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PEOEPAT

JuniiomHas padora conaepxut: 53 cTpaHulbl, 37 WILIIOCTpauui (pUCYHKOB),
23 nuTepaTypHBIX NCTOYHUKA.

Kirouesbie caoBa: [EOEKT CTAJIBHOI'O ITPOKATA, CETMEHTALIUA
N30BPAXKEHNM, CBEPTOYHASI HEMPOHHASI CETh, OBYYEHME
HEMPOHHOU CETH.

O0bekTOM HCCIEIOBAHUS SIBISETCS CETMEHTALMS W300PaKEHUU CTaTbHOIO
IpoKara.

Heabo numioMHOH padoThl sBIsETCS pa3pabOTKa U pealiu3alus CUCTEMBI
BbIJIENIEHUsI OCOOCHHOCTEH Je(EeKTOB MOBEPXHOCTH MeETajljla Ha H300paKeHHSIX
CTaJIBHOTO MTpOKaTa.

B pe3yabTaTe mccjeqoBaHUsI OMKMCAH MPOILIECC OIEHKM KayecTBa CTaIbHOTO
NpoKaTa U yKa3aHbl OCHOBHBIE J€(EKThI, TPEICTABISIONINE UHTEPEC.

HaiineHbl u wuccrienoBaHbl JaHHBIE, KOTOPHIE BO3MOXHO HCIIOJIB30BaTh IS
oOyueHus mpejIaraeMoro perieans. Pa3paboTansl mpaBuia MOATOTOBKH JTaHHBIX JIS
oOydeHHsl mpe/jIaraeMoro perieHus: ¥ Mpou3BeIeHa MOATOTOBKA JaHHBIX.

Ha ocHoBanum wuccieqoBaHusi MPOIECCOB OOy4deHUsT HEUPOHHBIX ceTel
NPE/UIOKCHBI OCHOBHBIC ApPXHTEKTYPHBIEC IPHUHIIMIIGI, TO3BOJISIONINE IPOBOIUTH
3¢ (peKkTUBHOE O0y4YeHHE NPEeUIaraéMoro pemieHus JUisl MOIY4EHUs KayeCTBEHHOU
MO/JIEJIM MAIIMHHOTO O0yUYEeHUs, a TAK)KE pealn30BaHa apXUTEKTypa HEMPOHHOM ceTH
JUIS BBIJIEJICHUSI OCOOCHHOCTEM Je(EKTOB MOBEPXHOCTH METAJUIa HAa M300paKEHUIX
CTaJILHOTO IMIPOKaTa.

[IpousBeneHo oOyueHue npeasiaraeMoi apXuTeKTypbl HEHPOHHOM CEeTH, a TaKxkKe
IIPOU3BEJICHA OILICHKA €€ pab0TOCIIOCOOHOCTH.

Mertoabl HMccie0BaHUsl: U3Y4YCHHE IIPEIMETHOH 001acTd, I[OCTPOEHHUE
BBIYUCIIUTEIbHBIX MOJIENIEH, OLIEHNBAHUE KaYeCTBA BBIYMCIUTENBHBIX MOJIETICH.

O0/1acTHI0 IPUMEHEHMS SIBISIETCS METAJLTYpPIHsL.



POOEPAT

JAbimiomHas padora 3msimyae: 53 crapoHki, 37 uUTocTpallblii (MajitoHKay), 23
JTapaTypHBIX KPBIHILIBL.

Kiarouasbist cioBbl: JJOPEKT CTAJIEBAT A TTIPAKATY, CETMEHTAILIBIA
MAJIIOHKAY, CBEPTKABASI HEWPOHABAS CETKA, HABYYAHHE
HEVPOHABAU CETKI

AO0'ekTaM [JacjielaBaHHAl 3'yJsi€lIIa CETMEHTAllbld MAJIFOHKAy cTajéBara
mpakary.

MbTaii apinioMHail padoTsl 3'ayiisera pacrnpanoyka 1 paajiizaibisi CICTIMBI
BBI/I3SUICHHST acabiiBacusgy Ad(pexray mnaBepXHI MeTajqy Ha MallloHKax cTajiéBara
IpaKary.

Y BBIHIKY JacjegaBaHHs allicaHbl MPaIRC alPHKI AKacIli cTajéBara mpakarty i
na3HaYaHbl ACHOYHBISA MP(EKTHI, SKisl MPaICTaYIISIOINb IHTapIC.

3HOWI3CHBIA 1 JaciaeaaBaHbl JaA3CHBIA, SKis MardbiMa BBIKAPBICTOYBAIlb IS
HaByYaHHsS IIpallaHaBaHara pamdHHA. PacmpamaBaHbl TpaBUTBl  MaJAPBIXTOYKI
JTaa3eHbIX IS HaBYYaHHS TpallaHaBaHara palmdHHS 1 NpaBeA3eHa NaApBIXTOYKa
Ja3CHBIX.

Ha mancraBe pnacnemaBaHHS mpalpcay HaBy4YaHHS HEHPOHABBIX — CETaK
nparaHaBaHbl AaCHOYHBIS apXITAKTYPHBIS MPBIHLBIIEL, KIS J1a3BaJSIONb MPABOI3IIb
s eKThIyHae HaBy4yaHHE MpalaHaBaHara paldHHS JUIs aTphIMaHHS sIKaCHal Maidiii
MalllbIHHara HaBy4aHHs, a Takcama plajii3aBaHa apXITIKTypa HeWpoHaBaW CETKi IS
BBUIYUSHHs acabmiBacisy md¢ekray MmaBepxHi MeTajqy Ha MalllOHKaxX cTajnépara
paKary.

Bripabnena HaBy4yaHHE TIparnaHaBaHail apXiTOKTypbl HEHpOHaBall CeTKi, a
TaKkcaMma MpaBe3eHa alPHKa sie Mpaia3aoabHaCIIl.

MeTtaabl jJaciegaBaHHsI: BBIByYSHHE IIpajMeTHail BoOmacii, madymoBa
BBUTIYAJIBHBIX MY, allPHbBAHHE SKACI{l BBUTIYAIBHBIX MaJIIJIAY.

Bobaaciio y:kpIBaHHS 3'SyIIse1ia MeTamypris.



ABSTRACT

Graduation work contains: 53 pages, 37 illustrations (drawings), 23 literary
sources.

Keywords: ROLLED STEEL DEFECT, IMAGE SEGMENTATION,
CONVOLUTIONAL NEURAL NETWORK, NEURAL NETWORK TRAINING.

The object of research is segmentation of images of rolled steel.

The purpose of the graduation work is to develop and implement a system for
highlighting features of metal surface defects in images of rolled steel.

As a result of the research the process of evaluating the quality of rolled steel
Is described and the main defects of interest are indicated.

Data that can be used to train the proposed solution was found and studied. Data
preparation rules were developed for training the proposed solution and data
preparation was performed.

Based on the study of neural network learning processes, the main architectural
principles are proposed that allow effective training of the proposed solution to obtain
a high-quality machine learning model, and the neural network architecture is
implemented to highlight the features of metal surface defects in rolled steel images.

The proposed neural network architecture was trained and its performance was
evaluated.

Research methods: studying the subject area, building computational models,
evaluating the quality of computational models.

The field of application is metallurgy.



