OT3bIB
0(HUINATBEHOrO ONIIOHEHTA Ha IUCCEPTALHOHHYI0 paboTy Bypeiruna AHTOHA
OneroBuya Ha TeMy « MoOJIE/TH U alrTOPUTMBI HEHPOCETEBOr0 OOHAPYKEHHUSI
neheKTOB MPOMBILLIEHHBIX MaTEPHAIOB Ha UX H300paKEHUAXY,
TpENCTABIEHHYIO Ha COUCKaHHNE YUEHOM CTENEHH KaHIuaara TeXHHIeCKUX HayK 110
crienmanbHOCTH 2.3.1. « CHcTeMHBII aHAU3, yIpaBieHHe H 06paboTka
MH(OpPMAIIMH, CTATUCTHKA (TEXHHYECKHUE HAYKH )»

Coaep:xanne JHCCEPTALHH

JluccepTanmsi COCTOMT W3 BBEIEHHUs, YETHIPEX IJIaB, 3aKJIIOYEHHUs, CIIUCKa
nUTepaTyphl U3 173 HauMeHOBaHU ¥ OfHOTO NMpHIoKeHus. O0mui 06beM paboThI
cocrasnsieT 154 crpanunsl, BKiodas 13 pucyHkoB 1 13 Tabmui.

Bo BBeneHMH 000OCHOBaHA aKTYaJbHOCTb TE€MBI, COPMYIHPOBAHBI LEb H
3aJa4d MCCIIEIOBaHUs, ONpelejeHbl OOBEeKT U IMpEeAMET, M3JI0KEHBI Hay4dHas
HOBHM3HA, IIPAKTHYECKast 3HAYUMOCTb U II0JIOKEHH S, BRIHOCHMBIE Ha 3aLIUTY.

B mnepsoil IaBe mpoBeneH 00630p MeTon0B OOHapykeHHs He(pEeKTOB Ha
M300paKeHUAX MPOMBIILIEHHBIX MarepHanoB. PaccMOTpeHbl TpaIHLHOHHbIE
METOIbl aHalM3a TKAHEBBIX MMOBEPXHOCTEW M MOAXOAbI Ha OCHOBE IIIyOOKOro
o0yd4eHHs, MPOAHATU3UPOBAHbI UX OTPAHUYEHHUS NPH HEIOCTATKe pa3sMeueHHbIX
JaHHBIX.

Bo Bropoii TIaBe mpejacTaBleHbl IpadoBBIA  METOA  CErMEHTalUH
u3o0paxenuit, moxudukanus U-Net ¢ UCIONB30BaHHEM aITOPHTMA «CITy4aWHbIH
JIec», METOJl PacIIMPEHHs BEIOOPKH IyTeM BCTABKU Je(QEKTOB M aBTOKOIAMPOBIIMK
C pa3peXeHHOM ajpecaliell BHEIHeH MaMATH AJsl paboTel ¢ HEMapKHPOBAaHHBIMH
naHHBIMH. IIpUBENEHBI  pe3ynbTaThl  JKCIIEPUMEHTOB Ha  M300paXKeHHUsIX
TEeKCTUIILHBIX CTPOII.

B TpeThell I1aBe OMMCaHBI apXUTEKTypa M JABYX3TamHOE 0OydeHHE MOJIENH
ResStyleGAN, oobemuusromeit StyleGAN3 ¢ ocrarounsiMu 610kamMu ResNet s
reHepandu Je(QeKTHbBIX H300paxeHHH. I[IpuBeaeHBl pe3ysbTaTbhl CPaBHEHUS C
JAPYTHMH criocobaMu cuHTe3a W (OPMHUPOBAHUS Hap U300pakKeHWH C MacKaMu
ne(peKToB.

B uerBeproii riase npenacrasieHa cuctema PatchNet++, obbenunsomas U-
Net++ u PatchCore. IlpuBeneHsl pe3yibTaThl CpPaBHUTEIBHOTO TECTHPOBAHUSA
METON0B OOHapykKeHHs Ae(pEKTOB W OLEHEHO BIMSHUE PACIIMPEHHs BBIOOPKH
cpenctBamu ResStyleGAN.

B saxmroueHun copMyIMpOBaHbl OCHOBHBIE PE3ylbTaThl MCCIICAOBAaHHUS U
HallpaBJIeHUs JallbHelmen paboThl.

B npuiokeHWH [pUBEJeHbl aKTBl 00 HCIONB30BaHMHM K BHEIPEHUH
Pe3yJIbTaTOB IUCCEPTALIMOHHOTO UCCIIEIOBAHHMS.

AKTYyaJIbHOCTh Te€MbI THCCEPTALHOHHOH paboThI

KoHTponp kauecTBa BBIMYCKAaeMOW NPOAYKIIMH BCEr/la HaXOOUTCS B LIEHTpE
BHMMAaHHs POU3BOACTBEHHHKOB. C TOUKHM 3peHHs HaydHOU crenmanbHocT 2.3.1.



«CucTeMHBIH aHamu3, yhpaBieHHe H o00paboTka HHGbOpPMalMH, CTaTHCTHKA
(TeXHH4YeCKHe HayKH)» 3TO 3aJaya MOHHMTOPHHIA, KOTOpas MpeacTaBiseT coboi
KOMIIJIEKCHBIHN Iporecc c6opa, aHaiM3a U OLleHKU JaHHBIX O COCTOSHUU KaK CaMOn
NPOAYKLUH, TaK ¥ 000pyI0BaHUs, HA KOTOPOM OHA MPOM3BOAUTCS, U YCJIOBUH, B
KOTOPBIX pEaln3ylOTCs TPOU3BOACTBEHHBIE MPOLECCHl. B MMPOKOM CMBICHTE Lemb
MOHMTODHMHIA 3aKJIOYAeTCs B BBISABICHUH OTKJIIOHEHHMH [1POM3BOJICTBEHHBIX
[IPOLIECCOB OT YCTAHOBJIEHHBIX YCIOBHU paboThl, @ B Y3KOM — COOTBETCTBHUS
CBOJMCTB NPOAYKIMM HOpMAarMBaM KadecTBa. B KOHEYHOM MTOre Mo pesyibTaram
MOHUTOPMHIa HeoOXOIMMO CBOEBPEMEHHO BbIpabaTeiBaTh T€ WA HHBIE
YIPaBJIsIOIIAE BO3ASHCTBHUS Ha IPOU3BOJCTBEHHBIH MPOLIECC.

Coneprxanue Npoueayp MOHUTOPUHTA 3aBUCUT OT 3Tara KU3HEHHOI0 KA
NpoAyKIMHA. B HEKOTOPBIX CiTydasX BXOJHOH, NMPOM3BOACTBEHHBIM U BBIXOTHOM
KOHTPOJIb MOT'YT PeaM30BBIBAaThCS 110 OTAEIbHOCTH, HE3ABUCUMO JAPYT OT Jpyra,
HO Oonee 3(p(GEeKTUBHBI Takue IMPOLEAYpbl KOHTPOJIA, KOTOpbIe KOMILIEKCHO
OXBaThIBAIOT BCe (a3l MPOM3BOACTBEHHOM JesTenpHOCTH. Ocoboe 3HaYeHHe
MMeEeT MOCJIEPOJAKHBIH MOHUTOPHHT, TaKk KaK OH obecreunBaeT OOPATHYIO CBSI3b
OT TOTpeOUTeNs K IPOU3BOAUTENIO H, TaKMM 00pa3oM, MO3BOJISET pealr30BaTh
OCHOBHO# MPUHIIUI KUOEpHETUKH, 00pa3yst KOHTYP YIIPaBICHHUS.

O4eBHIHO, YTO METOAbI ¥ METOAMKHA MOHHUTOPUHIA CaMBbIM CYIE€CTBEHHBIM
00pa3oM 3aBUCAT OT (HU3UYECKHMX OCOOEHHOCTEH NpPOIYKIWH, €e Ha3Ha4YeHH,
oObeMa BBIMYCKa ¥ MHOTHX APYTUX 1apaMeTpOB.

[IpuMeHUTENBHO K MacCOBOMY IIPOM3BOJICTBY TKAHEH W TKAHHBIX H3MENIUH
neiictByror 'OCTel, ycraHapiuBarompe TpeOOBaHUS K TIeoMeTpuH Ae(peKToB,
CTAaTMYECKOM M AMHAMHYECKOW IPOYHOCTAM, TEMIEPAaTypHBIM  YCIIOBHSAM
WCIIONb30BaHMs, crocobamM pe3kd, O0e30macHOCTH MpOHM3BOACTBA M T.A. B
YaCTHOCTH, MPUHATO OONBIIOE KOJMYECTBO HOPMATHBHBIX  JIOKYMEHTOB,
IpeIbsIBISIOINX Crenuduyeckue TpeOoBaHHs K Ka4eCTBY TKAHEBBIX CTPOIL, B TOM
YKCJie OJJHO-, ABYX- H MHOTOBETBEBbIX, I€TJIEBLIX, KOJILIEBBIX U T.1I.

I{udposas TpaHchopmauus, MEHSAIOMAsA IPOLUECCH JEITEIbHOCTH BO
MHOIMX TPEIMETHbIX OONAacTAX, OKa3blBaeT CyLIECTBEHHOE BIHsSHHE H Ha
MpOLECChl MOHHWTOPHHTAa KauyecTBa MpPOAYKIHMM, B YaCTHOCTH, [IOMOraeT
OpraHM30BaTh MOHHTOPHHI B pealbHOM MacluTabe BpEMEHH IIPH MacCOBOM
BBIIYCKE MpoayKiuu. [Ipy 3TOM A OOCTHXKEHHUs Ieled MOHHMTOpHHIa, B
OCHOBHOM, BHEIPSIOTCS CEHCOPHBIE CHUCTEMbI HJHM CHCTEMBI KOMIIBIOTEPHOTO
3peHHS.

INpennaraemMplii B MCCIIEOBAaHHM HEWPOCETEBOH MOAXOA K OOHApYKEHHIO
ne(EKTOB TEKCTHUIBHBIX MaTepuajoB, B TOM 4YHCIE TKAHEBBIX CTPOIM, IO HX
W300paKeHUsIM TPUMEHHM JUIS BBIABICHMs Opaka, KOTODBIA IIPOSBISETCS B
mopesax, paspbiBax W MoTeprocTsax TkaHeH. IIpu momcke nedexToB Takoro pozaa
BO3HHKAeT 3aJa4a oOHapyeHHs Opaka 1o (opMme, BETY HIIH TEKCType Ae(eKTOB.
KouTpone mpu3BaH YCTaHOBUTh HaJMYM€ IIOBPEKAEHHS, ONPENCIUTh €ro
PACIIOJIOKEHHE U TPaHUIBI, OLIEHUTH pa3Mephl Je(eKTHOro y4acTKa.

CoBpeMeHHBbIE HCCIIEIOBaHUS IOKA3bIBAIOT, YTO 3aJada MOHHUTOPHHIa B
TaKko# IOCTAHOBKE HE MMeEET YHHBEPCAIbHBIX PEHICeHUH OCOOEHHO B CJIOKHBIX
[POM3BOICTBEHHBIX  YCJIOBHUSAX.  V3BecTHble  METOABI  JEMOHCTPHPYIOT



YIOBIETBOPUTEIbHYIO BEPOSATHOCTh OOHApyKEHHs TOJIBKO Ha OrpaHMYCHHOM
Habope KOHTPOJBHBIX M300paK€HHWH M CYIIECTBEHHO TEPSIOT TOYHOCTh IIpH
HEOOXONMMOCTH BBISBIIEHUS MAJIbIX MOBPEKIEHUH, TPeOYyIOT HOBBIX HACTPOEK IPHU
W3MEHEHHH OCBEIIeHHUS WJIM BHEITHEero BU/1a MaTepHalloB.

TakuMm 00pasoM, CyIIECTByeT MPOTHBOpPEYHE MEKAy TpeOOBaHMAMH K
3G (HEKTUBHOCTH KOHTPOJISL 110 W300paKEeHHsIM B pealbHOM MacliTabe BpEMEHH M
BO3MOKHOCTSIMH H3BECTHBIX METOIOB TpPH OTCYTCTBUM HAJEKHBIX 00paslioB
ne(GeKToB, MaJIbIX pa3Mepax MOBPEKIECHUH U H3MEHEHUHU YCIIOBH BUIEOCHEMKH.

ITO MPOTUBOPEYHE U ONpeNiessieT aKTyalbHOCTh TEMATUKU MCCIIeIOBAHMUSL.

JIoCTOBEPHOCTH H HOBH3HA HAY4YHBIX I0JI0KeHHI, BLIBOJOB H PEKOMEHIALHH

OG611as Hay4HAs HOBH3HA Pe3yJIbTaTOB JUCCEPTAllMOHHON paboThl COCTOUT B
pa3sBHTHM MoOJelell HelipocereBoro oOHapyxeHHs ne(pEeKTOB Ha OCHOBE
pa3nelbHOro NMpeAcTaBlIeHHs HOPMAJIbHOW CTPYKTYphbl Marepuajia U JIOKaJbHbIX
nospexaenuii. [IpeanoxenHsle crnoco6bl  (OPMHPOBaHHUS, COXPAHEHHS U
COBMECTHOTO HMCIIOJIb30BaHUS ATHX IPEACTABICHUHA I03BOJSIOT COITIACOBATh
IIOArOTOBKY OOy4arolWX JaHHBIX C OOHapy)KeHHEM H JOKalu3alued nedeKToB B
YCIIOBUSIX OrpaHUYEHHOM PasMETKH.

HayuHo#t HOBH3HOM 001a1ar0T CIIEAYIOLIHE PE3YIbTaThl:

1. IIpemnokerna MomuuKalys aBTokogupoBInka MemAE, oTmuyaromascs
oT 6a30BOJ MOJE/IM HCIIOIb30BAHUEM JIOBEPUTENBHBIX 00acTeil mpu OOHOBIECHHH
aZpecyeMoil MaMsTA M IPOCTPAHCTBEHHOIO IEPLENTABHOTO PACCTOAHHUS IpH
OLIEHKE PACXOXKIEHUS MEXIY MCXONHBIM M BOCCTAHOBJICHHBIM H300paKE€HHSIMH.
Takoii croco® OOHOBIEHMS OIpPAHMYHMBAET BKIIIOUYEHHE IIPH3HAKOB Ne(EKTOB B
NpeACTaBlIeHHe HOPMaJIbHOH [OBEPXHOCTH, a CpaBHEHHE B MPOCTPAHCTBE
IPU3HAKOB YMEHBINAET BIUSHUE MAaJbIX IIPOCTPAHCTBEHHBIX CMEIIEHHH Ha
pesyiabTar OOHAapyKeHHs. DTO MO03BONSET BBISABIATE JedeKTHble 00IacTH Ha
HEMapKHPOBAaHHBIX  M300pakeHUsAX 0Oe3 NpeABapUTEIbHONM  MOMUKCETbHOM
pa3MeTKu 00y4arolei BHIOOPKH.

2. PaspaboraHbl MOJeNb W AJTOPHTM IeHepaliy Ae(eKTHbIX H300paKeHui
ResStyleGAN, ommyaromuecs OT MOAXOI0B C IOJHBIM A000y4YeHHEM reHeparopa
pasnesieHreM OOY4YEHHUs HOPMAJIbHOW CTPYKTYphbl IOBEPXHOCTH M IIPH3HAKOB
nopexaenuii. [Tocne o6ydenns StyleGAN3 Ha Ge3aedeKTHBIX H300paKEHUAX €10
napaMeTpbl (DUKCHPYIOTCS, a NpH3HAKU AedeKToB (GOpMHPYIOTCS 00ydaeMbIMH
ocTato4HbIMH Giokamu ResNet U ceThio 0TOOpakeHUs Je(EKTOB. ITO MO3BOJISET
COXpaHATh MpeAcTaBieHHe O Oe3neeKTHOH TOBEPXHOCTH M (POPMHUPOBATH
COOTBETCTBYIOIME APYr Apyry H3oOpakeHus 6e3 nedexra, H300paxeHHs C
neheKTOM U MacKd MOBPEXIEHHHM Ui pacIIMpeHus oOydarolleld BBIOOPKH NpH
MaJIOM YHCJIe UCXOAHBIX Ae(PEKTHBIX 00Pa3IoB.

3. Ilpemnoxena pyanpHas cucrema PatchNet++, oTmmyaromascs ot
pa3leqbHOrO IPUMEHEHHs] CXeMbl «yduTelb—ydeHHuK» U Meroxa PatchCore
COBMECTHOW 00pabOTKOW HOPMHPOBAHHBIX KapT aHOMAJIMM, IOIIyYE€HHBIX 3THMH
KOMIIOHEHTaMH, C  HX  I[OCJIeIyIOIHUM  B3BEIIEHHBIM  OObEIMHEHHEM.
Wcnons3oBanne U-Net++ B cxeMe «y4YHTeIb—y4EHHUK» 00eCIIeYMBAET COXPaHEHHE



POCTPAaHCTBEHHBIX JeTajlell, a conocraBieHne ¢ Gankom mpusHako PatchCore
JIOTOJIHSAET OIEHKY OTKJIOHeHHsI OT HOPMBI. Takoe B3aMMOJEHCTBHE IO3BOJISET
YUYHTHIBATh B3aMMOJIONOTHSIONINE IPU3HAKK MTOBPEKIEHHH M TOBBILIATH TOYHOCTD
WX 0OHAPYKEHUS U JIOKaJIU3alluH.

JIOCTOBEPHOCTh ~ Hay4YHBIX IIOJIOJKCHUH, BBIBOJOB M  pEKOMEHIAlUi
obecreynBaeTcs aHAJIM30M CYIIECTBYIOLIMX METOIOB OOHapyXeHHs Ie(eKTOB,
KOPPEKTHBIM HCIIOJIb30BaHHEM MaTeMaTH4ecKOro arnmapara MalldHHOTO 00y4YeHusl
1 00pabOTKH M300pakeHUH, a TaK)Ke YUCIIEHHBIMH OLIEHKAMHU, TTOTYyYEHHBIMU IIPU
NPOBENEHMH BBIYUCIUTENBHBIX JKCIIepUMEeHTOB. (OOGOCHOBAHHOCTH  BBIBOZIOB
HOAKPEIIIETCS COMOCTAaBI€HHEM IPEMJIOKEHHBIX PpEIIEHHH ¢ W3BECTHBIMU
METOIaMH Ha U300paKeHUAX TEKCTHIIBHBIX CTPOII U HCIOJIb30BAHKEM I10Ka3aTeei
KayecTBa CErMEeHTallMd, OOHApy)KeHUs] aHOMAJMi U TeHepalluu M300paxeHui. B
yacTHOCTH, npuMensitorcs loU u kodpduuuent Dice 11 OUEHKHM COBIaIeHUS
macok, Accuracy, miomans nmox ROC-kpusoir (AUC, AUROC) u F-mepa pis
olleHKH oOHapyxeHHs nedektos, a Takke KID u LPIPS nnsg omenku xadectBa u
pasHoOoOpasusi CHUHTE3UPYEeMBIX H300pakeHWH. PesynbTarbl OLIEHHBAIOTCS B
nmpenenax pacCMOTPEHHBIX B JHCCEPTAllMM JaHHBIX M 3KCIHEPUMEHTAJbHbIX
YCJIOBHH.

K BaXHBIM JOCTOMHCTBaM paboOThl TaKKe ClelyeT OTHECTH CBA3b METOJIOB
dopmupoBanus 0o6ydarolKX BBIOOPOK C 3ajayeil Mociexyrolero odHapyKeHUs
ne(GeKTOB, AOBEIEHUE TPEATOKEHHBIX TTOAX0A0B 10 aIrOPUTMOB H IMPOrpaMMHOM
peanu3alui, a TAKKe HKCIEPUMEHTAIbHYIO OLEHKY BIMSHHUS CHHTETHYECKHX
1300pakeHui Ha KauecTBO AeTeKuun. C METONOIOrHYeCKoi TOUKM 3peHus pabora
pa3BMBaEeT TOOXOAbl K BBISBICHHIO aHOMAIMH IpH OTrPaHUYEHHOM pasMeTKe,
paccMarpuBas KaKk MCIOJIb30BaHME HEMapKHPOBaHHBIX HaHHBIX, TaK H
BOCIIOJIHEHHME HelocTarka JeeKTHhIX MpuMmepoB. Mcmosnb3oBaHWe BHEIIHEH
[aMsATH OTPaHWYEHHOW €MKOCTH TO3BOJISET KOMIIAKTHO XPaHUTh MPEACTABICHUE O
HOpPMaJIbHOM TOBEPXHOCTU B BHIE Habopa INPOTOTUIIMYECKHX BEKTOPOB, HE
coxpaHssi B Hell BCH oOydarouryto BbIOOpKY. llenocTHOCTE HCClIenOBaHUA
IPOSIBIIAAETCS B CBSI3H MEJ}(1y IJIaBaMU: BBISBIICHHBIN ITPH aHAJIM3€ CYLIECTBYFOLIMX
METOJIOB HEJIOCTAaTOK pa3MEUeHHBIX MaHHBIX OIpefelsieT pa3paboTKy MOAXOI0B
BTOPOW IVIaBbl; OrPaHMYEHHOCTH CBeleHMH O gaedekrax npd oOydeHHH Ha
Oe3nedeKkTHBIX 0Opa3siax 000CHOBBIBAET NEPEXON K UX CHHTE3Y B TPEThEH I71aBe; B
YeTBEPTOH IIaBe UCCIEAYEeTCs MCIONb30BaHHE JOMOJHEHHOM BBIOODKH B CHCTEME
oOHapyKeHHS ¥ JIOKATU3alHuH 1e(PEeKTOB.

Jlucceprauus HamucaHa TPaMOTHBIM HAyYHO-TEXHUYECKHM SI3bIKOM U
CONEPKMT  HeoOXO#MMBbIe  MOSCHEHHMsS,  HWILUIIOCTPAallMM M PE3yJbTaThl
skcriepuMenToB. OCHOBHBIE TTOJIOKEHUS UCCIIEI0BaHMs OTPaKeHbl B aBTOpedepare
¥ MMyOJIMKalusX aBTOpa, B TOM 4YHUC/IE B PELEH3MPYEMBIX H3IAHUSAX M3 MepeqHs
BAK, u npeacTaBlieHbl Ha HAyYHbIX KOH(EpEeHLHUAX U CeMUHAapaXx.

IIpakTH4Yeckasi HEHHOCTH NOJYY€HHBIX Pe3y/ibTaTOB

[IpakThyeckas I€HHOCTb  IOJy4€HHBIX  PE3YyJbTaTOB  COCTOMT B
BO3MOKHOCTH UX HCIIOJIB30BaHMS MpPH pa3pabOTKe CUCTEM aBTOMATH3UPOBAHHOIO



BH3YaJIbHOTO KOHTPOJIS TPOMBIIIUIEHHBIX MaTepuaoB. IIpeioxkeHHbie alropuTMbI
MO3BOJISIOT BbIIEIATE Ae(heKTHbIE 00IAacTH Ha H300paKEHUAX TEKCTHIILHBIX CTPOII
MpU OrpaHMYEHHOM OoObeme pasMeTkd, a mozenb ResStyleGAN mpenocrasnsier
CPEICTBO pACIIMpEeHUs O00ydaromux BbIOOPOK ¢ (OPMUPOBAHMEM MacoK
CUHTE3UPYEMBIX MOBPEXIEHUH. DTO YMEHBIIAET NOTPEOHOCTh B IOMOIHUTEIbHOM
cbope U py4HOI aHHOTALMH AE(PEKTHBIX TPUMEPOB.

Pe3ynbTarthl  JIUCCEPTALlMOHHOIO  MCCIIEJOBAHHS  MCIOJNb30BaHbl  IpH
pa3paboTKe CHCTeMbl OOHapyKeHUs Je(peKTOB TrpaHyl TpHHaTpuiipocpara,
npumensiemoit B coctase ACY TII xumuyeckoro 3asoga AO «BX3» B ropoze
Koctpome. Pesynsratel OOHapy)KeHHss H JIOKaIM3alMH A€(QEKTOB  CiyKar
WH()OPMAIIMOHHOM OCHOBOM BH3YyaJbHOTO MOHMUTODHMHIA KayecTBa MPOAYKLUUH H
NPUHATUA pEIIeHHH O HeoOXOIMMOCTH €€ ONMONHHTENbHON mpoBepku. Ilpu
SKCILIyaTallid CHCTEMbl BBISBICHBI CIIOKHOCTH, CBSi3aHHBIC C pa3IU4usiIMU B
OCBEIIEHHH H 3arpsA3HEHHEeM (OTOAETEKTOPOB MPOU3BOJACTBEHHON JMHMH. ITOT
OIBIT JIOTIOJHSAET BHIYMCIMTENBHBIE IKCIIEPUMEHTHI CBEICHHSIMH 00 YCIOBHAX
SKCIITyaTallii ¥ OrpaHHYeHHsIX IpUMeHeHHs pa3paboTanHbix pemenuid. CornacHo
NpUBEIEHHBIM B JUCCEPTAllMd CBEACHHUSAM, BHEPEHHE CHCTEMBI COMTPOBOKAANIOCH
cHuxkenreM ypoBHA Opaka ¢ 5% mo 2 %. IlpakTHyeckoe HCMOIb30BaHHE
pe3yJlbTaToB TOATBEPKIEHO AaKTaMH, IIPUBEJECHHBIMH B MPHIIOKCHHH K
JIACCEPTALIUH.

[IporpamMmHas ~ peanusanus  pe3yJbTaToB  TaKke  MOATBEpXKIeHA
CBHETENLCTBOM O TOCYJAapCTBEHHOM perucTpauud nporpammbl aass OBM Ne
2021682077 «Cucrema oOHapyxkeHHUs  Je(eKTOB  TKaHEBOH  CTPOIIbDY.
PazpaboTaHHblE MOIETH U AITOPUTMBI MOTYT CJIy’KMTh OCHOBOM IS IaIbHEHIIEro
COBEPINEHCTBOBAHHs CPEACTB BH3yaJlbHOIO KOHTPOJI MarepHalioB CO CXOAHOH
CTPYKTYPO} MOBEPXHOCTH U XapaKTepOM IOBPEKICHHUH.

3aMeyaHus N0 CONEPKAHUIO U 0(POPMIIEHHIO JHCCEPTANHH

OcHOBHBIE 3aMe4aHusi K JUCCEpPTAlHMOHHOW paboTe  CBA3aHBI C
CHCTEMHOCTBIO ITOCTAHOBKH 3a/1add, IMOJHOTOH 3KCIIEpUMEHTAIbHON IMPOBEPKH,
YTOYHEHHEM T'PAHHUL PUMEHHMOCTH NpPEITOKEHHBIX MozeNedl H MOAPOOHOCTHIO
ONMCaHUs OTJENbHBIX MpPOLEAyp MOArOTOBKA U 00paboTkH AaHHBEIX. OTAENbHOrO
YTOYHEHHsI 3aCTy)KHBaeT MECTO pa3pabOTaHHBIX METONOB B 3aJa4ax BHU3yalbHOIO
MOHHTOPUHIA COCTOSIHHSI MaTepHajoB. 3aMe4yaHWs MOXKHO pas3[eliuThb Ha TpH
TPYIIIBI.

K mepBoii rpymmne oTHOCUTCS 00lIee CHCTEMHOE 3aMeYaHue:

. MHe mpencTaBisgercs, 4TO CHCTEMHBIM B3IVISA HA 3a1a4y MOHUTOPUHTIA
MaTeprasioB 110 H300paKeHHUsIM, pa3BUBaeMblil B paboTe, MOr Obl OBIThH pacIIMpeH.
Hccnenosarellb, B YaCTHOCTH, MOT OBl y4eCTb OCOOEHHOCTH 3Tala JKH3HEHHOTO
UKIa OObEKTAa MOHHUTOPHHTA, BBIIEIUTh Je(EKTbl  JOIMYCTUMBIE  HIIH
3alpelleHHble JUIs [PernoiaraéMblX YCIOBHM 3KCIUIyaTalMd MaTepHalloB,
MPENIOKUTh MHCTPYMEHTBI ISl M3y4eHHMs 3aKOHOMEPHOCTeH OOHapyXeHHs Tex
WJIM UHBIX 1edeKTOB U Ip.



JleeKThl JOKHBI KIAaCCHQHIHPOBATHECS B COOTBETCTBUH ¢ TPeOOBaHUAMU
CTaHApTOB, a HE MPOCTO Ha OOoNbIINEe U MAJEHbKHE, HX BOBHUKHOBEHHE JOIDKHO
YBA3LIBATHCS CO CBOWCTBAMH TEXHOJIOTHYECKOr0 000PYI0BaHHS, Ka9€CTBOM ChIPbA,
oT3bIBaMH NoTpebuTesneit u T.o. [ neficTBUTENbHO 3PPEKTHBHOIO MOHUTOPUHTA
HEeoOXOMMO C CHCTEMHBIX ITO3WIMA 0000ImaTe Bce 3TH OOCTOATENLCTBA, a He
IIPOCTO BBIABJIATH Ae(EKThI AITOPATMAMH aHAIIM3a H300paKEHHUH.

Ko BTOpOIi TpyIIe OTHOCATCS BOMPOCHI METOIMKU MCCIEN0BaHUs U 00/1acTH
NIPUMEHHMOCTH Pe3yJIbTaToOB:

2. Tlpy W3N0KEHMH TPHUKIAAHOM IOCTAHOBKM 3aJauyd ObLIO Obl MOJIE3HO
6onee sBHO 0003HAYUTH MECTO Pa3pabOTaHHBIX METONOB B CHCTEME BH3YaJbHOTO
MOHHMTOPHHTA COCTOSIHHMS ITPOMBIIIIEHHBIX MarepHajoB. B 4acTHOCTH, MOXHO
noapobHee MOSCHUTH, KAKAM 00pa30M pe3y/bTaThl OOHApY:KEeHHs W JIOKaH3aluH
neGeKToB MOryT HCIONIB30BAaThbCsl NpU IPHHATHH pELIEHWH O KavyecTBe U
nanbHeNIned MpoBepKe U3/IEIUM.

3. Tlpu WCHONb30BAaHHM CKOJIB3SIIETO OKHa pasMepoM 256x256 mukcenei
HEJOCTaTOYHO MOJAPOOHO OMHCAHO paclpeleleHde MNOTyYEeHHBIX (parMeHToB
Mexy oOydaronieid u TecToBoH BbIOOpkamu. CrenoBano Obl SIBHO yKa3aTbh, Kak
HCKITIOYaioch Monajanue OIM3KuX (pPparMeHTOB OJHOTO MCXOAHOIO M300paKeHus
B pasHble BHIOOPKH, MOCKOJBKY 3TO CYIIECTBEHHO Ul OLEHKH 0000IIaroien
crocoOHOCTH MOZENeH.

4. Bosmoxnocti ResStyleGAN 1npu noBpeKAeHHSIX, CYILIECTBEHHO
HU3MEHSIONMX  IeOMETpHI0  OObeKkTa, He  IOJKpEIUIEHbl  OTAEJIbHOM
3KCIIEPUMEHTAIILHOMN IIPOBEPKOM.

TpeThst rpymnma 3amMedaHWid KacaeTCs YaCTHBIX BONPOCOB CpaBHEHHS
Mozieiel U TEXHUYECKHUX MPOLEayp:

5. B pasgene 2.4 ais cpaBHEHHs HCIOIb3ylOTCS, B yacTHOCTH, GeoTrans,
AnoGAN, AE SSIM u ARNet. [lns NomHOTBI OHEHKHM OBUIO OBl MOJIE3HO
JIOTIOJIHUTE 3TOT Habop Oosiee COBpeMEHHBIMH METOJaMU OOHApyKEeHUsl aHOMaJIHK
Oe3 yumrens b0 noapodOHee 0OOCHOBaTh BBLIOOP MMEHHO 3THX METOHOB IS
paccMaTpuBaeMoro KCIEepUMEHTAIBLHOTO IIPOTOKOIA.

6. Ounenka  kadectBa  cumHTe3a  ResStyleGAN  npencrasiena
NPEUMYIIeCTBEHHO B O0O0OOIIEHHOM BHJE. AHAIK3 [0 OTACIbHBIM THIAM
MOBPEXKIEHUN MO3BOJMI OBl MOKa3aTh, Kakhe Ae(EKThl MOJEjlb BOCIPOM3BOAUT
AydYile, a Kakde Xyxke, W [ KaKUX BHIOB IOBPEKIECHWH CHHTETHYECKOE
pacuiipeH#ie BbIOOpKH Haubosee moes3Ho.

7. B pa6ore ucnonpsyrorcsi KID u rpynmosas ounenka LPIPS, oanako
HEZI0CTAaTOYHO MOJAPOOHO PACKPBITO, KaK Pe3y/bTaThl OLEHKH NPaBloNofobus u
pa3Ho00pasusi yUYUTHIBAIOTCS NPpH BbIOOpe MapaMeTpoB reHepauuu. boiee siBHbINA
KpDUTEpHH MX COINIACOBaHMS YTOYHMI Obl  mpoueaypy (GopMHpOBaHHUS
CHHTETUYECKON BBIOOPKH M MO3BOJUI ObI 000CHOBaThH BHIOPaHHOE COOTHOILNEHHE
ITUX XapaKTEePHUCTHUK.

8. B nuccepranuu paccMOTpeHbl HOpMalM3alds M JPYyrHe OIepaluu
MpeABapUTeIbHOM 00pabOTKM M300paKEHUM, HO MX OTHENBHBIA BKJIAJ B UTOTOBOE
KayeCcTBO CErMEHTAllMd PACKPBIT HENOCTaroyHo mnoxpobHo. [l Marepuanos c



PEryJIsipHON TEKCTYpo#l ObIIO ObI MONIE3HO MOKa3aTh, KaKMe W3 OTHX ONepauui
HauboIee CYIIECTBEHHO BIUIOT Ha OOHapyKeHHe 1e(heKTOB.

ITepeunclieHHbIe 3aMeYaHUsl He CHIIKAIOT OOIIed MOJIOKMTEIbHOW OLIEHKH
JMCCEPTAlMOHHOM paboThl M 3HAYUMOCTH IIOJNyYeHHBIX pe3yibTaToB. OHu
YTOYHSIOT BOIPOCHI, CBS3aHHbIE C I[IOCTAHOBKOHM 3ala4d, SKCIIEPUMEHTAIbHOH
IIPOBEPKOM TPEIIOKEHHBIX aJrOPUTMOB, a TaKKe yKa3bIBalOT HA HalpaBleHUS
JaIbHEHIIIUX UCCIIEOBAHUMN.

OO0mee 3aK/II0YeHHE

Jluccepranuonnas pabora bypsiruna AntoHa Onerosuya «Mogenu wu
aJITOPUTMBI HEHpOCeTeBOro oOHapyKeHUs 1e(eKTOB POMBIIIIEHHBIX MaTepHallOB
Ha WX H300paXKeHHsIX» MpeACTaBisieT CO00M CaMOCTOSATENbHYIO 3aKOHYEHHYIO
Hay4yHO-KBAIM(UKALMOHHYIO paboTy, B KOTOpDOH pelleHa Hay4dHas 3aja4a
MOBBIIIEHUsT  TOYHOCTH  OOHapykeHHss  He(peKTOB  Ha  H300paKeHHusx
IPOMBIIIIEHHBIX MaTepHaJOB IPH OIPAaHMYEHHOM KOJIMYECTBE Pa3sMEYCHHBIX
nedekTHIX nmpuMepoB. [lonyueHHbIe pe3yabTaThl 00/1aJal0T HAYYHONH HOBU3HOW H
NPaKTU4YeCKOW 3HAaYMMOCTBIO M HUMEIOT 3Ha4e€HHe /I pasBUTHS METOHOB
00paboTkM W300pakeHWH © HeipoceTeBoro aHanusa JAaHHBIX. OCHOBHbIE
pe3yJIbTaThl OTPAXKEHBI B ITyOIMKAIMAX aBTOpa U MPOIUIM apoOalio Ha HayYHbIX
KOH(QEpeHIHsIX U ceMHHapaX. ABTopedepaT COOTBETCTBYET COIEPIKAHHUIO
JUCCEpPTallUU U OTpaKaeT €e OCHOBHBIE ITOJIOKEHHUS.

Ha OCHOBaHMM W3JIOKEHHOrO CYMTAl0, 4YTO JAWCCepTallMOHHas pabora
COOTBETCTBYET TpeOoBaHUSIM MYHKTOB 9—14 [lonokeHust 0 NPUCYKAEHUH YYEHBIX
crenmeHeil, yTBepiKAeHHoro moctaHoBneHueM [lpaButenscTBa Poccuiickoi
Denepanuu ot 24 centsops 2013 roma Ne 842 «O nopsike MpUCyKIeHUs yYEHBIX
CTemeHeil», MpeabsABISeMbIM K AUCCEepTalUsiM Ha COMCKaHWE YYEHOH CTENeHH
KaH[Mjgara Hayk, a ee aBTop, bypeiruH AHTOH OneroBuy, 3acily’KMBaeT
IIPUCY/KIEHHS YIeHOM CTENeHU KaHIuJaTa TeXHHYECKUX HayK I10 CIeHHabHOCTH
2.3.1 «CucreMHBIH aHaH3, yIpaBleHHe U 00paboTKa HHYOPMAIIMHU, CTATHCTHKAY.

/%> u.ng 4 2026 T.

OduiuansHbIA ONIOHEHT,

npodeccop kadenpsl «MHPOpMaMOHHBIX cucTeM U TexHonorui» ®I'BOY BIIO

«Cankr-ITeTepOyprekuii mcynapcmeﬂgmﬁ SKOHOMHYECKUH YHUBEPCUTET?,
//

I.T.H., mpodeccop M.O. Konbanés
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Caenenust 00 ONIIOHEHTE:

Kon6aués Muxann Omeroud, rpaxnanuH Poccuiickon ®Penepanuu, HTOKTOP
TexHU4YeckuX Hayk no croemuansHocTsM 05.13.01 — «CucreMHBIR aHamms,
ynpasjienre u oopaborka uHbopmauuu» u 05.13.13 — «TenekoMMyHUKallMOHHbIE
CHCTEeMBl M KOMIILIOTEPHBIE CETH», mpodeccop mo kadenpe MHGOPMAIMOHHBIX
yrnpasisiomux cucteM, npodeccop kadenpsl «HMHGOpMaUMOHHBIX CHCTEM U
TEXHOJIOTHI» (elepalbHOro roCyIapCTBEHHOTO OOKETHOro 00pa3oBaTelbHOIO
yupexaeHus: Bbicmero obpasoBaHusi «CaHkT-IleTepOyprckuii rocynapCTBEHHbBIH

YKOHOMHUYECKHUH YHUBEPCUTET.

Caiit: https://unecon.ru/

Anpec: Poceus, 191923, r. Cankt-IlerepOypr, Ha6. kaH. I'puboenosa, a1.30-32,
JUT. A.
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