PEDEPAT

AKTyallbHICTh TEMH: 3pOCTal04a CKJIAIHICTh MICBKHUX TPAHCHOPTHHUX CHUCTEM
BUMAarae BIOCKOHAJECHUX METOMIB aHali3y Ta MPOTHO3YBaHHS JOPOXKHBOIO PYXY.
Touyni mporHo3u Tpadiky HeoOXimHI A7 €(PEKTUBHOTO YIPABIIHHA JOPOXKHIM
PYXOM, 3MEHILICHHS 3aTOPIB Ta MOKPAIIEHHS MIChKOI MOOUTBHOCTI.

Meta po6OTH: METOI0 J1aHOT MariCTepCchKkoi POOOTH SIBISETHCS MiABUIICHHS
e(eKTUBHOCTI BIACIIIKOBYBaHHS PyXy aBTOTPAHCIIOPTY.

OO0'exT moCHiIHKEHHS: O00'€EKTOM JIOCHIJDKEHHSI € TIPOIleCH, IIOB’s3aHl 3
BIJICJI1IKOBYBaHHSIM PyXy aBTOTPAHCIIOPTY.

[Ipeamer nOCIiIKEHHS: MPEIMETOM JIOCIIIKEHHS € HEUpoMepeKeB1 MOJIEII Ta
METO/M B1JICTIAKOBYBaHHSM PYyXy aBTOTPaHCIIOPTY.

MeToau 1oCHiIKeHHS: METOAM CTATUCTUKH, T€OPli KMOBIPHOCTI, HEHPOHHUX
MEpEX Ta JOCHIIKEHHS onepariii.

HaykoBa HOBHU3HA: yAOCKOHaJIeHAa HEHpoMepexeBa MOJAEIb NpU3HAYEHA IS
YOPaBIiHHS PyXOM TPAHCHIOPTHUMHU 3aco0aMU Ta PETYIIOBAHHSIM IOTOKOM
TPAHCIOPTHUX 3ac001B, IO 32 PaxXyHOK IHTErpalii 3ropTKOBOi HEUPOHHOI MEpexi
3a0e3neuye MOXKJIMBICTh 3MEHIIEHHS KUIBKOCTI 3aTOPIB.

[IpakTyHa WIHHICTB: pO3pOOIEHI MOJENI MOKYTh OyTH IHTETPOBaH1 B 1ICHYIOU1
CUCTEMU YTPABIIIHHS JOPOKHIM PYyXOM 3 MIHIMAJIbHUMH MOIU(DIKAIISIMUA, 3HAYHO
M1JBUIYIOYH TOYHICTh MPOTrHO3yBaHHS Tpadiky. Lle Mae npakTuuHe 3HAYEHHS IS
YIOPABIIIHHS JOPOKHIM PYyXOM Yy pEalbHOMY 4Yaci Ta JOBIOCTPOKOBOTO MICHKOTO
IUTAHyBaHHS.

OcoOucTuii BHECOK MariCTpaHTa: MPOBEACHO aHalll3 HAayKOBO-IPAKTUYHHUX
poOIT Ta ICHYIOUMX PINICHb 1100 PO3Mi3HABaHHS 00’ €KTa Ha 300paKeHH1 Ta BiJI€O,
JOCTIKEHO TPOLIECY PO3Mi3HaBaHHS 3a JOMOMOror HekpoHHOoi Mepexi CNN.
3anporoHOBaHI HOBI apXITEKTypHI PIIIEHHS, 10 3a0e3Meulsidi  MOXKJIMBICTh
MIJBUIIUTH  aJallTOBaHICTh HEHUPOMEPEKEBOI MOISIl 10 YMOB  3ajadi

B1JICJI1IKOBYBaHHSI.



AmnpoOartisi  pe3yapTaTiB  JaucepTallii:  pe3ylbratd  Jucepraiii  Oynu
MpeACTaBieHl Ha KIIbKOX HAyKOBHUX KOH(EpEHINsX Ta ceMiHapaxX, OTPHUMAaBIIH
MO3UTHUBHI BIATYKHU BiJl HAYKOBOI CIIUIEHOTH.

[Ty6mikarii: pe3ynbratu JOCTIIHKeHHST Oyau omyOsIikoBaHI B PEIEH30BAaHUX
KypHaJlax 1 Marepiajiax KOH(QEPEHIIil, 110 € BHECKOM Y PO3BUTOK 3HaHb B 00JIACTI
aHanizy Tpadiky 1 HEHPOHHUX MEPEK.

Crpykrypa Ta o00csAr poOOTH: JOKyMEHT ckiamaerbess 3 102 cTopiHKH,
BKJTFOUAIOYM PUCYHKH, TaOnuIl Ta 3 JAoAaTku. BiH OXOIUTIOE€ TEOPETUYHI OCHOBH,
METOJI0JIOT1I0, eKCIIEPUMEHTAIbHI PE3YyJIbTaTH Ta BUCHOBKH.

Kirouosi crmoBa: AHAJII3 TPA®IKY, HEMPOHHI MEPEXI, 3TOPTKOBI
HEMPOHHI MEPEXI, PEKYPEHTHI HEWMPOHHI MEPEXI, MEPEXI 3
JTOBT'OKO KOPOTKOYACHOIO IMTAM'ATTIO.



ABSTRACT

Relevance of the topic: the growing complexity of urban transport systems
requires improved methods of traffic analysis and forecasting. Accurate traffic
forecasts are essential for effective traffic management, reducing congestion and
improving urban mobility.

The purpose of the work: the purpose of this master's work is to increase the
efficiency of tracking motor vehicle traffic.

Object of the study: the object of the study is the processes related to tracking
the movement of motor vehicles.

Subject of the study: the subject of the study is neural network models and
methods of vehicle traffic tracking.

Research methods: methods of statistics, probability theory, neural networks
and operations research.

Scientific innovation: an improved neural network model is designed for
vehicle traffic management and vehicle flow regulation, which, due to the
integration of a convolutional neural network, provides the possibility of reducing
the number of traffic jams.

Practical value: the developed models can be integrated into existing traffic
management systems with minimal modifications, significantly increasing the
accuracy of traffic forecasting. This has practical implications for real-time traffic
management and long-term urban planning.

Personal contribution of the master's student: an analysis of scientific and
practical works and existing solutions for object recognition in images and videos
was carried out, the process of recognition using the CNN neural network was
investigated. New architectural solutions were proposed, which provided an
opportunity to increase the adaptability of the neural network model to the

conditions of the tracking task.



Approbation of the results of the dissertation: the results of the dissertation were
presented at several scientific conferences and seminars, receiving positive feedback
from the scientific community.

Publications: research results have been published in peer-reviewed journals
and conference proceedings, contributing to the development of knowledge in the
field of traffic analysis and neural networks.

Structure and scope of work: the document consists of 102 pages, including
figures, tables and 3 appendices. It covers theoretical foundations, methodology,
experimental results and conclusions.

Keywords: TRAFFIC ANALYSIS, NEURAL NETWORKS, CONVERSION
NEURAL NETWORKS, RECURRENT NEURAL NETWORKS, NETWORKS
WITH LONG SHORT TERM MEMORY.






