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V. BimomocTi npo gucepraniio
Moga guceprariii:
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1. OnTuMisaliiiHi arOpUTMU HaBYaHHS Ta iHBAPiaHTHICTh 10 FTEOMETPUYHUX [IEPETBOPEHb HEMPOHHUX MEPEX

2. Training algorithms and invariance to geometric transformations of neural networks

Pedepar:

1. Inceprarnist npucBsYeHa po3poolii Ta TEOPETUYHOMY OOIPYHTYBAaHHIO HOBUX QJIFCOPATMIB HaBYaHHS Ta
peryJsisipu3allii 3SropKOBUX HEPOHHUX MepeX. B po6oTi mo6ynoBaHO 1IBOKPOKOBUI METO]], 10Bip40i 061acCTi B
nianpocTopi 115 HaBYaHHS HEPOHHUX MepeX 3 ABiui nudepeHLifioBHOIO QYHKIi€l0 akTUBallii. 3arporoHOBaHUI
METOJ], BUKOPUCTOBYeE iH(pOpMaLlilo Ipyroro Nopsaaxy (Apyri noxigHi GpyHKLUii NoXubKU) AJ1s1 aBTOMAaTUYHOTO Mifdopy
IOBXKVHM i HaIIPSIMKIB KPOKiB. EKCIIEPMMEHTH MTOKAa3yIOTh, 1[0 PO3PO0JIEHUI METO, IIPALIO€ BUALIE HIX iCHYI04i
METOJY JPYroro MOpPsIKy Ta NEPIIOro MOPSIKY Y BUMIAJIKy MEPEXa, L0 TPEHYETLCS, OCTAaTHbO IJIMO0KA.
Po3pob6seHo HOBUI MeTo[, peryJsipusaliii HeliponHux mepesxk Column Drop, siKuil MO>KHa OJHOYaCHO
iHTEepIpeTyBaTy B TEpMiHaX pO3LMIMPEHHS HaBYabHOI BUOIPKHU Ta NIPEICTABIEHHS 3rOPTKOBOI HEIIPOHHOI MepeXi K
aHCaMO0JII0 MEHIIMX HEMPOHHUX MepeX. JJaHnil MeToJ, HaKlaJae MeBHI YMOBU Ha apXiTeKTYpPy MEpPexi, Ipu

BMKOHAaHHI SIKUX METO/[] [TOKa3ye Kpallli pe3yJIbTaTy HiX IPONayT Ta MEeTOJ, PO3LIMPEHHS HaBYaabHOI BUOIpKU 3a



IOTIOMOT010 BUOOPY Mii306pakeHb. Po3po6eHo MeTo, o6YyL0BY apXiTeKTypy 3rOPTKOBUX HEMPOHHUX MEPEX 3
33/1aHOIO0 MTOBEJiHKOIO 100 IesIKUX FeOMETPUYHUX [IepeTBOpeHb Bxony. Po3pobiieHo miaxin aJis ananisy
3TOPTKOBUX LIAPIB BiAMIOBIAHO MO JiHIITHUX MTepPETBOPEHb BXiHOTO 300paskeHHs Ta 3HAXOIKEHHS 6a30BUX THUIIIB
[IepeTBOPEHDb BUXOJY 3TOPTKOBOTO LIapy. 3a JOMOMOT0I0 PO3PO0JIEHNX iHCTPYMEHTIB [TPOaHali30BaHO ONEepaToOpu

CHUMETPHUYHOTO BilOOpaKEHHS Ta IOBOPOTY, & TAKOXK iX KOMOiHALIiIO0.

2. Thesis is devoted to the development and theoretical foundation of new algorithms for training and achieving
invariance to geometric transformations of neural networks. A two-stage subspace trust region approach is
developed for deep neural network training. Proposed method uses second order information (second derivatives
of the error fucntion) for making steps in the weight space. Experiments show that proposed method works faster
than exsiting methods of second order and methods of first order in case network is deep enough. We developed
new regularization method called Column Drop. It can be interpreted in terms of training set augmentation and
representing convolutional neural network as an ensemble of smaller models acting on different subimages of the
input. This method imposes some limitations on neural architecture. It case these conditions are satisfied, it shows
better resuts than dropout and data augmentation on test set.
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