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1. luceprauiitna po6ora: 228 c., 27 Tab., 64 puc., 5 mopaTkis, 192 mxepena. IHTEJJEKTYAJIbHA THOOPMALIIMTHA
TEXHOJIOI'TA AHAJII3Y BIAEOTIOTOKY JOPOKHBOI'O PYXY. MeToto nucepTaliiiHoi po60TH € MifBUIeHHS
SIKOCTi BUSIBJIEHHSI aHOMAJIiH y BileONOTOLi IOPOSKHBOTO PyXY LIJISIXOM PO3PO0JIEHHS IHTEJIEKTYaJIbHO]
indopmaniitHoi TexHosorii, o 6a3yeThCs Ha YOOCKOHATIEHUX MOZEJISX AeTeKlii 06'€KTiB, 6araTo06'eKTHOTO
TPEKiHI'y Ta aHaJli3y TPaeKTOpiil pyxy i npupaTtHa AJis PyHKUioHyBaHHS Ha Edge-nipucTposix 3 o6MexxeHnMU
064KCII0BaNIbHUMU pecypcamu. O6'eKTOM JOCIIIPKEHHS € IIPOLIECH IHTEJIEKTYaJIbHOTO aHali3y BifleOMOTOKY
IIOPO>KHBOTO PyXY 17151 BUSIBJIEHHSI aHOMAaJIbHUX NOZiH. [IpeqMeToM OoCTinKeHHs € iHpopMallilfiHa TEXHOJIOTiS,
METO[IY, MOJIeJIi Ta aJITOPUTMU AeTeKLii 06'eKTiB, 6araTo06'eKTHOrO TPEKIHIY 1 BUSBJIEHHS aHOMAJIH y BiZleOnOTOL
IOPO>KHBOTO PYXyY. Y IOCIiIKEHHI BUKOPUCTAHO 3araJIbHOHAYKOBY METOZ0JIOTIIO IIPOBEEHHS JOCIiIPKEHD i
IIPUHLUIINA CUCTEMHOTO MiJX0AY, 30KpeMa aHajli3 JlitTepaTypHUX IPKEPEeJ Ta IPeIMETHOI 06J1aCTi, TOPiBHAIbHUN
aHaJi3 CyyaCHUX METO[IiB KOMIT'IOTEPHOTO 30PYy, METOIU IVINOOKOTr0 HaBYaHHSI, KOMII'IOTEPHOTO 30pY i1 06POOKU

300pa’keHb, METOAM OINTHMI3allii Ta 6araTo06'€eKTHOrO TPEKIiHTY, MAaTEMAaTUYHOI'O MOJEJIIOBAaHHS, a TAKOX



KOMIT'IOTEPHI €eKCIIEPUMEHTH 7151 Bepuikauii i1 oLiHIOBaHHS e(EKTUBHOCTI 3alIPOIIOHOBAHUX pillleHb. [lucepTariio
IIPUCBSIYEHO PO3B'SI3aHHIO aKTYaJIbHOI HAYKOBO-TIPUKJIAHOI 3a8a4i igBuieHHs e(PeKTUBHOCTI iHTeIeKTyaJIbHOTO
aHaJli3y BiZJleONIOTOKY IJOPO’KHBOTO PyXy LIJISIXOM CTBOPEHHSI KOMILJIEKCHOI iHOpMaLlifiHOI TeXHOJIOTI, SIKa oegHYe
pecypcoedeKTUBHY MOZEJIb AEeTEKLil TPAaHCIIOPTHUX 00'€KTIB, yJOCKOHAJIEHUI METO]] 6araTo06'eKTHOrO TPEKIHIY Ta
METO/, BUSIBJIEHHS aHOMAJIill Ha OCHOBI aHaJsIi3y TPAEKTOPIl pyXy. Y pe3ysbTaTi BUKOHAHHS OUCEPTALIiTHOTO
IOCJIiIKeHHSI 3aIIPOIIOHOBAHO MOJIeJb JeTeKllii 06'eKTiB Ha ocHOBI MoaudikoBaHoi apxiTekTypu YOLO i3
3acrocyBaHHIM MopyiliB C3Ghost-CBAM Ta GhostConv, mo 3a6e3neydye 3MeHIIEHHS KiJIbKOCT] TapaMeTpiB MOAei
Ta 00YMCIIIOBAIbHOI CKJIAHOCTI TP 36€pe>KeHHI BUCOKOI TOYHOCTI JeTeK1ii. YIJOCKOHAJIEHO METO
6araTo06'eKTHOro TPEKiHI'y Ha OCHOBI asiroputMy ByteTrack msixom BIIPOBaIPKEHHS MEXaHi3MiB 06pOOKH OKJIO3iH,
IIOKpallleHoi acollialii 06'eKTiB Ta 3aXUCTy BTPaY€HUX TPEKIB, 10 MiABUILY€E CTIMKICTh BiICTE>XXEHHS Ta 3MEHIIY€E
KiJIBKiCTb IOMWIOK ifeHTHpikauii. Po3po6ieHo MeTo, BUSIBJIEHHS] aHOMaJlill y BileONOToL, sIKnii 3abe3nedye
aBTOMaTHYHe BUSBJIEHHS IPOi3[y Ha 3a60pOHEHUI CUTHAJ CBiTI0(popa, epeBuIneHHs WBUIKOCTI, aBapiliHOTO
raJibMyBaHHSI Ta TPUBAJIOrO NepebyBaHHS TPAHCIIOPTHUX 3aCO0iB Y BU3HAYEHUX 30HaX. 3alIPOIIOHOBAHO
apxitekTypy iHdopmauiiiHoi TexHosorii Ha ocHoBi Edge-Cloud nizxony, mo 3a6e3nedyye BUKOHaHHSI OCHOBHUX
obunciieHb 6e3rnocepeHbO Ha nepu@epiiiHux MPUCTPOSIX i3 epeaBaHHIM [0 XMapHOi iHPPaCTPyKTypu yuiie
pe3ysbTariB aHanidy. [IpakTudHa peasisanig pe3yabTaTiB JOCIiIKEHHSI BUKOHAHA Y BUIJISLZ] IPOrPaMHOrO
KOMILIeKCY MOBoI0 Python i3 Bukopucranusm 6i6siorex PyTorch, OpenCV Ta ONNX Runtime. I[TpoBezneHa
€KCIIEpMMEHTAJIbHA arpoballisl niATBepAnIa ePeKTUBHICTb 3alIPOIIOHOBAHO]I iH(pOpMaLiHOI TEXHOJIOTii B yMOBax
PeabHOrO BifI€OCIOCTEPEKEHHS JOPOKHBOTO PYXY, 320€3M€YUBIIM BUCOKY IIBUAKO/LIO, MiBUIEHHS TOYHOCTI
IeTekuii i TpekiHry Ta eeKTUBHE BUSBJIEHHS aHOMAIbHUX CUTYaLlill. PO3pobiieHa TeXHOJIOTisl MoXKe 6yTU
BUKOPUCTaHA B CCTeMax aBTOMAaTUYHOi ¢ikcallii mopyieHb IpaBuil JOPOKHbOIO PyXy, MOHITOPUHTY
TPAHCIOPTHUX IIOTOKIB, MiIBUILIIEHHS 6€311€KU JOPO>KHBOI iHpacTpyKTypH Ta NiATPUMKU QYHKLIOHYBaHHS
iHTeJIeKTyaJIbHUX TPAHCIIOPTHUX cucTeM. OCHOBHI pe3yJIbTaTH AUCEPTAL[itHOro JOCiIKeHHSI OIy6J1iKOBaHO y 8
HAyKOBUX IpallsX, cepeq IKUX 3 CTaTTi y (axoBUX HAyKOBUX BUAHHSX YKpaiHnu Kateropii b, 1 crarts B iHmomy
(axoBOMy BUJaHHi, 1 CTaTTA y Mi’KHApOZHOMY HayKOBOMY KypHaJii Ta 3 my6iikalii y maTepianax BCEyKPaiHChKUX i
MiXKHApOJHUX HAayKOBUX KOH(PEPEHLiM.

2. Dissertation: 228 p., 27 tables, 64 figures, 5 appendices, 192 sources. INTELLIGENT INFORMATION
TECHNOLOGY FOR ANALYZING VIDEO TRAFFIC FLOW. The aim of the dissertation is to improve the accuracy of
anomaly detection in traffic video stream by developing intelligent information technology based on advanced
object detection models, multi-object tracking and motion trajectory analysis and suitable for operation on Edge-
devices with limited computing resources. The object of the research is the processes of intelligent analysis of the
traffic video stream to detect anomalous events. The subject of the research is information technology, methods,
models and algorithms for object detection, multi-object tracking and anomaly detection in the traffic video
stream. The study used a general scientific methodology for conducting research and the principles of a
systematic approach, in particular, an analysis of the scientific literature and the subject area, a comparative
analysis of modern computer vision methods, methods of deep learning, computer vision and image processing,
optimization and multi-object tracking methods, mathematical modeling, as well as computer experiments to
verify and evaluate the effectiveness of the proposed solutions. The dissertation is devoted to solving the current
scientific and applied problem of increasing the efficiency of intelligent analysis of video traffic by creating a
comprehensive information technology that combines a resource-efficient object detection model, an improved
method of multi-object tracking and a method of detecting anomalies based on the analysis of movement
trajectories. As a result of the dissertation research, an object detection model based on a modified YOLO
architecture using the C3Ghost-CBAM and GhostConv modules was proposed, which reduces the number of
model parameters and computational complexity while maintaining high detection accuracy. The multi-object
tracking method based on the ByteTrack algorithm was improved by implementing occlusion processing
mechanisms, improved object association, and protection against track loss, which increases tracking stability and
reduces the number of identification errors. A method for detecting anomalies in a video stream was developed,
which provides automatic detection of crossing an intersection against a red traffic signal, speeding, emergency



braking, and prolonged stay of vehicles in designated areas. An information technology architecture based on the
Edge-Cloud approach was proposed, which ensures the performance of basic calculations directly on peripheral
devices with the transmission of only the analysis results to the cloud infrastructure. The practical implementation
of the research results was carried out in the form of a software framework in the Python language using the
PyTorch, OpenCV and ONNX Runtime libraries. The experimental testing confirmed the effectiveness of the
proposed information technology using real-world traffic surveillance video, ensuring high speed, increased
accuracy of detection and tracking, and effective detection of traffic anomalies. The developed technology can be
used in systems for automatic recording of traffic violations, monitoring traffic flows, improving road
infrastructure safety, and supporting the functioning of intelligent transport systems. The main results of the
dissertation research were published in 8 scientific works, including 3 articles in Ukrainian Category B scientific
journals, 1 article in another professional publication, 1 article in an international scientific journal, and 3
publications in the materials of all-Ukrainian and international scientific conferences.
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