PE®EPAT JIUIIJIOMHOI1I PABOTEI

Tema dunaomrotdi pabomu: I'eHepaTUBHO-cOCTSA3aTEIbHBIE HEIIPOHHBIE CETH JIJIsI
00pabOTKU PEHTIEHOBCKIX M300ParKeHMit

Aemop dunaommnoti pabomu: Nnberkos Kupuir Cepreesud

JunioMHas paboTa COCTOUT U3 57 cTpaHull, 7 ryias, 21 pucyHKOB, 3 TabJINII,
50 NCTOYHUKOB.

Karouesnie crosa 6 dunaomnoti pabome: HEMPOHHAS CEThH, MEJIELIH-
CKUNE N30BPAZKEHNA, AHAJINS JAHHBIX, PEHTTEHOBCKUE N30b5-
PAYKEHUY, TEHEPATUBHO-COCTA3SATEJILHAS HENMTPOHHASA CETD,
GAN, STYLEGAN2, RESNET50.

Leawv pabomoi: bopMupoBaHue MoJIe/IN UJIeHTU(MUKAIIMN PEHTIeHOBCKUX 1300~
pazKeHuil Ha OCHOBE IeHePATHBHO-COCTA3ATEILHBIX CETEll.

Axmyasvrocms pabomul: ICCIIeIOBAHIE U BHEIPEHNE IIYOOKNX HEPOHHBIX, a
B yactHocTH Mozeseit GAN cereit B cchepy MeIUIIMHCKIX NCCIEI0BAHUI TIO3BOIUT
VJIYUIIATh METO/bI CKPUHUHTA U [1€PCOHATN3UPOBAHHDBIE METO/IbI JICUEHHUSI.

Hosusna pabomui: mojepunsaius cern STYLEGAN2 st nobapiienust eit ¢Boii-
cTBa ycJI0BHOII reHepaiuu. Vcrosib3oBaHue 1norepb BaccepireitHa st yiydiie-
HusI KadecTBa rerepupyembix nzoopazkernii STYLEGAN2 momenn.

Obsexm u npedmem uccaedo8aruA: MEJIUINHCKIE N300pazKeHusl, reHepalins
1 KJjiaccuuKaIs MeJIUIINHCKIX M300parKeHui.

Pesyavmamu, pabomot: ObL1a cchopmupoBana mojeb -5 TYLEGAN2 st re-
HEpaIy PEHTIeHOBCKUX N300payKeHuii, KoTopasi Obljia OlleHEeHa ¢ UCIIOJIb30BaHN-
em Merpukn FID. Takxke ObL10 yirydIeHo KauecTBO KJiacCcupUKaIum HeifpoceTe-
Boii Mojiesin ResNetb0, u mosrydenbl MeTpuky KjiacCuUKAIUN JIJI 9TOH MOJIE/IN.

[Iposeneno cpapaenne momenn ¢ ayrmenrtarmeir c-STYLEGAN2 u mogenn ¢ ayr-
mentameil STYLEGAN2-PSO.



PR®EPAT JIBLITIJTTOMHAT TTPATIHI

Tama dvinsommats npayov: [erepaTblyHa-ClIAO0OPHBIS HEPOHABBIS CETKI JIJIs ampa-
IOYKI PIHTTEHAYCKIX MaJIIOHKAY

Agmap dvinaommati npaywr: Libsukoy Kipeun Csapreesiu

JpImioMHaas mpana cKaajaenta 3 57 cTapoHak, 7 pasjenay, 21 masronka, 3
TabJir, 50 KPbIHIIL.

Karouasoia caosvr ma apiuioMuail npamns: HEMPOHABBIA CETKI, MEJ-
SIBIHCKIA MAJIFOHKI, AHAJI3 JAI3EHBIX, POHTTEHAVCKIS MA-
JIFOHKI, TEHEPATBIYVHA-CIIABOPHBIA HEMPOHABBIA CETKI, GAN,
STYLEGAN2, RESNET50.

Moma npayw: dpapmipaBanHe MaIdJ1 1IPHTHIIKAIBI PIHTIEHAYCKIX MaJIIOH-
Kay Ha acHOBe TeHepaThIyHa-CIaDOPHBIX CETAK.

Axmyasvracuyv npauyv: acienaBanae 1 yKapaHeHHe TJIBIOOKIX HEHpPOHABBIX
cetak, a ¥ npoiBarHacti Mamiisay GAN y cdepbl MEBIIBIHCKIX J1ac/ie1aBaHHsTy
JIa3BOJIIID TaJIElIbIIb MeTa bl CKPBIHIHTA 1 ITlepcaHaJli3aBaHblsd MeTa bl JITUIHHSI.

Hasizna npayor: mamspuizaibis cetki STYLEGAN2 g najganmst €t yiacii-
Baclli yMoyHail remepalpl. BeikapbicTanne crpat Baccepirreiina a1 A SIIITIH-
HsI sikacii reaepaBaibix MasoHKay STYLEGAN2 mamai.

A6’exm 1 npadmem dacaedasarms: MeIBIIBIHCKISI MAJTIOHKI, FeHepallblst 1 KJ1aci-
dikalblgd MEeJIbIIBIHCKIX MAaJIOHKAY.

Boinikt npaywv: 6p1a cchapmipaana Maanib c-STYLEGAN2 mrsa reneparnibii
POHTTEHAYCKIX MaJIIOHKaY, dKast Obljla alldHeHa 3 BhIKapbicTaHHeM MeTpbiki FID.
Takcama ObLIO TIAJIEIIIIIAHA SIKACIIHL KJacidikalibli HelipaceTkaBail Ma 1 ResNetb0,
1 aTphIMaHbl METPLIKI KJtacipikarbl aad raTait Ma . [IpaBesena napaynamnme
Ma i 3 ayrmerTanbistii ¢-STYLEGAN2 1 maomi 3 ajrmentoisait STYLEGAN2-
PSO.



SUMMARY OF THE THESIS

Thesis topic: Generative-adversarial neural networks for X-ray image processing

The author of the thesis: Kirill Sergeevich Ilyenkov
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The aim of the work is to develop a model for identifying X-ray images based
on generative adversarial networks.

The relevance of the work is to investigate and implement deep neural networks,
particularly GAN models, in the field of medical research to improve screening
methods and personalized treatment.

The novelty of the work is the modernization of the STYLEGAN2 network to
add conditional generation properties. The use of Wasserstein loss to improve the
quality of generated images in the STYLEGAN2 model.

The object and subject of the research are medical images, generation, and
classification of medical images.

The results of the work include the development of a c-STYLEGAN2 model for
generating X-ray images, which was evaluated using the FID metric. Additionally,
the quality of classification for the neural network model ResNet50 has been
improved, and classification metrics have been obtained for this model. A comparison
was made between the c-STYLEGAN2 augmentation model and the STYLEGAN2-

PSO augmentation model.



