segmentation, key-frame extraction, and video content
description, as well as methods for content-based video retrieval, are considered. The possibility of applying deep
learning technologies to CBVIR tasks is analyzed, and their limitations for largescale real-time video data
processing are identified. Based on the review, the objectives for further dissertation research are formulated. In
the second chapter, "Development of Video Stream Segmentation and Feature Extraction Methods", methods for
dividing video streams into meaningful scenes and extracting informative video features are proposed. An
algorithm for detecting scene boundaries based on the SBD method is developed, which allows for segmenting a
video stream into individual scenes for subsequent content analysis. Algorithms for scene segmentation and object
feature extraction from key frames are proposed and implemented, adapted to operate under limited
computational resources. The resulting video content descriptors are structured and stored in a NoSQL database
to ensure rapid access during retrieval. In addition, a client-side technique for video fragment analysis is
presented, including the loading of arbitrary video fragments, automatic scene boundary detection, multi-level
feature extraction, and the formation of combined feature vectors that describe the video content. These
developments form the basis for effective content-based video retrieval in subsequent chapters. In the third
chapter, "Methods for Searching Similar Video Fragments Using Deep Networks", the developed methods for
comparing and searching for similar video fragments based on their content analysis are described. A deep
convolutional neural network (DCNN) is applied in combination with a recurrent network (LSTM) to assess
similarity of video fragments based on spatiotemporal characteristics. An approach that considers both temporal
dynamics and object features of video sequences (Temporal Similarity Matching - TSIM, and Object Similarity
Matching - OSIM) is developed. On the basis of these methods, an initial list of candidate similar fragments
(Primary List, PLIST) is generated, which is further optimized using additional criteria to produce the final list of
similar videos. To enhance search accuracy and efficiency, an auxiliary feedforward neural network (FNN) is
implemented, which monitors the operation of the main deep model and adjusts its parameters. Experimental
studies of the proposed approach confirm a high level of accuracy in retrieving relevant video fragments. In the
fourth chapter, "System Architecture Development and Validation of Results”, the developed software suite for
real-time implementation of the proposed methods is presented. The overall architecture of the video retrieval
information system is designed, including subsystems for video data collection, storage, and processing. A data
repository for storing computed video features has been created, and software components of the system have
been implemented as a client-side web application and a server-side deep analysis module. Diagrams illustrating
the main usage scenarios of the system and the interaction among its components are provided, as well as a
justification for the choice of technologies (including cloud services) for system deployment. A user-friendly web
interface is implemented, enabling users to upload video fragments and search for similar videos in real time.
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