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IHEPIAHYH

O topéag g Teyvntg Nonpoosvvng €xet onueiwoet a&loonueimteg e€elicelg To tehevtaia
xpOVIO, 101C 6TOV TOpHEN TG UNYXAVIKNG pabnone. Avtég ot eEghiEelg dvol&av T0 dpdo Yy
L0 ETOVOCTOTIKY) ETOYY, YVOOTN ®C €mOyN NG TEYVNTAG vonuoovvne. H emoyn avtm
yopoktnpiletor omd Kavotopes eEeMEEIG G€ dLAPOPOVG EMIGTNIOVIKOVG KAAGOLS, Ol OTOlEG
Kafodnyovvtar amd tn SVVOUN TV aAyopifumv unyavikng pabnong Kot Tev VELPOVIKOV
dwktvwv (Coccia, 2019). H mapovca epyacio dievepyel pia PpAoypapikn emokOTNon TV
Bacwotepwv oaAdyopiBuov kot peBdd®V mOL CLVICTOUV TO EMOCTNUOVIKO 0ovTO Tedio,

eEetalovrag tov facikd Tpdmo Asttovpyiog TOLG.

H epyacio &xel yopiotel og tpia ke@Arato. XT0 TPAOTO OVOAVOVUE OAYOPIOLOVS UNYOVIKNG
péonong, eEetdlovtag TG apyég Aettovpylog TOVG KOl TS SPOPETIKEG TOVG KATNYOPIES.
[Tapovsialovpe aryopiBuovg emPAemdpevng ndOnong O TNV YPOUMKY KOl AOYIGTIKT
molvdopounon, tov K-NN, 1o SVMs oAld kor un emPrendpevng padnong omwoc ot
alyopBpotl cvotadonoinong K-Means kot DBSCAN.

270 3€0TEPO KEPAAOLO TPOYUATEVOUAGTE TO OVIIKEILEVO TOV VELPOVIKOV OIKTO®V KOl TOV
Baotkdv apyltekTovik®v Tovc. Ta vevpmvikd diKTuo avIITPoo®TEVOLYV Uid 1oYXVPN KAGOoT
alyopiBumv unyavikng padnong, EUTVELGUEVN omtd TOV TPOTO AEITOVPYING TOV AVOPOTIVOL
gyke@ilov. Avtoil ot aAyopiBuor €xovv ) Suvatdtnto va pobaivouv omd To dedopéva,
e€dyovtog dopkd Kot aplOunTiKd YopaKTNPICTIKO TOV EVOOUOTOVOVIOL GE TOAVEMIMENES
dopéc, Yvwotég kol ®g "vevpwvikd diktva" (Aggarwal, 2023). Avtd 1O KeQAAOLO
TOPOVCIALEL P E10AYWYN GTNV PACIKY] TOVG OPYLITEKTOVIKT], OVOADOVTOG TO O1APOPa ETITES
OV TOLG OMOTEAOVV KO TIG OAANAETOPACELS HETOED TOVC. ZEKIVAOVTOG LE TOV OTAOVGTEPO
TOmo vevpwvikoy diktvov, 10 Perceptron (Rosenblatt, 1958), npoywpdue ota molvenineda
VELPOVIKA OIKTLO TTOL ATOTELODV TN PACT TOV TEPIGGOTEPOV GVYYPOVOV OPYITEKTOVIKMV.
Eotialovpe oty ekmaidevon tov Siktdmv pe tov akyopibuo back-propagation kot té€log

OVOPEPOLOOTE GE TPOPANUATA TOV UTOPOVV VO, TPOKVWYOLV KOTO TH OdpKEW NG
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EKTOIOEVONG TOV VELPOVIK®OV SIKTO®V Kol TAOC aLTE UTOpovV v AVIIHETOTIGTOVV. To
KEPAANLO OAOKANPMVETAL WHE TNV OVAALGN TNG ONUAGIOG TV VEVPOVIK®OV OIKTO®V OTN

oLYYPOVI UNYXAVIKY] LAONo™M Kot TV €VPOTEPT EMGTNUOVIKT KOWVOTNTA.

>10 tpito Ko teAevtaio kKepdAaio avapepopacte ota Nevpovikd Alktva I'pdeov (Graph
Neural Networks - GNNs), 1o omoio emekteivouv TIG SLVATOTNTEG TOV TAPUIOCLOKDV
VELPOVIK®V OIKTO®V Y10, VO, OVIILETOTIGOUV Oe00UEVA TOV JOHOVVTOL GE HOPON YPAP®V
(Scarselli et al., 2009). TToAAG TPOPARUATO TOL TPAYHOTIKOD KOGLOV, OTMG KOWVOVIKE diKTLO,
Boloywd SikTve, GULOTAUOTO GULOTAGE®V KOl  YVOOLHKOL  YpAQOl, UTOPOVLV  va
avamopactadodv euokd og yphoot (Kipf & Welling, 2016). Mepwkd amd ta vevpmvikd
diktva ypaewv mov avagépovpe eivor ta Graph Convolutional Networks, to GraphSage
(Hamilton, Ying & Leskovec, 2017) kot oo Graph Attention Networks (Velickovi¢ et al.,
2017). Me mv BPAoypoeikn ETICKOTNGN TOV TAPOTAVE®, EMLTUYYOVOLUE TNV KOAVTEPN

KATavonon Kot opydvasc TG YVMCNS 6TO TOAVTAOKO AVTO EMGTNUOVIKO Ttedio.
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ABSTRACT

The field of Artificial Intelligence has seen remarkable developments in recent years, in
particular in the area of machine learning. These developments have paved the way for a
revolutionary era known as the age of artificial intelligence. This era is characterized by
innovative developments in various scientific disciplines, driven by the power of machine
learning algorithms and neural networks (Coccia, 2019). This paper conducts a literature
review of the main algorithms and methods that constitute this scientific field, examining

their basic mode of operation.

The work has been divided into three chapters. In the first one we analyze machine learning
algorithms, examining their operating principles and their different categories. We present
supervised learning algorithms such as linear and logistic regression, K-NN, SVMs and

unsupervised learning algorithms such as K-Means and DBSCAN clustering algorithms.

In the second chapter we discuss the subject of neural networks and their basic architectures.
Neural networks represent a powerful class of machine learning algorithms inspired by the
way the human brain works. These algorithms have the ability to learn from data, extracting
structural and numerical features embedded in layered structures, also known as "neural
networks" (Aggarwal, 2023). This chapter presents an introduction to their basic architecture,
discussing the different layers that make them up and the interactions between them. Starting
with the simplest type of neural network, the Perceptron (Rosenblatt, 1958), we move on to
the multilevel neural networks that form the basis of most modern architectures. We focus on
the training of networks with the back-propagation algorithm and finally we discuss problems
that can arise during the training of neural networks and how they can be addressed. The
chapter concludes with an analysis of the importance of neural networks in modern machine

learning and the wider scientific community.

In the third and final chapter we discuss Graph Neural Networks (GNNs), which extend the
capabilities of traditional neural networks to deal with data structured in graph form (Scarselli
et al, 2009). Many real-world problems, such as social networks, biological networks,
recommender systems and cognitive graphs, can be physically represented as graphs (Kipf &
Welling, 2016). Some of the graph neural networks we report on are Graph Convolutional

Networks, GraphSage (Hamilton, Ying & Leskovec, 2017) and Graph Attention Networks
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(Velickovi¢ et al, 2017). By reviewing the literature of the above, we achieve a better

understanding and organization of knowledge in this complex scientific field.
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