AHOTAIIS

MartsiiB M.B. “JlocnipkeHHss mpoOaeMy aHaIi3y Ta CHHTE3y 300paKeHb 3a
JIOTIOMOTOF0 METO/IiB MAaIlIMHHOTO HaBuaHHs~ — Pykomwc.

Meta pochimKeHHs TIOJNsAraEe y BHBYEHHI METOJIIB aHANI3y Ta CHHTE3Yy
300pakeHb, MOPIBHAHHA IX OCOOJUBOCTEW, MEPEBIPIIl MOXKIUBOCTI 3aCTOCYBAHHS
aBTOMATUYHO 3TC€HEPOBAHUX 300paKEHB JIJIS MITYYHOTO 301JBIIICHHS KUTBKOCTI TaHUX
IUIA PO3B’sI3aHHS 3a7ad kiacudikamii 1 aHamizy 300pa’keHb METOJaMH MAaIluHHOTO
HaBUYaHHS.

JlocmimxeHo icHyro9l po0iemMu 3 00J1acTi aHami3y Ta CHHTE3Y 300pakeHb 3a
JOTIOMOTOI0 METOIB MAIlMHHOTO HaB4YaHHS. JIeTalbHO TPOBENECHO IOPIBHIHHS
ICHYIOUMX pIIllIeHb 1 3a7a4, Kl BOHU BHUPIIIYIOTh. PO3IIsSHYTO OCHOBHI apXiTEKTypHu
TCHEPATUBHO-KOHKYPYIOUUX MEpPEX 3 METOI0 MOAAIBIIOr0 iX BHKOPWUCTAHHS IS
CUHTE3y 300pakeHb. PeasiizoBaHO 3 OCHOBHI apXiTEKTypu TIE€HEPATUBHUX MEPEXK:
DCGAN, Conditional DCGAN Tta InfoGAN. Po3po0iieHi renepatuBHi Mojeli 0yIio
YCHIIITHO TepeBipeHo 3a gonomoror Habopy manux MNIST. JloBeaeHo MOXIHUBICTD
3aCTOCYBaHHS aBTOMAaTUYHO 3T€HEPOBAHUX 300pakeHb [JIsi PO3IIMPEHHS HabOpy
JAHUX, [0 BUKOPUCTOBYETHCS IPU HABYAHHI 3TOPTKOBUX HEUPOHHUX MEPEXK Y
3a/1a4ax po3Mi3HaBaHHs Ta Kiacudikallii 300pa’keHb.

Kmrouosi cinoa: 'EHEPAILIIA, AHAJII3, OIITUMI3AILIIA, MAILIMHHE
HABYAHHS, PYTHON, TENSORLOW, GENERATIVE ADVERSARIAL
NETWORKS, DEEP CONVOLUTIONAL NEURAL NETWORKS.

SUMMARY

Matviiv M. V. “Research of image analysis and synthesis problem using
machine learning” — Manuscript.

The aim of the research is to study the methods of analysis and synthesis of
images, to compare their features, to check the possibility of using automatically
generated images to artificially increase the amount of data for solving problems of
classification and analysis of images using machine learning methods.

The existing problems in the field of analysis and synthesis of images are
studied in the power of machine learning methods. A detailed comparison of existing
solutions and tasks that they solve. The main architectures of generative-competing
networks are considered with the purpose of their further use for image synthesis.
Implemented 3 main architectures of generative networks: DCGAN, Conditional
DCGAN and InfoGAN. The generated generative models were successfully tested
using the MNIST data set. The possibility of applying automatically generated
images for expanding the data set is proved, it is used in the training of integrated
neural networks in problems of image recognition and classification.
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AHHOTAIUA

Martsuus M. B. “UccnenoBanue npobiieMbl aHajlu3a U CUHTE3a U300paKeHUHN C
MOMOIIBIO METOJIOB MAIlIMHHOTO 00yueHus — Pykomnuce.

Llenp uccraenoBaHUs 3aKIIOYACTCS B W3YYEHHH METOIOB aHAIW3a M CHHTE3a
M300paKEeHUM, CpaBHEHUE UX OCOOCHHOCTEN, MPOBEPKE BO3MOKHOCTHU HMCIOJIB30BAHMUS
ABTOMATUYECKU CTE€HEPUPOBAHHBIX H300PAKEHUM NI UCKYCCTBEHHOTO YBEIMYEHHUS
KOJMYECTBA JAHHBIX JJIs pEIIeHUs 3a7ad KiIacCU(UKAIMU U aHAIM3a HW300paKeHHM
METOJaMH MAIIMHHOTO 00YYEHUSI.

HccnenoBanpl cymecTByromue MpoOaeMbl W3 O0JacTH aHaliW3a W CHHTE3a
M300paXeHU! B-MOIIBI0 METOJOB MamnMHHOTO o0ydeHus. I[logpobHo mpoBeaeHO
CpPaBHEHHE CYIIECTBYIOIIMX PEIICHUM W 3a/1a4, KOTOpPbIE OHU pemaroT. PaccMOTpeHsl
OCHOBHBIE apXUTEKTYPbl T€HEPATUBHO-KOHKYPUPYIOIIUX CETEN C LEJIbI0 JaTbHEHIIErO
WX WCTIOJB30BAHMS I CHUHTE3a u300pakeHwWil. Peamn3oBano 3  OCHOBHBIX
apxutektypbl TeHepaTuBHbIX cereii: DCGAN, Conditional DCGAN u InfoGAN.
Pa3paboTanHbie TeHEpaTHUBHBIE MOJENIU YCHEIIHO NPOBEPEHO C IMOMOINbI0 Habopa
nanabix  MNIST.  Jlokazana  BO3MOXKHOCTh  IPUMEHEHHMSI  aBTOMATHYECKU
Cr€HEpUPOBAHHBIX U300paKEHU I paclIMpeHusi Habopa JaHHBIX, UCIIOJIB3YETCs TIPU
0Oy4eHHH 3rOPTKOBUX HEHPOHHBIX CETeH B 3ajjauax pacrio3HaBaHUs U KiacCUPUKAIUU
U300paKEeHH.

KmwueBsle caoBa: ['EHEPAILINSA, AHAJIM3, OIITUMU3ALINA,
MAIIMHHOE OBYYEHHME, PYTHON, TENSORLOW, GENERATIVE
ADVERSARIAL NETWORKS, DEEP CONVOLUTIONAL NEURAL
NETWORKS.



