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Pegepar
JurnnomHast pabota, 52 ctpanulsl, 23 pucyHka, 2 Tabnuuel, 8 Gopmyi, 47 HCTOYHUKOB.

HEMPOHHBLIE CETU, OBYYEHUE IIPEJICTABJIEHHMSIM, PACITO3HABAHUE
OBPA30B, KOMIIBIOTEPHOE 3PEHUE, ABTOKOAWPOBILIMKH, OBYYEHME BE3
YUUTEJIA, TEHEPATUBHO-COCTA3SATEJIBHBIE CETU

B aunmomHoO# paboTe paccMaTpuBaeTCs 3ajada TMOJYyYCHHs] TPU3HAKOBBIX MPECTABICHUN
M300pakKeHHH, a TAK)KE METOIbI €€ PEIICHHS, OCHOBAHHBIC Ha 00yYeHUU O€3 yunuTersl.

B xome wucciemoBanus ObUTM MPOAHATM3UPOBAHBI MOAXOABI K PEIICHHIO TOCTABICHHOU
3a/1a4d; U3YYEHbl PA3JIMYHBIE TUIBI U APXUTEKTYpPhl HEHPOHHBIX CETEH, a TaKKe MPUHIIUIBI MX
paboTHI.

Ha ocHOBe BapHallMOHHOTO aBTOKOJWPOBIIMKA OBbLT PeaTu30BaH COOCTBEHHBIH aNTOPUTM
MOJTyYeHUsl MPU3HAKOBBIX MpEACTaBieHUN n3o0paxenuil. [lokazana 3¢ deKTUBHOCTH CO31aHHOTO
anroputMma. Takxke B XOJle UCCIENOBAHUS PEaTU30BaHbl U O0yUeHBbl OPUTHHAIBHBIE aPXUTEKTYPhI
DCGAN u VAE. bpuio nNpoBeleHO TECTUPOBAHHME MOJEIEH U MOCIEIYIOUIUN CPaBHUTEIbHBIN
aHAJINU3 MOJTYYCHHBIX PE3yIbTaTOB.

Oovexkm uccnedosanua — NCNOIb30BaHNE HEWPOHHBIX CETEH B 3a/1au€ MOJy4EHUs
IPU3HAKOBBIX IPEACTABICHUHN U3 HEPA3MEUEHHBIX U300parkeHUH.

Ilen» padomubr — viccienOBaHUE U AHAIIN3 CYILECTBYIOLINX METOIOB I1OJIy4Y€HUs IPU3HAKOBBIX
NPEACTAaBICHUN M300paKeHU C MOMOIIBI0 OOyueHHss O0e3 y4yHuTens; HW3ydeHHe MPUHIUIIOB
peanmzanuy HEMPOHHBIX ceTell ¢ ucmonb3oBanueM ¢periMBopka PyTorch; paspaboTka u BHenpeHue
ONTUMM3ALMA B CYIIECTBYIOIIME IIOXO/bI; pPEaNU3allys ajJroOpuTMa BBIJIEICHUS NPU3HAKOBBIX
npeacTaBiIeHni U300pakeHui.

Memoowvl uccnedosanun — NIOCTPOCHUE APXUTEKTYP HEMPOHHBIX CETEW Pa3JIMYHBIX TUIIOB U
UX ylydlleHHe ¢ y4€ToM crennpuKy ucciaeryeMon o0nacTu; o0ydeHne HeMpOHHBIX ceTell U OlleHKa
KauecTBa MOJYYEHHBIX PEIIeHUH.

Oébnacme npumenenua — aHaInu3 U300pakeHU; oOyueHre HEHPOHHBIX ceTeil Ha Habopax
JaHHBIX € MaJIbIM KOJIMYCCTBOM PAa3MCTKH HUJIN €€ MOJHBIM OTCYTCTBUEM.



Abstract

Diploma thesis, 52 pages, 23 figures, 2 tables, 8 formulas, 47 sources.

NEURAL NETWORKS, REPRESENTATION LEARNING, PATTERN RECO-GNITION,
COMPUTER VISION, AUTOENCODERS, UNSUPERVISED LEARNING, GENERATIVE
ADVERSARIAL NETWORKS

The diploma thesis considers the problem of obtaining images’ feature representations, as well
as methods for solving it based on unsupervised learning.

During the study, approaches to the problem were analyzed; various types and architectures
of neural networks were studied, as well as their working principles.

Based on one of the considered neural networks (VAE), an algorithm for obtaining feature
representations of images was implemented and tested using open-source framework PyTorch. The
efficiency of created algorithm was shown. The original DCGAN and VAE architectures also were
implemented then successfully trained and tested. A comparative analysis of models’ results was
carried out.

Object of research — usage of neural networks for representation learning from unlabeled

images.

Objective — investigation and analysis of existing unsupervised representation learning
methods; study of the principles of implementing neural networks using the PyTorch framework;
development of optimizations in existing approaches in the area of research; implementation of

unsupervised representation learning algorithm.

Research design — construction of different neural network architectures and their
optimization taking into account the specifics of the investigated area; training of neural networks

and evaluation of obtained solution’s quality.

The scope — image analysis; neural networks training on data sets, that contains only a little

or no labelled images.



