PE®EPAT

AxmyanvHicms memu. 3 OIJISIAY Ha 3pOCTalOUy PoOJib OE3MUIOTHUX JIITATBHUX
amapartiB y BIHCHKOBUX, PO3BIIyBaJbHUX Ta TYMaHITAPHUX MICIAX, MTUTAHHS PO3POOKH
ABTOHOMHHMX CHCTEM KEpyBaHHs, 3JaTHUX JO HE3aJeKHOr0  CHPUUHATTS
HABKOJIMIIIHBOTO CEPEOBUIA Ta YXBAJICHHS PIIEHb Y PeaJTbHOMY Yaci, € aKTyaJIbHUM.
Krnacuuni metonu He 3a0€3Me4ylOTh JTOCTAaTHHOI THYYKOCTI Ta TOYHOCTI B CKJIQJIHHUX
JMHAMIYHUX YMOBaX. 3aCTOCYBaHHSI HEHPOMEPEKEBUX MOJIENEH JEeTEeKIIi Ta TPEKIHTY
L€ BIJKPUBAE HOBI MOXJIMBOCTI JUJII CTBOPEHHSA IHTEJIEKTyalbHUX CHUCTEM
ynpasiinHs BIIJIA 3 miBUILIEHUM CTyIIEHEM aBTOHOMHOCTI.

06 ’ekmom OocnidxcenHsi € TPOLEC ABTOHOMHOIO KEpyBaHHS O€3MIJIOTHUM
JTaTbHUM anapaToM y 3a7a4yax BUSBJICHHS Ta CYIPOBOY 00’ €KTIB.

IIpeomemom docniddcenHs € METOJIU Ta IPOTPAMHI MOJIEJ1 KOMIT FOTEPHOTO 30py
Ha OCHOBI TJIMOOKOT0 HAaBYAHHSI JJ1s1 BUSIBJICHHS 1 TPEKIHTY LIUIEH Y pealbHOMY 4aci Ha
6opty BITJIA.

Memorw pobomu € po3poOka Ta JOCIIKEHHS HEHpoMepexKeBOI MoJeil, IIOo
JI03BOJISIE pealli3yBaTH aBTOHOMHE BUSBJIEHHS Ta TPeKIHT 00’ekTiB 3 60pTy BIIJIA B
PEXKUMI PEATbHOTO Yacy 3 MIHIMaJIbHOIO 3aTPUMKOIO Ta BUCOKOIO TOYHICTIO.

HayxoBa HOBH3HA MOJIATAE B HACTYITHOMY:

VY 10CKOHANIEHO apXiTEKTYypy HEMPOMEPEKEBOTr0 MOIYJISI BUSIBJICHHS Ta TPEKIHTY
IIJIeH, 10 Ha BIAMIHY BiJ] BiTOMUX, 3a paxyHoK 00’eqnanHs YOLOvVS 1 DeepSORT Ta
onTtuMizalii Mmojeni 3 BukopuctanHsaM ONNX 1 TensorRT, qo3BoJisie 10CsATTH pOOOTH B
peanpbHOMY Yaci Ha miaTdopmax 3 0OMEKEHUMHU PECYPCaMHU.

3anponoHOBaHO MEXaHI3M MOMNEepeHbOI OOPOOKH BiIEONMOTOKY Ta JMHAMIYHOT
Oydepu3aiiii, amanToBaHui 10 yMOB 0OMEXEHOTO KaHaJly repe/iayl JaHuX Ta arnapaTHoi
MPOTyKTUBHOCTI, 1110 JIO3BOJIUIJIO 3a0€3TMEUYUTH CTAOUIBHICTh BUSBICHHS Ta CyIPOBOIY
1ijel 6e3 BTpaTH TOYHOCTI.

[IpakTyHa MIHHICTD OTPUMAHUX pE3yJdbTATIB TOJATA€ Y MOXKIMBOCTI

BIIPOBA/KEHHS PO3pOOJIEHOI CUCTEMU aBTOHOMHOT'O BHSIBJIICHHSI Ta TPEKIHTY LIJIEH y



takTuuHuX BIIJIA, siki mpairoroTh y peansHOMYy 00HOBOMY cepeloBHIIl a00 B yMOBaxX
pamio3arayIicHb.

Arnpo0ariist po6otu. OCHOBHI MOJIOKEHHS poO0oTH Oynu mpeacrasieni Ha XVII
Hayxkogiii kondepentrii maricrpanTis Ta acmipanTiB [IMK-2024 (M. KuiB, 24 nuctonana
2024 p.), 2-ii MixHapoaHiii HayKOBO-TIpakTU4HIN KoH(pepeHuii «lHpopmariiiai
CUCTEMH Ta TexHouorii: pe3ynbTratu 1 nepcrnektuBu (IST 2025)» (m. Kuis, 5 6epe3ns
2025 p.), V MixnapoHiit HaykoBo-ipakTu4HIM kKoH(pepeniii «European Congress of
Scientific Discovery» (M. Manpun, Icnanis, 28-30 kBitHa 2025 p). Kpim Toro,
MaTepiaii JUCEPTAIifHOTO JIOCHIPKEHHS ONyOJiKOBaHI y HAyYKOBOMY KypHai
kateropii «b» — Bueni 3anucku TaBpiiicbKOro HaIllOHAJIBHOTO YHIBEpCUTETY iMeH1 B.1.
Bepuancekoro. Cepist: Texniuni Hayku, T. 36(75), Ne3, 2025.

Crpyktypa Ta 00csar. Marictepcbka aucepTallisi CKIaJaeThCcs 31 BCTYIY, I STU
pPO3/UTIB, BHUCHOBKIB, TMEPENIKy BHUKOPHUCTAHMX JDKEpes, JoJaTKiB. Y BCTYII
OOTPYHTOBAHO aKTYaJbHICTh TEMH, CHOPMYITHOBAHO METY, 3aBJJaHHS, HAYKOBY HOBU3HY.
VY nmepmiomy po3fiii MPOBEIEHO aHaji3 ICHYIOYMX METOJ[IB aBTOHOMHOTO KEpyBaHHS
BIUTA. ¥ apyromy — onucaHo MaTeMaTH4HE 3a0e3MeUeHHs Ta BUOIp apXiTeKTypH. Y
TPETbOMY — 3MOJEJIbOBAHO JIOTIKY (YHKLUIOHYBAaHHA CHUCTEMH. Y YETBEPTOMY —
peanizoBaHO MpPOrpaMHE 3a0€3ME€YEHHs Ta NPOBEIECHO TECTyBaHHSA. Y II'SITOMY —
CHUCTEMATHU30BAHO EKCIIEPUMEHTANIbHI Pe3yJbTaTH, rpadiku, TaOauIil Ta 3po0JIEHO
aHaJITUYHI BUCHOBKHU. PoOoTa BukiaaeHa Ha 98 crtopiHkax, micTuTh 47/ pucyHku, 1
Tabnro, / JOaTKH.
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3ip, HepoHHA Mepexa, TensorRT, aBToHOMHE KepyBaHHS, BiJI€OAHAI3.



ABSTRACT

Relevance of the topic. With the increasing role of unmanned aerial vehicles
(UAVsS) in military, reconnaissance, and humanitarian missions, the development of
autonomous control systems capable of perceiving the environment and making real-
time decisions has become critically important. Classical control methods do not provide
sufficient flexibility or accuracy in dynamic environments. In this context, the
application of deep learning-based object detection and tracking models opens new
opportunities for the creation of intelligent UAV control systems with a high degree of
autonomy.

The object of the study is the process of autonomous control of a UAV in tasks of
object detection and tracking.

The subject of the study is the methods and software models of computer vision
based on deep neural networks for real-time detection and tracking onboard UAVS.

The aim of the thesis is to design and evaluate a neural network-based system that
enables autonomous object detection and tracking from a UAV in real time with high
precision and minimal latency.

Scientific novelty includes the following:
1. An improved architecture of the detection and tracking module was developed. In
contrast to existing solutions, the integration of YOLOV8 and DeepSORT with ONNX
and TensorRT optimization enables real-time performance on resource-constrained
embedded platforms.
2. A preprocessing and buffering mechanism for the video stream was proposed,
adapted to the limited bandwidth and computational capabilities of edge devices, which
ensures stable object detection and tracking without accuracy degradation.

The practical value of the obtained results lies in the ability to implement the
developed autonomous detection and tracking system in tactical UAVs deployed in
combat or GNSS-jammed environments. The results can also be used for swarm UAVS,

autonomous patrolling platforms, and civil monitoring systems.



Thesis presentation. The main ideas and results of this work were presented at the
XVII Scientific Conference of Master's and Postgraduate Students PMK-2024 (Kyiv,
November 24, 2024), 2nd International Scientific and Practical Conference "Information
Systems and Technologies: Results and Prospects (IST 2025)" (Kyiv, March 5, 2025),
V International Scientific and Practical Conference "European Congress of Scientific
Discovery" (Madrid, Spain, April 28-30, 2025). In addition, the results of the thesis have
been published in a scientific journal included in the List of Scientific Professional
Publications of Ukraine (Category "B"): Scientific Notes of the V.I. Vernadsky Taurida
National University. Series: Technical Sciences, Vol. 36 (75), No. 3, 2025.

Structure and volume. The master's thesis consists of an introduction, five
chapters, conclusions, a list of references, and appendices. The introduction outlines the
problem's relevance, objectives, research tasks, and scientific novelty. Chapter one
presents a review of existing UAV control methods. Chapter two describes the
mathematical background and architecture selection. Chapter three covers system
modeling and logic. Chapter four includes the implementation of the software and
testing. Chapter five summarizes experimental results, graphs, tables, and analytical
conclusions. The thesis comprises 98 pages, includes 47 figures, 1 tables, and 7
appendices.
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