& p <. | MANEMIZTHMIO AYTIKHE ATTIKHE
0 Z| £XOAH MHXANIKQN
o TMHMA HAEKTPOAOTQN & HAEKTPONIKQN MHXANIKQN

NTYXIAKH EPTAZIA
«Texvnta Nevpwvika Aiktua kat Mé€Bodol BaBeiag Madnong»

@doutntég: ZIPAKAKHZ KONZTANTINOZ, A.M. 42147
KAPATIANNHZ ANTQNIOZ, A.M:41640

EmupBAénovca KaBnyntpia: PATKOYZH MAPIA

ABnva, Zentéupprog 2019



zm\\‘—‘f‘

UNIVERSITY OF WEST ATTICA
FACULTY OF ENGINEERING

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

DEGREE THESIS

«Artificial Neural Networks and Deep Learning»

Students: Sifakakis Konstantinos, Registration Number 42147
Karagiannis Antonios, Registration Number 41640

Supervisor: Prof. Maria Rangoussi

Athens, September 2019

MadA, Tunua HAektpoAdywv & HAektpovikwyv Mnyavikwy, Mruytakn Epyaoio K. Sipakakn-A. Kapayiavvn, Sert. 2019



INEPIAHWH

H BaBwd Mnyaviky Mabnon, mou ekdppaletal KUplwg péow Twv Babéwv Neupwvikwv AKTOwV,
anotelel évav TMOAU Staonuo kA&do tng Emotipng YmoAoylwotwv. H wkavotntd tng va emAUEL
MPOBAAUATA TIOU UE TOV CUUPBATIKO TPOYPAUUATIONO Ba ATav adlvato Vo aVILLETWILOTOUV TNV
KoBlotd éva oAU omoudaio epyaleio.

Ofua tng mMapoloag MTUXLOKAG epyaciag elval n HEAETN KAl UAOTIOLNGCN TWV VEUPWVIKWY SIKTUWV
turou Deep Belief Networks, 1600 og BewpnTikd 000 KOl CE TPOKTIKO eminedo. ITOXOG €ival n
Slepelivnon katl avaluon tou Bewpntikol umoBabpou Twv NEUPWVIKWV AIKTUWV KABWE KOl TWG
auta cuvelodEpouv atn dopn Twv SIKTuwv Bablag padnong, Sleukpvilovtag TIG EMIUEPOUG TEXVLKEC
TIOU EUTIEPLEXOUV.

Mpo¢ anddelén tne Bewplag, mpoxwprnoope otnv vAomoinon evog alyopiBuouv Deep Belief Network
oto meplBallov Matlab pe otoxo tnv tafvopnon evog cuvohou 10.000 ewkovwv, TTPAYUA TIOU
ETILTUYXAVETAL YE HeYAAn akpifela. TEAOG, TAPOUCLAlOUME TA ANMOTEAECHATO €EAYOVTAG TO TEALKO
odAANa EKTTALSEVONG KOl OVAYVWPLONG OE TTOCOOTA.

H Soun tng mTuxlakng £xel tnv €€Ng popdn. Xto MPpwWTo KEDAAALO CUYKEVIPWVETOL N Bewpla
Teplypadel t0co Tt PBLOAOYIKA OCO Kol TA TEXVNTA VEUPWVIKA Siktua. Xto SeUtepo Keddlalo
napouactalovral ol TeEXVIKEG oxediaong kat eknaidevong yia Aiktua Babeiog Mabnong. TéAog, oto
Tpito kepahalo avamntioostal éva mapdadelypa Siktuou DBN mou ekmaldevetal yia va Taflvouet
PNOLOKES ELKOVEC, KOl EKTLLWVTAL TO ATIOTEAECUOTA TOU.

AEZEIZ-KAEIAIA: Texvnta Neupwvikad Aiktua, BaBeioa Mabnon, Mnxavikp Mabnon, Mabnon e
EnipAen, Opadonoinon, Tafvounon, Enetepyaoia Ewovacg, Apxitektoviky ANN
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ABSTRACT

Deep Machine Learning, which is mainly expressed via the Deep Neural Networks, is a very popular
field in Computer Science. The fact that they can solve many problems, which they would be very
difficult to solve using conventional programming, makes Deep Neural Networks a very useful tool.
This degree thesis focuses on the study and implementation of Deep Belief Networks, both from a
theoretical and a practical aspect. Our aim is to investigate and analyze the theoretical background
of Neural Networks and how they contribute to the structure of deep neural networks, explaining
the specific techniques that they utilize.

As a proof-of-concept, we have developed an example of a Deep Belief Network in the Matlab IDE
Through this sample network we accurately classify images using a set of 10,000 digital images.
Finally, we present the results by extracting the final In-Sample and Out-Of-Sample errors.

The thesis structure is as follows: The first chapter covers the theoretical aspects of ANN and deep
learning and examines both biological and artificial neural networks. In the second chapter we
present all the methods and techniques that design and train a Deep Learning Network. Finally, in
the third chapter we develop an example case where a DBN network is built in Matlab and trained to
classify digital images. Results and discussion follow.

KEYWORDS: Artificial Neural Networks, Deep Learning, Machine Learning, Supervised Learning,
Clustering, Classification, Image Processing, ANN architecture
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