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Knouegvie cnosa: TEHEPAIIMA MEJUILIMHCKMX W30BPAXKEHUN,
N30BPAXEHN, TI'EHEPATHMBHO-COCTA3SATEJIBHBIE MOZIEJIN, GAN,
DCGAN, SAGAN, CGAN, VAE, BIG-GAN, BIG-GAN-DEEP, SPADE,
MEXAHU3M BHUMAHIS, PEHTITEHOBCKHME CHHUMKH, KT-CHHUMKU,
HENPOHHBIE CETU.

Obvexmom UCCNe008aHsL SBIISAIOTCSA reHEpaTUBHO-COCTSI3aTENIbHbIE
HEHPOHHBIE CETH.

IIpeomemom uccredosanusi SIBISAETCA peaqu3aldsi aApXUTEKTYp MOJENeH
reHEpaTUBHBIX HEHPOHHBIX ceTel B mpouecce O0OpabOTKM  METUIUHCKUX
HN300paKeHUH.

Llenvio  pabomul  SBISETCA  TEOPETUUYECKOE  HU3YYEHHWE U OIBITHO-
HKCIIEPUMEHTAJIbHOE MOCTPOEHUE, OOYyUYEHHE U OLIEHKa T€HEPATHBHBIX MOJIEIEH B
KOHTEKCTE 33a4i TeHepally HCKYCCTBEHHBIX MEIUIIMHCKUX U300pakeHUH.

B xo00e pabomwvl ObLIM WM3y4YEHBI U PEaTU30BAHbI APXUTEKTYpPbl T€HEPATUBHO-
COCTSI3aTEIbHBIX HEHPOHHBIX CETeH /I YCIOBHOW U O€3yCIOBHOW TIeHepauuu
U300pKEHHUI, a TaKKe NPEIJIOKEH METOJl aHCaMOJIMpPOBaHUSI TE€HEPATUBHBIX
MOJIENICH ISl ABYXATAIHOW re’epauuu. [IpoBe€H psia S3KCHEPUMEHTOB JJIs1 KaXI0M
U3 MOJIeNIei Ha IBYX Ha0Opax MEAMIIMHCKUX M300paKEHUI: PEHTT€HOBCKUX CHUMKOB
IpyAHOW KJIETKW sl ycioBHOM reHepaumu U KT-cpe3oB nmns  Oe3ycnoBHOM
reHepauuu. [lo pe3yibraraM SKCHEPUMEHTOB MPOBEAEH CPABHUTENbHBIA aHAIU3
Mozeneld. M3ydeHbl mpoOieMbl CTAaOMIIBHOCTU Mpoliecca OOy4YeHUsI reHepaTHUBHO-
COCTSI3aTEIbHBIX HEMPOHHBIX CETEH, SIBJICHUE KoJulanca MoJaeiu. s pemenus 3Tux
po0JIeM U3yUeH U Pealn30BaH METO]I IPAIUEHTHOM pEryJIapU3alii.

B pesynbmame pabomwl onpeneneHbl HanOolsiee MOIXOIAIIME U IOJE3HbIE
UJIEH, MOJXO0IbI U METOABI JUIsl TEHEpAUU MEAUIIMHCKUX N300pa’KEHUN.
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The object of research is generative adversarial neural networks.

The subject of study is the implementation of generative neural network model
architectures in medical image processing.

The aim of this work is theoretically study and experimentally conduct the
construction, training and evaluation of generative models in the context of the task
of generating artificial medical images.

In the course of the work, the architectures of generative-adversarial neural
networks for conditional and unconditional image generation were studied and
implemented, and a method of ensembling generative models for two-stage
generation was proposed. A series of experiments for each of the models on two sets
of medical images: chest X-rays for conditional generation and CT-sections for
unconditional generation. Based on the results of the experiments, a comparative
analysis of the models is performed. The problems of stability of the learning process
of generative-adversarial neural networks, the phenomenon of model collapse have
been studied. To solve these problems the method of gradient regularization is
studied and implemented.

As a result of this work, the most appropriate and useful ideas, approaches and
methods for medical image generation are identified.



