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PE®EPAT

BusiBneHHs1 Ta CyNpOBOKEHHS BIICHKOBUX 00’ €KTIB 3 JPOHY 3a JOTIOMOTOO
METOMIB MalMHHOTO HaBuaHHs — OmiiHuk fpocnas, kBamidikaiiiiHa poOoTa
MaricTpa, Xapxis, Harionanpaui ACpOKOCMITHUI YHIBEpCUTET
M. M. €. KyxoBcbkoro «XAl», KUIbKICTb CTOpPIHOK, BpaxoByrouu pojatku /0,
KUTBKICTh TabmuIb 14, KUTbKICTh PUCYHKIB 32, KUTBKICTh JiKepen Jireparypu 20.

KJIFOUOBI CJIOBA: nponu, BusiBJeHHS 00’ €KTiB, BIAChKOBAa TEXHIKA,
MallIMHHE HaBYaHHS, I€TEKTOP.

HUJIb: BUsIBIEHHS Ta BIACTEKEHHS BIACHKOBO1 TEXHIKM 3 JIPOHY y PEXKUMI
pEeaIbHOTO Yacy.

OBF’€EKT HNOCIIJDKEHHA: npomecu aHam3y 300pakeHb Ta BiIEO JIA
BUPIIICHHS 3a]1a4 BUSIBJICHHS 00’ €KTIB.

IMPEAMET JOCJIJI>KEHHS: metoau, moseni Ta 3acoOu BUSBJICHHS 00 €KTIB
BIICHKOBOI TEXHIKU JIJIsI IPOHY B PEKUMI pEATbHOTO Yacy.

3AJIAUIL: ananizs ocoOnaMBOCTEH po3Mi3HaBaHHS 00’ €KTIB 3a JAHUMH PIBHUX
BIIIB PO3BIIKM Ta JUCTAHUIMHOIO MOHITOPUHTY; aHAJi3 aIrOPUTMIB BUSBJICHHS
00’€KTIB Ha OCHOBI O€3MUIOTHUX  JITAIbHUX  amapariB; MPOEKTYBaHHS
IHTENIEKTyalbHOT CHUCTEMU PO3MI3HABAHHA BIMCHKOBOT TEXHIKM 3 JIPOHY; BHUOIpD
JaTaceTy; HaBYaHHS MOTEPEIHHO HABYCHOI MOJIENI, OI[IHKA PE3Y/bTaTiB BHUSBICHHS
00’ €KTiB; BUPIILICHHS 3a/1a41 IHTerpailii 3 60pTOBUM KOMILJIEKCOM APOHY; TPOBEICHHS
EKCTICPMIMCHTIB.

METOAMN HAOCJIIJDKEHHSA: w™eroau IMITYy4HOrO  IHTENEKTY, METOAU
KOMIT  FOTEPHOTO 30DY.

OTPUMAHI PE3VJIBTATU: po3pobneHo mnporpamHe 3a0e3mneyeHHs
BUSIBJICHHS Ta BIICTEKEHHS BIMCHKOBOI TEXHIKM HA OCHOBI METOIIB MAIIMHHOTO
HABYAHHS, III0 MO’KHA BUKOPHUCTOBYBATH y BINCHKOBUX OTIEpAITisAX 151 BUSBJICHHS Ta
BIICTEKEHHS TEXHIKA TPOTUBHUKA Ta CTEKEHHS 32 HEIO.



UDC 004.8
ABSTRACT

Detection and tracking of military objects from a drone using machine learning
methods — Yaroslav Oliynyk, Master Thesis, Kharkiv, National Aerospace University
“KhAI”, amount of pages 70, amount of tables 14, amount of figures 32, amount of
literature’s sources 20.

KEYWORDS: drones, object detection, military equipment, machine learning,
detector.

PURPOSE OF RESEARCH: detection and tracking of military equipment
from a drone in real time.

OBJECT OF RESEARCH: image and video analysis processes to solve object
detection problems.

SUBJECT OF RESEARCH: methods, models and means of detecting objects
of military equipment for a drone in real time.

TASKS: analysis of features of object recognition based on the data of various
types of intelligence and remote monitoring; analysis of object detection algorithms
based on unmanned aerial vehicles; designing an intelligent system for recognizing
military equipment from a drone; dataset selection; training of a previously trained
model; assessment of object detection results; solving the problem of integration with
the on-board complex of the drone; conducting experiments.

METHODS OF RESEARCH: methods of artificial intelligence, methods of
computer vision.

RESULTS: military equipment detection and tracking software has been
developed based on machine learning methods, which can be used in military
operations to detect and track enemy equipment and track it.
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BCTVYII

AKTYyaJIbHICTh TEMH A0CJiIKeHHSI.

CpOrozieHHsI IEMOHCTPYE TOCTPY NMOTpeOy B PO3BIIII B PEKUMI PeaTbHOTO
yacy — 1 16 BHMara€ TEXHOJOTI CIIOCTEPEXKEHHS 3 MIATPUMKOIO INTy4HOTO
IHTENIeKTY, BKJIIOUAIOUM 3aXOIUICHHS PYXOMHUX 300paXeHb Uil BUSBICHHS 3arpos i
BU3HAUYCHHSI MICIIE3HAXOIKEHHS Ta KOOPAUHAT L.

3pocTatoue BHUKOPUCTAaHHS OE3MUIOTHUX JITAJbHUX amnapariB B apMii
3aro04aTKyBajio HOBY €M0XY JUCTAHIIMHOTO 00¥0.

Tomy cTBOpEHHS IHTENEKTyaIbHUX CUCTEM PO3Ti3HABaHHS 00'€KTIB 3a JaHUMU
PIBHUX BUAIB PO3BIAKU Ta JUCTAHIIIMHOTO MOHITOPUHTY 3€MHOT MOBEPXHI CHOTO/IHI €
aKTyaJTbHUM Ta BOKJIMBUM 3aBIaHHSM.

Bussnenns BiiCLKOBHUX 00’ €KTIB € HE3MIHHHUM 1 CKJIQAHHUM 3aBIAHHSIM, SIKE
BKJIFOYAE 1X BUICTEIKEHHS Ta CIIOCTEPEKEHHS 32 OYy/Ib-5IKOIO TEPUTOPIEIO YK PETIOHOM.

CxaiHICTh TOJISITAE y TOMY, 1110 00poOKa rpadiuHoi HpopMalli B peaTbHOMY
yacl nmoTpeOye BEIMKUX OOYMCIEHb. A TOYHICTh JETEKTOpa Mae OyTH sIKOMOTa
outbor0. Tomy HeoOXigH1 e(heKTUBHI AITOPUTMHU Ta TEXHIKH.

MeTa aocJiiaKe HHSI — BUSBJICHHS Ta BIACTEKEHHS BIMCHKOBOT TEXHIKU 3 IPOHY
y PSKHUMI peaTbHOTO Yacy.

JIJ1 MOCSTHEHHSI METH HeOOXITHO BUKOHATH HACTYIIHI 3aBIaHHS:

- aHal3 0COOJMBOCTEN pO3MI3HABaHHS 00’ €KTIB 3a JAHUMHU PIBHUX BIIIB

PO3BIIKYU Ta JUCTAHIIMHOTO MOHITOPUHTY;

- aHaJli3 AIMOPUTMIB BUSBJICHHA 00’ €KTIB HA OCHOBI 0€3MUTOTHUX JITATLHUX

arnaparis;

- TPOCKTYBaHHA IHTEIEKTyalbHOI CHCTEMH PO3I3HABaHHSI BIHCHKOBOI

TEXHIKH 3 IPOHY;

- BHWOIp Jaracery;

- HaBYaHHS MOTIEPEIHHO HABUYCHOT MOJIEIII;

- OIIHKA pEe3yJIbTaTIB BUSBJICHHS 00’ €KTIB;

- BUpIICHHS 3a/1a41 IHTerpalli 3 00pTOBUM KOMIUIEKCOM JIPOHY;

- TIPOBEICHHS €KCTICPUMEHTIB.

O06’€eKT T0CTiTAKE HHS — TTPOTIECH aHATI3Y 300paKeHb Ta BIACO JJISl BUPIICHHS
3a/1a4 BUSIBJICHHS! 00’ €KTIB.

IpeameT gociaig:KeHHsI — METOAM, MOJENI Ta 3aCO0U BUSIBJICHHA 00’ €KTIB
BIMCHKOBOT TEXHIKM JIJIA APOHY B PEXKUMI pEaTbHOTO Yacy.

IIpakTHYHe 3HAYEHHSI OTPUMAHUX pe3yJbTaTiB. Po3polieHo mporpamne
3a0€e3IIe4eHHsT BUSBJICHHS Ta BIICTEKEHHS BIMCHKOBOI TEXHIKM HAa OCHOBI METOJIB
MaIIMHHOTO HAaBYaHHS, 0 MO’KHAa BUKOPUCTOBYBATH y BIICHKOBUX OTIEpaIlifaX AJis
BUSIBJICHHS Ta BIICTE)KEHHS TEXHIKH MPOTUBHUKA Ta CTEKEHHS 3a HEFO.
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CtpykTypa Ta o0car kBaJjidikaniinoi poooru maricTpa. Ksamdikariina
poboTa MaricTpa CKJIAJAaeThbCAd 31 BCTYMY, 5 PO3JAUIB, BUCHOBKIB, JOJATKIB Ta
nepeniky nocwianb. [ToBHuUil o0csr kBamidikaiiiHoi po6oTu Marictpa cTaHoBUTH 70
CTOPIHOK, B ToMmy umcii: 32 pucynku;, 14 tabmuip; 1 momatok Ha 12 cTopiHKax;
nepenik nocuiaanb 3 20 HalitMeHyBaHb Ha 2 CTOpPIHKaX.



