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Pegepar

Marucrepckas nuccepranus, 50 c., 18 pucynkos, 6 Tadnuil, 18 HCTOUYHUKOB,
2 IPUIIOKEHHUS.

DEEP LEARNING, OBYYEHUE BE3 YUUTEJIA, GAN,
I'EHEPATVBHAA MO/EJIb, COCTA3ATEJIbHAA MO/EJIb,
MEJUILIMHCKUE W30BPAXEHUS, TMCTOJIOTUS, PEHTIEHOBCKMIA
CHUMKU, HEMPOHHBIE CETU, CBEPTOYHLIE HEMPOHHBIE CETH.

Obvexm uccnedo8anusi — TCHEPATUBHBIE HEHPOHHBIX CETH B MPWJIOKEHUU K
M300pKEHUSIM MEUIIMHCKOTO XapakTepa.

Llenv pabomwvr — uccneAOBaTb BO3MOKHOCTB M OCOOEHHOCTH TI'€HEPALUU
NpaBAONOAOOHBIX (HEOTIMYMMBIX OT pPEAIbHbIX) IU(PPOBBIX H300paKEHHI
MEIUIUHCKOTIO XapaKTepa.

Jlannas paboTa BKIIOYAET OMUCAHWE U MOTHBAIMIO MPOOJEMBbI T€HEepaluu
PEATUCTUYHBIX M300paKeHUN, 0030p CYIIECTBYIONIUX METOJOB M YCIEXOB
NPUMEHEHHUsI TEHEPAaTUBHBIX MOJiele B o00iactd 0O0pabOTKM MEIUIIMHCKUX
M300pKEHUM, a TaKKe OINHUCAaHUE HECKOJbKUX JKCIEPUMEHTOB MO TeHEparuu
HA0OPOB THUCTOJOTUYECKUX H300paKEHUN M PEHTIEHOBCKUX CHUMKOB T'PYIHOM
KJIETKU YEJIOBEKaA.

[IpoBeneHHBIE  DKCHEPUMEHTHI  SBJSIOTCS  JIOCTATOYHO  YHUKAIBHBIM
UCCJIEIOBAHUEM B 00J1acTU 00pa0OTKU MEAMIIMHCKUX M300paKE€HUH B CHILy TOTO,
YTO peub UJET O 3aJaue «UHUCTOW» TeHepaluu u300pakeHuilt 0e3 Kakoil-1udo
BXOJIHOM KOHTEKCTHOW MH(popmanuu. CreHepupOoBaHHBIM M300paKEHUSAM JAeTCs
BU3yalibHAsA U KOJMYECTBEHHAs OLICHKA.

Pezynemamamu sBASI0TCS NpE/TIOKEHHAS CXeMa M HEKOTOPhIE PEKOMEHTAINH
MO0 TEHepalud TMPaBIONONO00HBIX IU(PPOBBIX H300paAKEHUN METUITUHCKOTO
XapakTepa, CcaMH  CHHTE3MPOBAHHBIE  W300pPAKEHHUS W OICHKH  UX
MIPaBIONIOI00HOCTH.



Abstract

Master thesis, 50 p., 18 figures, 6 tables, 18 sources, 2 appendixes.

DEEP LEARNING, UNSUPERVISED LEARNING, GAN, GENERATIVE
MODEL, ADVERSARIAL MODEL, MEDICAL IMAGING, HISTOLOGY,
LUNGS X-RAY, NEURAL NETWORKS, CONVOLUTIONAL NEURAL
NETWORKS.

Object of research — generative neural networks in application to medical
imaging domain.

Purpose — study the possibility and algorithm for realistic (undistinguishable
from real) digital medical images generation.

Given thesis contains image generation problem description and objectives,
overlook of current methods and successes of generative models usage in medical
imaging as well as description of several experiments of histology and chest X-Ray
images datasets generation.

Described experiments are quite unique research in field of medical imaging
since we are dealing with task of pure generation from scratch, without any context
information. Generated images are evaluated in terms of visual and quantitative
quality.

Results are suggested base algorithm and some recommendations for realistic
medical images generation, generated artificial images itself and evaluation of their
quality



