OT3bIB
Ha aBropedepar auccepranuu bypsiruna Anrona Oseropuya
«Moienu u anropuTMbl HEHPOCETEeBOro 0OHapyKEHHs A€PEKTOB NMPOMBIIILICHHBIX
MaTepUaIoB Ha UX W300paKEHUSIX», MPECTaBICHHON Ha COUCKaHUE YUYCHOM CTENeHH
KaH/M/1aTa TEXHUYECKUX HayK M0 creruanbHocTH 2.3.1 «CHCTeMHBIN aHalu3,
ynpasjieHue 1 06paboTka HHOOPMALMH, CTATUCTHKA (TEXHUYECKUE HAYKH)»

AKTyalnbHOCTh  JIMCCEPTALMOHHONH paboThl  BypbirnHa AmuroHa OuseroBuya
00yciioBIeHa HEOOXOAMMOCTBIO MMOBBILIEHUS TOUHOCTH HEHPOCETEBOro0 OOHApYKEHHs
AeheKTOB MPOMBILIUIEHHBIX MATEPHAIOB [IPH OrPAHUYEHHOM KOJIWYECTBE pa3sMEYEHHBIX
nprMepoB. Takas OCTaHOBKA MMEET CYILECTBEHHOE IIPAKTUYECKOE 3HAYCHHUE, MTOCKOJIBKY
B peaJlbHOM MPOU3BOJCTBE NE(PEKTHBIE M300paKEHUsI BCTPEYAIOTCS 3HAYMTEIBHO PEIKE
He31e(eKTHBIX, a MOoJyYeHHe KaueCTBEHHOM MOMUKCEIbHON pa3sMETKH TpeOyeT yuacTus
CHEIMATUCTOB NPEJAMETHOMN 00/1aCTH.

ABTOPOM TIPEUIOKEH KOMILICKC B3aMMOCBA3aHHBIX PELICHUH ISl pa3HbIX PEKUMOB
MOJTHOTBI UCXO/AHBIX JIaHHBIX. B oTiinune ot mojenu ResStyleGAN, opueHTHpOBaHHOM Ha
pacIMpeHne JaHHBIX, MOI(bHUKaLMs aBTOKOIMPOBIIMKA ¢ BHEIIHEH namaThio MemAE
SMA npenHazHaueHa Juisi  oOHapyKeHHMs  aHOMalMii Ha  HEMapKUPOBAHHBIX
u3o6paxenunsx. Mojenb ResStyleGAN Ha ochHoBe StyleGAN3 u octaTounbIX 0J0KOB
ResNet wucronb3yercss i TeHEpaln JONOJIHUTENbHBIX JePEKTHBIX 00pa3ioB
COOTBETCTBYIOUIMX Macok. JlyanbHas cucrema PatchNet++ coueraer Bo3moxxHocTH U-
Net++ u PatchCore, pasaesnss GpyHKIHH 00HAPYKEHUS U JIOKATU3ALUK OBPEKICHUM.

Hayuynass HOBM3Ha WCCJIE[OBaHMs 3aK/lioyaercs B pa3paboTke Mojene u
QJITOPUTMOB  JICTCKUMHU  JePEKTOB  U300paKeHMH IPOMBILULUICHHBIX — MaTepHaJIOB,
OT/JIMYAIOIIMXCS MCIIOJIb30BAHUEM HEMAapKUPOBAHHBIX JaHHBIX € MOJYJIEM BHELIHEH
MaMsATH; MOJEINM W aIropuTMa reHepaluu Je(QEeKTHbIX H300paKeHWii Ha OCHOBE
B3auMoeiicTBus StyleGAN3 u OsokoB ResNet; gyaibHOH CHCTEMBI ICTEKI[MU HA OCHOBE
U-Net++ u PatchCore. DT pe3yapTaThl OXBaTbhIBAlOT Pa3HbI€ CIOCOOBI IPEOIOICHHUS
HEIOJIHOTHI 00y4aroiel nHGOpMaLIMKA U COOTBETCTBYIOT IOJ0XKEHUAM HayYHOM HOBH3HBI
aBrope(epara.

JIOCTOMHCTBOM palOThI SIBJISETCS IKCIIEPUMEHTAIbHAs MIPOBEPKA IMPEITOKEHHBIX
peleHni Ha pealibHbIX H300paXKeHHAX TEKCTH/IBHBIX CTpoIl. KauecTBO OlieHHBaeTCs Kak
Ha YpOBHE M300paXKeHUs, TaK M Ha YPOBHE OTJE/bHbIX NMUKcenel ¢ npumenenuem loU,
Dice Coefficient, Accuracy, AUC, AUROC u F-mepol. Ilocie reHepaTuBHOIO
paciuiMpeHHs Habopa JaHHBIX TOBBILIEHWE MOKasaTeneil HabII0JaeTCst y HECKOIbKUX
AJIITOPUTMOB JIETEKIIMH, YTO MOATBEPKAAET NPAKTUYECKYIO IMOJIE3HOCTh CHHTECTHYECKMX
00pa3iioB HE TOJBKO MO METPUKAM MX BHU3yasIbHOIO CXOJCTBA. HO U B MOCIEIYIOLICH
npuKiIaJHoi 3anaue. [Ipu 3TOM NpPUPOCT MoOKasaresiel OLEHUBAETCS 10 CPABHEHHUIO C
MCXO/IHOM BBHIOOPKOIA, UTO JIe/1aeT COMOCTaB/ICHHE Pe3yIbTaToB 00jiee HATJISAAHBIM.

Teoperrueckasi 3HAUUMOCTb HCCIEOBAHUS COCTOMT B OOBEAMHEHHUM CHHTE3a
nehEeKTOB ¥ HUX TOCIEAYIOMEro TMOUCKa, YTO (OpPMUpPYET T'MOPHAHBIA MOAXOJA K
OMPEJIC/ICHUIO TIOBPSXKJACHUNH Ha MNPOMBILUICHHBIX H300paxkeHusx. IIpakrnyeckas
3HAYMMOCTH 3aK/JII0YaeTCs B BO3MOXKHOCTHM YJIy4yllaTh JATaceThl NPU MajoM 4YHCJIE
AeeKTHBIX HM300paXkeHHii BHE 3aBHCHMOCTM OT THNA O00bEKTa W TIMOKO pas/essTh
GyHKIMKM OOHapyKeHHs W Jokanuszauuu. PaspaboraHHble MOJEAN U AJITOPUTMBbI
MCIIOJIB30BaHbl MPU CO3JaHUU CUCTeMBbl OOHapyxenus acdekroB Ha AO «BX3», a
pe3ysibTaThl paboThl OMyOJMKOBAaHbl B HAYYHBIX H3JAHHUAX M TOATBEPHKKICHbBI
CBHIETEIBCTBOM O I'OCYIAPCTBEHHON perucTpaliu nporpammel s DBM.



B xayecTBe 3aMeuaHuii kK aBTopedepary MOKHO OTMETUTH CIIEIYOIIEE:

1. BuiGop ayanbHoit apxurekTypbl Ha ocHoBe U-Net++ wu PatchCore
coilep)KaTeIbHO OOBACHACTCA pa3jie/ieHneM 3aj1ad  OOHapyXeHHMs W JIOKaIU3alun
nepexroB. Bmecre ¢ Tem B aBropedepare ObLIO Obl MOJE3HO HECKOJIBKO IMOAPOOHEE
[0Ka3aTh MPEUMYIIECTBA TAKOM CXEMBI 110 CPABHEHUIO C MOJIC/ISIMH, B KOTOPBIX YKa3aHHbIE
3a/1auM PelIaloTcsa B paMKax €MHOM apXUTEKTYpbl.

2 B asropedepare packpbito HazHauenue MemAE SMA, ResStyleGAN u
PatchNet++, oaHaKO HEZOCTaTOYHO IMOJPOOHO IOKA3aHO, peaJn30BaHbl JIM OHH KakK
CaMOCTOSITEIbHBIE POrPaMMHbIE MOJTYJIH WM KaK KOMIIOHEHTBI €/IMHON cucTeMbl. bosee
SIBHOE OINUCaHWE WX TMPOrPaMMHOIO B3aUMOICHCTBUA cJIe/1ajlo OBl MPAKTHYECKYIO
pean3aluIo NpeJIOKEHHOI0 KOMIUIEKCa OHATHEE.

3. B pasaene, nocBsIEHHOM BBIYMCIUTENbHBIM 3aTpaTaM ResStyleGAN,
UCIIOJIB3YETCS TEPMUH «UHTepdepeHuus». B 1aHHOM KOHTekcTe 0Gosiee KOPPEKTHBIM
ABJISETCS TEPMUH «HMH(EpPEHC», 0003HAYAIOIIMIA YTAIT IPUMEHEHUs! 00yYEeHHON MOJEIH.

YKa3aHHbIC 3aMEYaHUsi UMCIOT YTOYHSIOIMN U PEKOMEHJATEIbHBIN XapaKTep, He
3aTparuBalOT OCHOBHBIX HAyUHBIX PE3yJbTaTOB M HE CHHKAIOT OOILEH MOJIOXKUTEILHON
OLIEHKH JIUCCEPTALIMOHHON paboTEhI.

[Tonaraio. 4To auccepTallus SBJISETCS 3aKOHUYECHHOH HayuyHO-KBaJIU(DUKALMOHHOM
paboToii, KOTOpas 1o CBOEH HayYHOW M NPaKTUYECKOH 3HAUUMOCTH, O0BEMY M IiyOuHE
peIEHHBIX 3a/1a4 MOJTHOCTHIO COOTBETCTBYET HayYHOM crienranbHocTH 2.3.1 « CucreMHubIi
aHajM3, yrpasjeHue U oO0paborTka MH(OpMaIMK, CTATUCTUKA (TEXHUYECKUE HAYKH)», a
takke TpeboBanusam nm. 9-14 TlonoxkeHus o0 MNpUCYKAEHUHM YUYEHBIX CTEIICHEH,
npeabaBasieMbiM BAK Kk auccepranaM Ha COMCKaHME YYEHOHM CTENeHH KaHauaarta
TeXxHHueckux Hayk. Kpome Toro, mnpeacrabiieHHas pabora COAEPKUT pelIeHue
aKTyaJIbHOM Hay4HOM 3aa4u, 3HAUUMOI U1 Pa3BUTUS METOJI0B OOHapYKeHHs Je(PEKTOB
NPOMBILIJIEHHBIX MATEPHAJIOB 110 UX H300paKEHUSM.

CyMraro, YTO aBTOp AMCCEPTALMOHHONW paborel «Mojeau u  alropuTMbl
HepoceTeBOro OOHapy»KeHUs J1e(EeKTOB IMPOMBILUIEHHBIX MaTepHaJoB Ha MX
U300paKEeHUAX» 3aCiTy)KMBAET NMPUCYKICHUS YUEHOU CTENEeHU KaHIUJaTa TEXHMYECKHX
Hayk mo cneuuaibHocTH 2.3.1 «CucremHbI aHaiu3, ynpasieHHe M 00padoTka
MH(OPMALIMH, CTATUCTUKA (TEXHUUECKUE HAYKH)».

Kanouoam mexnuueckux nayx, oupekmop no HT @I'EOY BO ['ocyoapcmeentviii
VHU8epcumem no 3eMaeyCcmpoucmey.

lugpp nayunoii cneyuanvnocmu 26.07.01. «Texnoaocus 1t 000pyoo6anie
RPOUZBOOCMBA HAMYPATLHBIX BOTOKOH)

A, Egpemos Anexcanop Cepeeesuu, Oarw coznacue HA 6KIIOYEHUE MOUX
NEePCOHANbHBIX OAHHBIX 8 OOKYMEHMbL, C6A3AHHbLE C PADOMOTL OUCCepMAYUOHHO20 CO6ema,
U ux oansHeuuyo 0bpabomxy.
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