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NEPIAHWH

21NV TTapouca JITTAWMATIKY epyacia €kBETOUPE Ta BACIKA OTOIXEIA TNG Bewpiag Twv
VEUPWVIKWYV OIKTUWV HE EUPACN OTA CUVEAIKTIKA VEUPWVIKA JiKTUA KAl UE KUPIO OKOTTO
MOG TN MEAETN  TNG  KATNYOPIOTTOINONG  1IATPIKWY  €IKOVWYV. [0 ouykekpipéva
XPNOIMOTTOINBNKAV EIKOVEG KAPKIVOU TOU JACTOU TTOU APOPOUV O€ TTOPOYEVEG dINONTIKO
KOAPKiVWHQA, Ol OTTOIEG ETTIBUPOUUE va dIaXWPIOTOUV O€ BETIKEG KAl apvNTIKEG OTNV UTTAPEN

OyKou.

H uAotroinon Tou aAyopiBuou BacieTal 0TV TEXVOAOYIO TWV CUVEAIKTIKWY VEUPWVIKWY
OIKTUWV (ZNA) pe peydAo BaBog. Ta ZNA TTaipvouv wg €i0000 EIKOVEG KAl AVAKAAUTITOUV
OUYKEKPIMEVEG TTANPOYOPIEG 1] XAPOKTNPEIOTIKA atrd Ta O£dOMévVaA, XWwPIG avlpwTTivn
TTapEUBacn yia To T BEWPOUPE TNUAVTIKO yIa va dIaXwpPIoTOUV 01 EIKOVEG OTIG KATNYOPIES

TTOU AVAKOUV.

Ta ZNA utropouv va £xouv dIAQOPES APXITEKTOVIKEG UE DIAPOPETIKO PABOC, DIOQOPETIKO
TTARNBOG OuveAigewy, OIOPOPETIKEG OUVAPTACEIC EVEPYOTTOINONG Kal TTOANEG GAAEG
TTOPANETPOUG KAl TEXVOAOYIEG. ZUVETTWG TA TEAeUTaia XpOvia PEYAAOG OYKOG €peuvag
YiVETAI yIO TNV avOKAAUWN QPEXITEKTOVIKWY TTou E€ival oI TTAéov KATAAANAEG yia Tnv
KATNYOPIOTTOINON IATPIKWY EIKOVWY. 2TNV TTOPOUCA £pyacia dIEPEUVOUNE TTOIOTIKA EvvEQ

TPOTTOTTOINOEIG O€ PIA BPABEUPEVN APXITEKTOVIKI CUVEAIKTIKWY dIKTUWY, TNV VGG16.

2KOTTOG MOG Eival va BEATIWOOUNE TNV OKPIBEIO OTNV KATNYOPIOTTOINON TNG OUYKEKPIUEVNG
Katnyopiag €ikOvwy, GAAa mapdAAnAa va katavorjooupe PaButepa  TIGC OOMIKES
TTAPANETPOUG TNG ApXITEKTOVIKAG TwV ZNA, yia Taxutepn Kal TTAéov agIdTToTn ekTTaideuon
avTioTolxwv OIKTUWV Yyia TTapouola TpoPAfuarta. ETtriong egetdloupe 1N UETAQOPAG
yvwong amd AdN ekTTaideupéva diKTUa o€ DIOPOPETIKOU €idOUG TTPORANUATA WOTE va
BeATILOOOUNE TNV AKPIBEIO OTO TTPOAVAPEPBEY TTPORANUA TTOU TTPAYUATEUETAI N TTapoUoa

epyaaoia.

OEMATIKH NEPIOXH:  >uveAikTikd Neupwvikd Aiktua, Mnxavikry Maénon

AE=EIZ KAEIAIA: IATPIKN  €IKOVA, OUVEAIKTIKA OiKTud, VEUPWVIKA diKTUQ,

d1ayvwOoTIKEG HEBODOI, KapKivog oTHBoUg



ABSTRACT

In this diploma thesis we present basic elements of neural network theory with emphasis
on convolutional neural networks (CNN) with the main aim of studying the categorization
of medical images. In particular, breast cancer images of the Invasive Ductal Carcinoma
(IDC). This form of breast cancer consists of 80% of the cases of breast cancer. We aim

to separate given images of tissue regarding to being positive or negative on IDC.

The implementation of the algorithms used, is based on the technology of CNN that
exhibit a greater depth than used to be applied. CNN technology makes it possible to take
a picture as input and discover specific information or features from the data the network
deems important in order to separate the images into pre-specified categories that the

images belong without any human input as to what differentiates the categories.

CNNs come in very different architectures, with different depth, different plurality of
convolutions, different activation functions as well as many other technologies and
techniques. In recent years, therefore, a great deal of research has been made to
discover the most suitable architectures. In the present study we qualitatively and
guantitative explore 9 modifications to an award-winning neural network architecture, the
VGG16. Our aim is to evaluate various structural and quality parameters of a CNN in
relation with how should we train such networks for better and faster results. Also, we
focus on the transfer of knowledge from already trained networks which solved a different

set of problems.

SUBJECT AREA: Neural Networks, Machine Learning

KEYWORDS: medical imaging, convolutional networks, neural networks,

diagnostic methods, breast cancer



