PE®EPAT

AKTYyaJIbHICTh TeMHU. PO3BUTOK KOMIT FOTEPHOTO 30pYy Ha CHOTOJHIINIHIA JEHB €
Iy’)ke MBUIKUM. BiH 703BOJIsiE aBTOMATHU3yBaTH BEIHMKY KUIBKICTh MPOIECIB Y
Oarathox c@epax. PosmizHaBaHHS O00’€KTIB € OJHIEFO 3 OCHOBHHUX 3aJad
KOMIT'IOTEPHOTO 30py Ta BHUKOPUCTOBYEThCA B PpI3HHX cdepax, a came
poOOTOTEXHIKA Ta MEAMIMHA. ABTOMaTH3allisl Oyab-sKOTO IMpolecy mnependavae
BUKOPUCTaHHS €JEKTPOHHUX MpucTpoiB. Ha ChOroAHImHINA J€Hb ICHYE BEJIHMKa
KUIBKICTh pO3pO0JIEHUX HEMPOHHUX MEPEXK, 10 MAIOTh CBOI IEPEBAru Ta HEIOMIKU.
VYkpaina € KpaiHOw, 110 PO3BUBAETHCS 1 (GIPMU-BUPOOHMKH 3allIKaBJI€HI B TOMY,
1100 1HBECTYBATU CBOI KOIITH B HAIy JIepkaBy. 3 OIISAY HA Te, 1[0 aBTOMAaTH3aIlis
MPOIIECIB 3aBXKIU € aKTyaJbHOI, PO3pOOKa METOJIB pO3Mi3HaBaHHS O0’€KTIB Ha
MPAKTHUIll € aKTyaJIbHOIO 1 BAXKIMBOIO 33J1a4€lo, sIK 3 HAYKOBO1, TaK 1 3 MPaKTHUYHOT
TOYKH 30DY.

O06’exkTOM J0CJIIKeHHsI € CIocoO0M PpO3Mi3HaBaHHS 00 €KTIB Ha 300pa)KeHHI,
BHMBUCHHS Ta aHAJI3 OCHOBHUX IMOHATH HEUPOHHOI MEpexKi.

IIpeamMeToM J0CTiTKeHHsI € ICHYIOYI CIIOCOOM pO3IMi3HaBaHHA 00’ €KTIB 3a
JIOIIOMOT' 00 HEUPOHHUX MEPEK.

MeTta poboTH: OKpaIlIEeHHS CIIOCO0Y pO3Mi3HaBaHHA 00’ €KTIB 3a  paxyHOK
MoaHu]IKaLii METOLY SIKUH BUKOPUCTOBYE 3rOPTKOBI HEUPOHHI MEPEKI.

HaykoBa HOBHM3HA MOJAra€ B HACTYITHOMY:

1. 3anponoHOBAaHO METOJ pO3IMi3HaBaHHS 300pakeHb, AKUU Mae OyTH
TOYHIIIE HA KUJIbKA BIZICOTKIB MPH pO3Mi3HABAHHI 00’ €KTIB.

2. JloC/iPKeHO TiepeBaru Ta HEIOJIKM 3alpoINOHOBAHOTO METOAY Ha
IPaKTHIII.

IIpakTyHa WiHHiICTH OTpUMaHUX B POOOTI PE3yNbTATIB MOJATAE B TOMY, IIO
3aMpoONOHOBaHI CMIOCOOH J1al0Th 3MOTY MiJABUIIUTH MOKAa3HUKU HEHUPOHHOT MEpexi
0e3 mojaBaHHsS 300pakeHb B ICHYIOWY 0a3y J/JaHHMX, HAa OCHOBI SIKOT Mepeka
IPOXOJIUTh TPEHYBaHHS. 3aMpONOHOBAHWA METOJ] BUKOPHUCTOBYE ayrMeHTAIlil
ICHYIOYMX 300paKeHb 1 IKUH 3aCHOBaHMM Ha HelpoHHik Mepexi YOLOVS, mo nae
3MOTYy HEWpOHHIN Mepexi oOpoOuTH OinbIle BXITHUX JaHWUX, 0€3 moTpedu y
PO3IIMPEHHI ICHYI0YOTO Ha00py 300paKeHb.

AnpobOanis podorun. OCHOBHI TMOJOXKEHHS Ta pe3yJbTaTd podoTH Oyiu
npeacTaBiieHHd Ta oOroBoproBainuch Ha XVI HayKoBO-NpaKTHUYHIM KOH(pepeHuli
MmarictpanTiB Ta acmipanTtiB [IMK-2023 (KuiB, 28-30 muctomama 2023 p.) ta X
MixHaponHa HaykoBo-TexHiuHa Internet-kondepeniis «CydacHi  MeTOAH,
iHpopmMmariiiine, mporpamMHe Ta TEXHIYHE 3a0E€3MEUYCHHS CHUCTEM KepyBaHHS

OpraHi3alifHO-TeXHIYHUMH Ta TEXHOJOTIYHMMH KOMIUIeKcamu» (24 nucrorana
2023 p.)



CtpykTypa Ta odcar podoTu. Marictepcbka quceprallisi CKIaJdaeThCs 3 BCTYIY,
YOTUPHOX PO3/LTIB T4 BUCHOBKIB.

YV 6cmyni nmonano 3arajgbHy XapaKTepUCTUKY pOOOTH, 3p00JIEHO OI[IHKY Cy4acHOTO
CTaHy npo0semMu, OOTPYHTOBAHO AKTYaJIbHICTh HAMIPSMKY JIOCHIIKEHb, TPAKTUIHY
I[IHHICTh POOOTH.

YV nepwiomy po30ini po3riasiHyTO TEOPETUYHY CKJIAJOBY KOMII IOTEPHOIO 30py Ta
HEHPOHHUX MEpEX, MPOBEACHO aHal3 (PYHKIIM HEHPOHHUX MEPEX, IO A€ 3MOTY
BU3HAYUTHU OCHOBHI NIEpPEBarv Ta HEJOJIKU JaHUX (DYHKIIIH

Y opyeomy po3oini po3risHyTO 1H(MOpMAIi0 MPO TIMOMHHI HEMPOHHI MEpexi,
OMKCAHO BUAM HEHPOHHUX Mepex. BU3HaueHO Tl TTMOMHHOT HEHPOHHOI MEepexi,
mo OyJae BUKOPHUCTOBYBATHCh Y JIOCHIPKEHHI, IMPOAHAI30BaHO il OCHOBHI
€JIEMEHTH.

YV mpemvomy pozoini omucaHo oOpaHHMil TporpaMHuii 3acib, Ta cnerudika
MOAM(IKOBAHOTO METOIY PO3ITi3HABAHHS 00’ €KTIB

YV uemeepmomy po30ini HanaHO pe3yNbTaTU POOOTH 3aIIPONOHOBAHOTO METOAY Ta
MOPIBHSHO OTPUMaH1 pe3yJbTaTh 3 0a30BHM METOJIOM PO3Mi3HABAHHS 300paKeHb

V 6ucroskax pencTaBiieHi pe3yabTaTH MPOBEAECHOI pOOOTH.

PoGora mpexacraBnena Ha 82 apkymax, MICTUTh IOCWJIAHHS Ha CIIMCOK
BUKOPHUCTAHUX JIITEPATYPHUX JIKEPEIL.

Kuro4oBi cjioBa: KOMIT I0TepHUH 31p, pO3Mi3HAaBaHHs 00’ €KTIB, HEUPOHHA MepexkKa



ABSTRACT

Relevance of the topic. The development of computer vision today is very fast.
It allows us to automate a large number of processes in many areas. Object
recognition is one of the main tasks of computer vision and applications in various
fields, namely robotics and medicine. Automation of any process involves the use
of electronic devices. Today, there are a large number of developed neural networks,
which have their own advantages and disadvantages. Ukraine is a developing
country, and manufacturing companies are interested in investing their funds in our
country. Given the fact that the automation of processes is always relevant, the
development of object recognition methods in practice is a relevant and important

task, both from a scientific and a practical point of view.

The object of research is the methods of recognizing objects in the image,

studying and analyzing the main concepts of the neural network.

The subjects of research is existing methods of object recognition using neural

networks.
The purpose of the study:
- Improvement of the method of object recognition due to the modification of
the method  that uses  convolutional neural networks.

Scientific novelty:

1. The modified object recognition method has higher precision and recall values.

2. Analysed the advantages and disadvantages of the proposed method.

The practical value of obtained results is that the proposed methods make it
possible to improve the performance of the neural network without adding images
to the existing database, on the basis of which the network undergoes training. The

proposed method uses augmentations of existing images and is based on the



YOLOV5 neural network, which enables the neural network to process more input
data without the need to augment the existing image set.

Approbation of work. Main topics and results of work were presented and
discussed at XVI scientific conference of masters and graduates “Applied
mathemathics and computing” PMK-2023 (Kyiv, 28-30 November, 2023) and X
International scientific and technical Internet-conference “Modern methods,
informational, software and technical support of management systems of

organizational, technical and technological complexes” (24 November 2022).

Structure and amount of work. This dissertation consists of an introduction,
four chapters and conclusions.

In the introduction, a general description of the work is given, an assessment
of the current state of the problem is made, the relevance of the research direction,
and the practical value of the work are substantiated.

In the first chapter, the theoretical component of computer vision and neural
networks is considered, the functions of neural networks are analyzed, which makes
it possible to determine the main advantages and disadvantages of these functions.

In the second chapter, information about deep neural networks is considered,
types of neural networks are described. The type of deep neural network to be used
in the study was determined, and its main elements were analyzed.

The third chapter describes the selected software tool and the specifics of the
modified object recognition method.

The fourth chapter presents the performance results of the proposed method
and compares the obtained results with the basic image recognition method.

The results of the work are presented in the conclusions.

The work is presented on 82 sheets, contains links to the list of used literary
sources.
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