PE®EPAT

AKTyaabHicTh TeMH. JlocmimxeHHss B 00JacTi KOMIT'IOTEPHOTO 30pY st
M1JIBOJIHUX OE3MUIOTHUX arapariB Ma€ BEJIMKE CTpaTEriyHe 3HAYCHHS B YKpaiHi, 1 €
aKTyaJIbHIM HAIPSIMKOM PO3BUTKY TEXHOJIOTIH Y BChOMY CBITi. AJDKE aCOPTUMEHT
OC3MUIOTHUX  arapariB, IO PO3MIUPIOETHCSA, 1 BHKOPUCTAHHS  METOJIB
KOMIT'IOTEPHOT'O0 30py Yy O€3MUIOTHUX amapaTax, BIJIrpa€ BaXIUBY pOJIb Y
3a0e3MeUeHHI HalllOHAJILHOTO CYBEPEHITETY Ta TEPUTOPIaIbHOI HIUTICHOCTI YKpaiHu
Ta HAJAa€ MOXJIUBICTh BHUKOHYBAaTH PI3HOMAaHITHI 3aBAaHHA B I[UBUIBHOMY

BUKOPHUCTAHHI.

TakuM 4MHOM, JOCHIJKEHHS Ta PO3poOKa MPOrpaMHOro 3a0e3MeueHHs 3
BUKOPUCTAHHSAM METOIB KOMIT IOTEPHOTO 30py CTa€ KIIOYOBOIO TEMOIO SIK Y

HAYKOBOMY, TaK 1 y IPAKTUYHOMY aCIEKTi.

006’ exTOM J0CTiKEHHS € PO3IMi3HaBaHHA 00'€KTIB OE3MUIOTHUM MiBOIHUM

armaparom.

IIpeamMeToM JOCHiIKEHHSI € BHUABJICHHA Ta Kiaacudikamis TMiaBOIHUX

00’€KTiB O€3MUIOTHUM MIJBOJHUM arapaToM.

MeTta po6GoTu: aHami3 ICHYIOUMX METOAIB pO3Mi3HaBaHHS 00’ €KTIB;
JOCIIJKEHHS OCOOJMBOCTEM MiJBOJHOTO CEpEeloOBUINA Ta 1iX BIUIMBY Ha
e(eKTUBHICTh CUCTEM PO3MI3HABaHHS; CTBOPEHHS CUCTEMU PO3Ii3HABAHHS 00’ €KTIB

JUIst O€3IMIOTHOTO ITIBOTHOTO amapary.
HaykoBa HOBH3HA IT0JIITa€ B HACTYITHOMY:

1. 3ampomoHOBaHO METOJ| PO3IMi3HABaHHS OO0’€KTIB JIsi OE3MiIOTHUX

M1JIBOJIHUX araparis.

2. Po3pobiieno cucreMy BusIBICHHS Ta Kiacudikaimii 00 €KTIB 3

ypaxyBaHHSM ITiJIBOTHOTO CEPEIOBUIIIA.

IIpakTH4Ha WiHHICTH OTPUMAHUX B pOOOTI pe3yJIbTaTiB MOJISATAE B TOMY, 1110

3allpOIIOHOBAHUN METOJ Ja€ 3MOTY MiJBUINUTH €(QEKTUBHICTh Ta HAIIHHICTh



po3IMi3HaBaHHsA O00'€KTIB y MiABOJHOMY CEPEIOBHIII, 3a0€3MEUyI0Ud THM CaMUM

MOKPAIIEHHsI IKOCT1 Ta TOYHOCT1 OE3MUIOTHUX IT1JIBOJIHUX aIlaparis.

Anpobanis podoru. OCHOBHI TOJIOKEHHSI 1 pe3yibTaTd poOoTH Oyiu
IpEeACTaBIIeHI Ta 00roBoproBanuch Ha X VI HaykoBii KOH(pEpEeHIii MariCTpaHTiB Ta
acriipanTiB «[Ipukmagna marematrka ta koM roTiuHr» [IMK-2023 (Kuis, 28 — 30

aucronazna 2023 p.).
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Y ecmyni po3rnsgaEeTbcsl 3arajdbHUM OrJIsiA POOOTH, MPOBOJIUTHCS aHAII3
NOTOYHOIO CTaHy MpoOJjeMHu, OOIPYHTOBYEThCS AaKTyaJIbHICTh JOCIIKEHHS,
bopMyITIO€THCS METa Ta 3aBIAaHHs, BU3HAYAETHCSI HAYKOBAa HOBU3HA Ta MPAKTUYHE
3HAYCHHS OTPUMAHMX PE3YJIbTATIB, @ TAKOXK HABOJATHCS BIJIOMOCTI IMPO arpoobariiro

1 BIIPOBAP)KEHHSI OTPUMAHUX PE3yJIbTaTiB.

Y nepwiomy po3dini po3riASHYTO ICHYHOUYl METOIU BUSIBJICHHS OO0 €KTIB B
MiJIBOJTHOMY CEPEIOBHII, aHaI3 METOMIB ITJBHINCHHS SKOCTI 300pakKeHb Ta

MeToau Kiacudikaiiii 00’ €KTiB.

Y Opyeomy po30ini ONMUCYETHCS 3alMpPONOHOBAHUW METOJI BUSIBJICHHS Ta

Kkyacudikaili 00’ €xTiB A1 0€3MIJIOTHOTO MiJIBOJHOTO arapary.

Y mpemvomy po30ini NPE3EHTYIOTHCS PE3yJbTaTH EKCIIEPUMEHTAIbHOTO

JOCIIIKEHHS Ha Pi3HUX HAbOpax 300paKeHb.
VY sucnoskax nipeAcTaBieH1 pe3yabTaTH MPOBEIEHOI pOOOTH.

Po6ora mpencraBnena Ha 83 apkymiax, MICTUTh TOCHUJIAHHS Ha CIHCOK

BUKOPHUCTAHUX JITEPATYPHUX JHKEPEIL.

KuarouoBi ciaoBa: xoMm’roTepHU 3ip, BHUSBIEHHS Ta Kiacu@ikalisi 00’ €KTiB,

neTekTop KyTiB ["appica, nerexkrop rpanuis Kanni, Sea-Thru, YOLO



ABSTRACT

Relevance of the topic. Research in the field of computer vision for
underwater unmanned vehicles is of great strategic importance in Ukraine and is a
relevant area of technology development around the world. After all, the expanding
range of unmanned vehicles and the use of computer vision methods in unmanned
vehicles plays an important role in ensuring the national sovereignty and territorial
integrity of Ukraine and provides an opportunity to perform various tasks in civilian

use.

Thus, the research and development of software using computer vision methods is

becoming a key topic in both scientific and practical terms.

The object of research is object recognition by an unmanned underwater

vehicle.

The subject of research is the detection and classification of underwater

objects by an unmanned underwater vehicle.

Objectives: to analyse existing methods of object recognition; to study the
features of the underwater environment and their impact on the effectiveness of
recognition systems; to create an object recognition system for an unmanned

underwater vehicle.
The scientific novelty is as follows:

1. A method of object recognition for unmanned underwater vehicles is

proposed.

2. A system for detecting and classifying objects taking into account the

underwater environment has been developed.

The practical significance of the results obtained in this work is that the
proposed method makes it possible to increase the efficiency and reliability of object
recognition in the underwater environment, thereby improving the quality and

accuracy of unmanned underwater vehicles.



Approbation of the work. The main provisions and results of the work were
presented and discussed at the XVI Scientific Conference of Undergraduate and
Postgraduate Students "Applied Mathematics and Computing" AMC-2023 (Kyiv,
28 - 30 November 2023).
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Structure and scope of the work. The master's thesis includes an

introduction, three chapters and conclusions.

The introduction provides a general overview of the work, analyses the

current state of the problem, substantiates the relevance of the study, formulates the
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purpose and objectives, determines the scientific novelty and practical significance
of the results, and provides information on the testing and implementation of the

results.

The first section discusses existing methods for detecting objects in the
underwater environment, analyses methods for improving image quality, and

methods for object classification.

The second section describes the proposed method of object detection and

classification for an unmanned underwater vehicle.

The third section presents the results of an experimental study on different

image sets.
The conclusion presents the results of the work.

The work is presented on 83 pages and includes references to the list of used

literature sources.

Keywords: computer vision, object detection and classification, Harris corner
detector, Canny edge detector, Sea-Thru, YOLO



