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CEI'MEHTALIMSI MPT U30BPAXXEHUI 'OJIOBHOI'O MO3T'A C TIOMOIIIBIO

METOJOB I'N'TYBOKOI'O OBYUEHU A

MAIIIMHHOE OBYYEHME, I'NTYBOKOE OBYUYEHME, HEMPOHHBIE CETU,
CEI'MEHTALIMSI BUOMEJIULIMHCKUX N30BPAKEHUN, OITY XOJIb MO3T'A, MPT,
CBEPTOYHBIE HEMPOHHBIE CETH, CETMEHTAIIS N30BPAXXEHNH, ®YHKIIHN
AKTUBAIIMNY, ®YHKIOWUA ITYJIMHT A
O6bexToM uccnenoBanus spisiercss Habop MPT-u300pakeHuit TOJIOBHOTO MO3ra.
[Ipenmer nccnenoBaHus — AITOPUTMBI, IIOCTPOEHHBIE HA OCHOBE METO/IOB ITyOOKOT0O
oOyuenwus, s 3afgaun cermentanuu MPT-n300pakeHuii ro1oBHOrO MO3ra.
[lenp paboThI — pa3paboTaTh aarOPUTM Ha OCHOBE MOJIEIN TIIYOOKOTO OO yUeHHUS IS
cermeHTann MPT-n300pakeHunil TOJIOBHOIO MO3ra M MPOBECTU UCCIIEAOBAHUE BIUSHUSA
napaMeTpoB 00y4ICHHS HEHPOHHOM CeTH IrITyOOKOT0 00y4eHUs Ha d(PPEKTUBHOCT aIrOpUTMA.
Merogamu uccineOBaHUs SBISIIOTCS  alTOPUTMbI, IOCTPOCHHBIE HA MOJEIU TIIYOOKOIO
oOyueHust — HeMpoHHOU ceTn apxuTekTypbl U-Net.
Pa3paboTtan U mNporpaMMHO peaiu30BaH aJITOPUTM CETMEHTAllMM, a TaKXe MPOBEICHO
UCCJIE/IOBAaHME BIMSHUS TIApaMeTpoB OOY4YeHHS] HEUPOHHOW CeTH, TaKUX Kak: (YHKIUU
MyJWHTa ¥ PYHKIIMU aKTUBaIMK, Ha 3()PeKTUBHOCTH anroputMa. Ha ocHOBaHUM TMONTY4EHHBIX
PE3YIBTATOB MPEJIOKEHBI ONTUMAIIbHBIC TTApaMETPbl 00yUEHHSI MOJEIH TITyOOKOro o0y4deHus
JU1s 3a71aun cerMeHTaruu MPTu3o0pakeHnii TOJI0BHOTO MO3Ta.
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Jpimiomuas npana: 50 craponak, 29 umoctpartibiid, 4 Tabiubl, 36 KpbIHiLL, 2
IpbIKJIalaHHs

CEICMEHTALBIS MPT MAJTFOHKAY TAJIAVHOI'A MO3I'Y 3 TAITAMOI' Al

METAJIAY TJILIBOKAT A HABYUYAHHS

MAIIIBIHHAE HABYYAHHE, I'JILIFOKAE HABYYAHHE, HEMPOHABBIS CETKI,
CET'MEHTALIBII BIIMEBILBIHCKIX MAJTIOHKAY, ITYXJITHA MO3T'Y, MPT,
IITYYHBISI HEMPOHABBIS CETKI, CETMEHTAIIBISI MAJTIOHKAY, ®YHKIIBII
AKTBIBAIIBIL, @YHKUBII ITYJITHT" A
Aol'extam nacnenaBaHHs 3'syisenia Habop MPT-mantonkay rajayHora Mosry.
[Ipanmer nacnenaBaHHs! — aJrapbITMbI, Ma0y/1aBaHblid HA AaCHOBE METaJay riabli0oKara
HABYYaHHS, IS 33/1a4bl cermeHTarbli MPT-manronkay raimayHora Mo3ry.
MbTa npausl ckiIagaena y TeiM, Kabd pacnparaBalpb ajlrapbITM Ha aCHOBE MaJIdl
ripI0OKara HaBydaHHs Juia cermenTtanbli MPT mamronkay ranayHora Mo3ry 1 mpaBeciii
JaciielaBaHHe YIUTBIBY MapaMeTpay HaBydaHHs HEHpoHaBail ceTki rapidokara
HaBy4YaHHS Ha 3(EKThIYHACIb AJITApbITMY.
Metanami nacnegaBaHHs 3'IYIISIONIA alrapbITMbl, Ta0y/IaBaHbIs HA Madl TIIbIOOKara
HaBy4YaHHS — HelipoHaBail ceTki apxiTakTypsl U-Net.
PacnpaniaBansl 1 mparpamHa paajii3aBaHbl aJIrapbITM CETMEHTAllb1, @ TAKCama IpaBe3eHa
JlaciieJaBaHHEe VIIbIBY IapaMeTpay HaByYaHHs HEHpOHaBal CETKi, TaKiX sK: (PYHKUbI MyJIHHIa
1 (OYHKIIBI1 aKThIBAIlbIl, HA 9(PEKThIYHACII aNTapeITMy. Ha majicraBe arppIMaHbIX BBIHIKAY
IparaHaBaHbl allTHIMAJIBHBIS TapaMeTPhbl HABYYaHHS MaJI3Ji IIbI00OKara HaBy4aHHsl IS 3a1a4bl
cermeHTanbllt MPT-Manmtonkay ranayHora Mosry.
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SEGMENTATION OF MRI IMAGES OF THE BRAIN USING DEEP
LEARNING METHODS

MACHINE LEARNING, DEEP LEARNING, NEURAL NETWORKS, BIOMEDICAL
IMAGE SEGMENTATION, BRAIN TUMOR, MRI, CONVOLUTIONAL NEURAL
NETWORKS, IMAGE SEGMENTATION, ACTIVATION FUNCTIONS, POOLING
FUNCTIONS

The object of the study is a dataset of MRI images of the brain.

The subject of the research is algorithms based on deep learning methods for the

task of segmentation of MRI images of the brain.

The aim of the work is to develop an algorithm based on a deep learning model for
segmentation of MR images of the brain and to study the influence of the learning parameters
of a deep learning neural network on the effectiveness of the algorithm.

The research methods are algorithms based on a deep learning model — a neural network of the
U-Net architecture.

A segmentation algorithm has been developed and programmatically implemented, as well as a
study of the influence of neural network learning parameters, such as: pooling functions and
activation functions, on the effectiveness of the algorithm. Based on the results obtained,
optimal training parameters of the deep learning model for the task of segmentation of MRI
images of the brain are proposed.



