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1 ATAGOKAEOYZ XPHITOZ YroAoyLotikry NEUPOETILOTH N Kwvotavtiva Nikita H mpotewvopevn SL80KTOPLKN €PEUVA ETILKEVTPWVETAL K. Nwnta, EAnvikn
OTNVUTIOAOYLOTLKY LEAETN TWV TIOAVWY TIOLPEVEPYELWV TNG A.-A. Koutooupng,
KALVLKAG TIPOKTLKAG TNG €V Tw BABEL eykedaliknig Siéyepong I. Ztdpou
Tou Badpou i Twv Baockwv yayyAiwv. H ev tw Bdbet
eykedalikr Sléyepaon gival pLa EMEUPATIKA TEXVLIKN TTOU

AGATHOKLEOUS CHRISTOS Computational Neuroscience Konstantina Nikita cuviotatal otnv tornob£tnon evog NAektpodiou oe Konstantina Nikita Greek

OTOXEUMEVEG SOUEG TOU eykedANou, To omoio Sleyeipel TIG ev
AOyw SopEG pe MaApLKO peVpa TIoU SiveTal oo Bnuatodotn
TOU TOTOBETEITAL XELPOUPYLKA OTO TIPOGOL0 BWwPaKIKO
toiywpa. Oa SepeuvnBoULV N SpAcTNPLOTATA TWV BACIKWY
yayyAiwv mou €xouv umtoBAnBei oe v Tw BABeL eykedaikn
SLéyepan, oL Bavoi nAektpoductoloyikol unxaviopol tng ev
Tw BabeL eykedaAkng SiEyepong otig Sopég Tou eykeddiou,
KaBWg Kat oL OAANAETUSpAoELG LETAEY SLadOPETIKWY
TANBUoUWY VEUpWVWVY. OL UTIOBETELG TNG TIPOTELVOUEVNG
€peuvag Ba BacloTolv oTIG MOPATNPOUEVES TIOPEVEPYELEG
Tou €xouv kataypadei oe aobeveig pe Napkvoov oL omoiot
€xouv urtoBAnBei og ev tw PabeL eykedalikr Stéyepon. Ma tnv
EMKUPWON TWV UToBEcewV pag Ba xpnotponotnBouv SVo
YVWOTA HaBnpatikd Kat BLoduotkd UTTOAOYLOTIKA LOVTEAQ, TaL
povtéla Rubin-Terman kat Kuramoto. H mpotewvdpevn €pguva
umnopei va anoteAéoel Tn Baon yla tv KaAUTeEPN Katavonon
KaL BeATiwaon NG TPEXOUOAG KAWVLKAG TIPOKTLKAG TNG EV TW
BaBeL eykedaiknic Siéyepong.

High-frequency deep brain stimulation (DBS) of the thalamus
or basal ganglia has received a considerable amount of
research interest in recent years, however, there is no work
simulating the possible side effects of this clinical practice. In
this Thesis, we intend to investigate the neural activity of the
human basal ganglia that have undergone deep brain
stimulation (DBS) surgery, the possible electrophysiological
mechanisms of the DBS on the brain structures, as well as, the
interactions between different neural populations.Our
ultimate goal is to set the basis for a better understanding of
neurons’ behaviour and response to extracellular stimulation.
Our research will mainly focus on the observed adverse effects
recorded in Parkinsonian patients. The scientific claims will be
validated utilizing two well- known mathematical and
biophysical computational models (Rubin-Terman and
Kuramoto models) that simulate neurons’ activity and will be
based on the most recently developed neurophysiological
theories. To simulate the DBS mechanisms, we will take into
account all the recorded frequency bands presented in the
literature. The expected knowledge may provide the basis for

Dimitrios Koutsouris
Giorgos Stamou




future investigation on DBS and improvements in its clinical
application, aiming at the elimination of possible side effects
as well as for further understanding of neural behavior,
especially under external neuromodulation.

ANAPIANOIMOYAOZ EYZTAOIOZ

ANDRIANOPOULOS EFSTATHIOS

IXeSLA0UOG OANOKANPWHEVWY
OTITLKWV TIOUMOSEKTWY HE
Sduvatotnta Aettoupyiag otnv
neploxf THz pe epappoyn otig
TnAeMKOWwWVIieg 5n¢ yevidg (5G)

Design of integrated optical
transceivers operating in the
THz regime with application in
the 5th generation (5G) mobile
communication networks

HpakArg ABpapdmnoulog

Iraklis Avramopoulos

H StatpBr pe titho «ZXeSL00UOG OAOKANPWHUEVWY OTITIKWV
TIOUMOSEKTWY e Suvatotnta Asttoupyiog otnv meploxn THz
Ue ebappoyrn oTLG TNAETUKOWVWVIESG 5NG YEVIAG»OKOTIEVELOTNV
BewpnTikr LEAETN TWV HEBOSWVY YEveEONG ONUATWY TNV
nieploxn twv Terahertz pe omTIkoUG TPOMOUG, LE Katavonon
TWV KATOAMNAWY PETPKWV amddoong aAd Kal Twv

TP ayOVTWVY ToU TepLopifouV TLG eV AOYw SLatdEels. Ma tov
oKoTo auto, Ba Sie€ayBei ektevric mpooopoiwon kat avdAuon
o€ mepLBAAAov MATLAB Twv OMTIKWVY SLOTAEEWV UTELBUVWY
YLOL TNV YEVES TWV TOVWV TIpLY Ty pwtoavixveuaon,
aloAoywvtag TG KATAAANAQ WG TIPOE TG AVTIOTOLXEG METPLKES
anodoong Kat TNV atpwoia mou auteg epdavitouv. MNa tnv
aloAoynon twv nopnodektwy Terahertz oe cuoTNUKO
eninedo, Ba mpaypatononbei mpocopoiwaon oe mepBailov
VPIphotonicsdesignsuite. Ta mapandavw Ba npoodwaouv
texvoyvwoia aAAd kat e€olkeiwon pe yvwpova thv ulomoinon
TEPOPATIKAG Stdtagng oto EDE yia tnv yéveon kat tnv
avixveuon onUATWY oTn CUXVOTIKA Udvta Twv Terahertz.
BaoLKkOG GTOXOG TNG TPOKELUEVNG SlaTtpLBrig amotelei n
oAokANpwaon o€ GWTOVIKH TAATHOPHA TWV AVWTEPW
TIOUMOSEKTWY, Kol eV cuvexeia, adol éxel Stamiotwbei n opbn
AELTOUPYIO TWV OTTIKWY KUKAWUATWY, N UAomoinon
TIELPOUATIKAG SLATOENG LE TIPAYHATLKY YEVECH OHLOTOG OTNV
nieploxn Aettoupyiag Terahertz xpnoLLOMOLWVTOG TIG
oAokAnpwuéveg Slatdéelg, n onoia Ba mephapBdvel
TIPOYLOUTIKE EKTTOUTTY, LETAS00N aAAd kat Afdn Tou onuaTog.

The PhD thesis entitled “Design of integrated optical
transceivers able to operate in the THz band with application
in 5G telecommunications”, aims to study the Terahertz area
signal generation methods using optical circuits, with an
understanding of the key performance indicators, as well as
the factors limiting these setups. For this purpose, extensive
simulation and analysis will be performed in a MATLAB
environment of the optical setups responsible for the
generation of the frequency tones before photodetection,
evaluating them appropriately in terms of their respective
performance metrics and their robustness. In order to
evaluate the Terahertz transceivers at a systemic level, a
simulation will be performed in the VPIphotonics design suite
environment. All the above aim to provide a know-how as well
as some familiarity with the concepts studied, in order to
contribute at the implementation of an experimental setup in
the PCRL, for the generation and detection of signals in the
Terahertz frequency band. The main objective of this thesis is
the integration of the above transceivers on a photonic
integrated circuit, and then, after validating experimentally
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their correct operation, the implementation of an
experimental setup with real signal generation in the Terahertz
frequency band, using these PICs, which will include actual
emission, transmission and reception of the THz signal.

AZHMAKHZ NIKOAAOZ HAEKTPOUAYVNTIKES Kait M. ®pdykog 2mv nopovoa edcn Ho cuveyioet TV Epeuva TOVTAV®D GTO M. ®pdykog EAAnvikA
poBnuatikég uébodol yia 0épo ™ Simhopatikig Tov epyaciog ("Zratiotikds Ereyyog Nétpog. Itedavéag
00UPHATEG TNAETUKOWWVIEG Kot Yrobéoewv ko Eppmveia pe yprion Mn-Movotovng Aoykig") M. Toavakag
GUGTAMOTA PAVTApP Kot g dnpocievong (“Limiting the impact of statisticsas a
proverbialsource offalsehood") yio T ypnon Aoywmg mg
ASIMAKIS NIKOLAOS P. Frangos EMLEPNHATOROYIAG VIl AVATTUEN TEXVIKGY KOL EQUPHOYOV OV | p Erangos Greek
Electromagnetic and KAVOLV ¥p1GN TEXVITIIG VONHOGLVIG, !“*9“’5 KOLOTNV ETEKTAON | patros Stefaneas
mathematical methods for NG L8 VEES TPOGEYYIOELS oLVBVATHS VTGV (T P. Tsanakas
h - machinelearning)
wireless telecommunications
and radar systems Statistical hypothesis testing and mathematical logic for
applications in artificial intelligence and machine learning.
BATENAZ OEOAQPO:- Enefepyaoia kat avaluon lewpylog MatoodmouAog TKOTIOG TNG SL6aKTopIkAG SlatpPrg arotelei n avdAuon Kot I. MatoomnouAog EAAnvikn
MNANATIQTHE HEeYGAou OyKOU LaTPLKWY enefepyaocia peydAouv oykou Latpikwy dedopévwy. H avdAuon | A.-A. Koutoolpng
Sedopévwy Ba Baoiletal otV avamTuén TEXVIKWY EMeSepyaciag LATPLKWY A. Qwtddng
ELKOVWV KoL N eGappoyn TEXVIKWY UNXAVLKAG HaBnong.
VAGENAS THEODOROS- Processing and analysis of big George Matsopoulos The PhD thesis is focused on the analysis and processing of big | G. Matsopoulos, Greek
PANAGIOTIS medical data medical data. The processing will be based on the D. Koutsouris
development of image processing and artificial intelligence D. Fotiadis
techniques.
BAZIAEIOY NIKOAAOZ Enefepyaoia kat avaluon lewpylog MatoomouAog SKOTIOG TNG SLEaKTOPLKAG SlaTptPrg aroteAei n avaAuon Kot I MatoomnouAog EAAnvikn
MEYAAOU OYKOU LOTPLKWY enefepyaocia peydlou oykou Latpikwy dedopévwy. H avauon | A.-A. Koutoolpng
Sedopévwy Ba Baoiletal otnv avamTuén TeEXVIKWY eNefepyaoiag LATPLKWY M. AoBeotdg
ELKOVWV KoL N ehOapHOYH TEXVIKWY UNXAVLKNAG LaBnong.
VASILEIOU NIKOLAOS Processing and analysis of big GeorgeMatsopoulos The PhD thesis is focused on the analysis and processing of big | GeorgeMatsopoulos Greek

medical data

medical data. The processing will be based on the
development of image processing and artificial intelligence
techniques.

D. Koutsouris
P. Asvestas

FTANITIAHZ OEODANHZ

GANITIDIS THEOFANIS

Buotatpikr) MAnpodopikn

Biomedical Informatics

Kwvotavtiva Nikita

Konstantina Nikita

H mpotewvopevn S18KTOPLKN €peuva AMOCKOTEL aTV
Katavonon twv nabodpucloAoyLIKWY UNXAVIOUWY TNG
KAPWTLSIKAG abnpwpdtwong Kot tn BeAtiwon g mpoyvwong
OCUOXETW{OMEVWY KOPSLAYYELOKWY CUUBAUATWY., AELOMOLWVTOG
ueBodouc tng Texvntrig Nonpoaouvng (TN) yla thv katdtunon
€lKOVWV uTtepnyoypadiag tng kapwtibag. H kapwtidikn
aBnpwHATWON TPOKELTAL Yo TTBOAOYLKY) KATAOTACN KOTA TNV
ornoia To dX0g TOU APTNPLOKOU TOLXWHATOG AUEAVEL WG
QMOTEAECUA TNG EVAIIOBeoNG KAl HETAAAQENG OUGLWY, OTIWG
AutibLa, xoAnoTtePOAn, KUTTAPLIKA aroBAnTa, Kat aoBECTLO, OTO
E£0WTEPLKO TOU ayyelov. H katdtunon unepnxoypadikwv
ELKOVWV NG KapwTtidag, SnAadn n “orjpavon” meploxwv
evblapépovtog, Omwe n abnpwpatiki TAdKa, aroteAel pio
oNUavVTKh Sladikaoia e KAVIKO Kal EPEVVNTIKO AVTIKTUTIO,
KaBw¢ SLEUKOAUVEL EMAKOAOUBEG UTIOAOYLOTIKEG AVOAUOELG KOl
unopei va 0dnynoet o BEATLOTEG KAWVLIKEG artodAoeLS. Ma o
oKOTO aUTo, Ba SlepeuvnBei n amoteheopatikdTnTa TNG
XPHoNG KAQOLKWY TEXVIKWY KATATUNONG AAAG KaL TTLo

Kwvotavtiva NikAta
Srupétta MoAepdrn
A.-A. Koutoolpng

Konstantina Nikita
Spyretta Golemati
Dimitrios Koutsouris
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npoodatwyv ueBdswv Babldg Mabnong.

The proposed doctoral research aims at a deeper
understanding of the pathophysiological mechanisms of
carotid atherosclerosis and the improvement of prognosis of
related cardiovascular adverse events. Carotid atherosclerosis
is a pathological condition in which the thickness of the arterial
wall increases as a result of the deposition of substances, such
as lipids, cholesterol, cellular waste, and calcium, inside the
vessel. Segmentation of carotid ultrasound images, i.e.
"marking" areas of interest, such as atherosclerotic plaque, is
an important process with clinical and research impact, as it
facilitates subsequent computational analysis and can lead to
optimal clinical decisions. Artificial Intelligence (Al) methods
will be used towards the development of automated and
interactive segmentation techniques for carotid ultrasound
images and their effectiveness will be assessed against
traditional segmentation techniques as well as more recent
methods based on Deep Learning.

AOYKAZ METPOZ

DOUKAS PETROS

HAeKTpOHayVNTIKES KL
padnuatikég uebodot yla
00UPHATEG TNAETUKOWWVIES Kot
OUOTAKATA POVTAP

Electromagnetic and
mathematical methods for
wireless telecommunications
and radar systems

M. Opdykog

P. Frangos

211 GUVEXELD TPOCPATOV GYETIKOV SIOAKTOPIKOV S TPDOV
v1o TV enifieyn tov Kab. IT. ®pdykov oty Zyoan HMMY
EMII mov agpopovcav tov xopakmpiopd Bordooiog empavelog
(xatdotoon Bokdoong) pe xphon SedoUEVMV PavTap
(TpOyHLOTIKGV, OGO KOl 0t TPOGONOImET)), KOOMS Kot pe TNV
xpnon “nabnpotikov fractals”, n topodoo didaktopikt
Swatpipn Oa kivnbel ota e€ng mepinov mhaicio:

1. Xprion tov TAéov chyXpoveV Kot Tpoxopniévav nebddwv
“nadnpoticév fractals” (m.y. “densityfunctionmethod”).

2. 20ykpion TpdoeaTOV apldunTikdv anoTeEAecUATOV TG
gpeuvnTiKNG opadag tov Kad. IT. dpdykov yio 10 avetépm
TpOPANLa, Ta omoia BacicTnKay Gg TEPAUATIKA dedopEva
pavtdp (ta omoia pag £d00ncav amd v avtictoryn Noppnykn
EPEVLVNTIKY OULASA CUGTNUATMV POVTAP) LE OTOTELEGLATOL TOL
onoia Oa Tpokdyovy and avtiotoya niektpopoayvnticd (H/M)
povtéha. Ta tedevtaio Ba PacicBolv og xprion pedoddmwv dnwmg :
(o) néBodog g draxvdpaveng (variance) (B) pébodog
“fractaldimension”.

3. Xpion 1oV avotépov HeBOdmv ETIoNG KOt Y10 YOPUKTNPIOUO
™G YNWng emeavewng (terrain).

This PhD thesis will be in the area of using real and synthetic
data from ‘Synthetic Aperture Radar’ (SAR) for sea state and
terrain classification by using advanced fractal mathematical

techniques.
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ZAPIAHZ AHMHTPIOX

ZARIDIS DIMITRIOS

METAAA AEAOMENA 2TO XQPO
THX YTEIAZ

BIG DATA IN HELATHCARE

A.-A. KOYTZOYPHX

D. KOUTSOURIS

3TN clyxpovn €moxn, N acBEvela Tou KapKivou €XeL EMNPEAOEL
o€ peydho Babuo tnv avBpwrndtnta. Napd thv avamtuén
GUYXPOVWV TEXVIKWY QTELKOVIONG(LayvnTkn, agovikn
Topoypadia) o Tpdmog avixveuong, Slaxeiplong KaBwg Kat n
aloAdynon Twv peBOSwv avtLeTWwong xpetaovral
TiEPLOoOTEPN UTIOOTHPLEN atd Ta GUYXPOVA UTTOAOYLOTLKA
uHéoa. H texvntr vonuooUvn Kal CUYKEKPLUEVA OL OAyOpLBpoL
Unxavikng/Babeldg pdbnong o cuvSUACHO LE TO PeYAAO
Oyko dedouévwy Tou ta eVEPYETEL eival og Béon va

A. KOYTZOYPHZ
. MAT2OMNOYAOZ
A. OQTIAAHS

D. KOUTSOURIS
G. MATSOPOULOS
D. FOTIADIS

EAAnvikn

Greek




KQTNYOPLOTIOLCOUV KL VAL AVIXVEVOOUV OYKOUG e akpifela.
H BeAtiwon twv napandvw alyopibuwv pmopei va emtteuxBet
pe tnv YnoLakn enegepyacia elkovag mpLv amo t xprion Twv
ueBOSWV texvNTAG vonuoouvng. Tautoxpova Ba e€etaotel kat
0 POPANua tng Slayxeiplong twv Sedopévwy peydhou Oykou,
UE KALVOTOUEG TEXVLKEC, TAXTHOPLEG KOl peBoSONOYiEG.

In the contemporary era, cancer has become an ever-
expanding disease regarding the number of the cases. Despite
the latest advances in medical imaging modalities such as
Magnetic Resonance Imaging (MRI) and Computed
Tomography (CT), detection, treatment selection and the
evaluation of the effectiveness of the latter, require support
from artificial intelligence algorithms. Specifically, machine and
deep learning algorithms can utilize effectively large volume of
medical images and other data in order to classify if a patient
has cancer and segment the region of interest. The
improvement of the aforementioned algorithms is crucial for
obtaining more precise results, therefore image processing
techniques need to be applied on medical images and extract
various informative features that can enhance the whole Al
application. Moreover, in this PhD theses, the management of
big data, using innovative techniques, platforms and
methodologies will take place.

9 KATZAPAHZ MAPKOZ Enefepyaoia kat avaluon lewpylog MatoomouAog SKOTIOG TNG SL8aKToPLKAG SlaTpiPrg aroteAei n avaiuon Kot I MatoomnouAog EAAnvikn
ETUANTITIKWY SeSOUEVWY HEOW enefepyaocia nAektposykedaroypadnudtwy oe cuvduaocpo pe | A.-A. Koutoolpng
HayVNTIKOU AELTOUPYLIKOU v tautdxpovn ANPn dedopévwy amod t xpnon Kayvntikou M. Toavakag
OUVTOVLOMOU KOl TOUTOXPOVOU A€LTOUPYLKOU GUVTOVLOHOU. OL TEXVIKEG TTou Ba avarttuxBouv
HET Ba ebappooToly TOCO O€ UYLELG 600 KAl 0 00DEVELC,.
KAISARLIS MARKOS George Matsopoulos George Matsopoulos | Greek
Processing and analysis of The PhD thesis is focused on the analysis and processing of Dimitrios Koutsouris
epileptic data using fMRI and EEGs data combined with the synchronised data acquired from | P. Tsanakas
synchronized EEGs the fMRI modality. The developed techniques will be applied
on healthy controllers as well as patients.
10 KANADATHE EAEYOEPIOZ Buotatpikry MAnpodopikn Kwvotavtiva Nwita H mpotewvopevn SL8AKTOPLKN €pEUVA ATOOKOTEL OTNV Kwvotavtiva NikAqta EAAnvikn
aglomnoinon pebddwv Texvntrig Nonpoouvng (TN) yia tnv Fewpylog ZTdpou
enitevén e€atopikevong o mayvidia cofapol ckomou yLa A.-T. Ztadpulondrtng
v vyeia. Ta malvibia cofapou okomou Bewpolvtal MAEov
pLa oAUTIUN Yndlakn mapéupacn oto Xwpo Tng uyeiag. Qg
KALAFATIS ELEFTHERIOS Biomedical Informatics Konstantina Nikita €K ToUTOU N oxediaon, uhomoinon kat a§loAdynar) Toug Konstantina Nikita Greek

QOTEAEL AVTLKEEVO ONUAVTLKIG ETILOTNLOVLKAG LEAETNG TO
tehevtaio Sldotnua. Eva mayvidt copapol okomou opiletatl
WG mayvibL to onoio £xeL oXeSLAOTEL LE KATIOLO OKOTIO TIEPQ
artd autov TG SLaokESaong. ITov ToLE TG LYEiag, Ta
mayvibla copapol okomou £0TLATOUV OTH CWHATIKA
anokatdotaon, otn Stdyvwon, otnv eknaibevon (aoBevwv kat
LOTPLKOU TIPOCWTILKOU), 0T CUUHOPDWON OF LATPLKES
CUOTAOELG, OTNV POAyWYH UYLEWVOU TPOTIOU {WHE KaL 0TN
BeAtiwaon tng Yuxikng vyeiag. H xprion mayvidiwy cofapou
oKoToU yia TNV PuxLkn uyeia daivetal va Bpiokel onuavtikod
niebio edpappoyng kal xapaktnpiletal anod supeio anodoyn

G. Stamou
A.-G. Stafylopatis




1600 and Toug XPHOTEG 600 KAL OO TO LATPLKO TTPOCWTTLKO.Me
™ BonBsla peBOSWV auTopATONONUEVNG TIAPAYWYNC KL
€TAOYNG TIEPLEXOUEVOU, TO TtaXViSL coBapol okomol pmopet
TA€0V va yivel «€Eutvon, alomouwvtoag mAnpodopia mou
TLPEXETAL ATTO TO TIPOdIA KAt TN oUVALEONUATIKY KATAOTACN
TOU XPAOTN KoL VO TIPOCOPHUOCEL I} KOO KOl VAL SN LLOUPYOEL
TO TEPLEXOUEVO TOU PE 0TOXO va BeATwoeL Thv PndLakn
napéppaon mou npoodépet. H evowpdtwon uedddwv TN oe
€gunva matyvidla cofapol okomoU 0To XWPO TNG Lyeiag
poodEPeL SuVATOTNTEG SUVALLKAG Au§opEeiwang Tou
emunéSou Suokohiag, aAAayrG TWV OTOXWV KAl TWV KAVOVWY,
T(POPOANG EEATOULKEUUEVWV UNVURATWY KaL T(POCAPHOYHG TOU
TIEPLEXOEVOU OE TIPOAYUATIKO XPOVO E AUTOUATO TPOTIO,
TLOLPEXOVTAG LA EEATOUIKEUEVN EUMELPIA OTO XPNOTN.

The proposed doctoral research aims to utilize Artificial
Intelligence (Al) methods to achieve personalization in serious
games. A serious game is defined as a game designed for a
purpose other than that of entertainment. In the field of
healthcare, serious games focus on physical rehabilitation,
diagnosis, education (of patients and medical staff), adherence
to medical recommendations, promotion of a healthy lifestyle
and improvement of mental health. The use of serious games
for improving mental health seems to find a significant scope
and is widely accepted by both users and medical staff. Serious
games can now be "smart", utilizing information provided by
the user's profile and emotional state and adapting or even
creating their content in order to improve the digital
intervention they offer. The integration of Al methods in
serious gamesoffers possibilities of dynamic changeof goals,
rules and level of difficulty, display of personalized messages
and adaptation of the content in real time automatically,
providing a personalized experience to the user.
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KYPIAZH EYPYAIKH

KYRIAZI EVRYDIKI

Ixedilaon kat avantuén
OUOTNUATWY OTTTLKAG LETAS00NG
Kot aAyopiBuwv Yndrakng
enegepyaociog onpatog pe
XPAON TEXVIKWV UNXOVIKAG
EKMABNONG yLoL TNV OTTLKNA
Slaouvdeon Kevipwy
Sedopévwy

Design and development of
optical transmission systems
and machine learning enhanced
digital signal processing
algorithms for data center
interconnectivity

HpakAng ABpaponoulog

Iraklis Avramopoulos

H SatpPn yia tov titho tng B€ong «Xxedioon Kot avamtuén
OCUOTNUATWY OMTIKAG HETAS00NG KOl aAyopiBuwv PndLakng
enefepyaociag oAUATOG LE XPrION TEXVIKWY LNXOVIKAG
€KUAONONG yla TNV omtikr Slacuvéeon KEVTPWY SeSopévwv»
okomeVeL oTnV oxediaon Kot UAOmoinon KALWOTOUWY
alyopiBuwv enetepyaciog upippubuwy onudatwy pe xprion
TEXVIKWV UNXAVLKAG EKLABNoNG, ot onoiot Ba givat kataAAnAa
oxedlaopévol yla edpappoyn o EAACTIKA OmTikA SikTua Kot
oTNV 510.UVEEGN UTIOAOYLOTIKWV KEVTPWY SeSOUEVWV.
JUYKeKPLEVQ, oTo TAaiolo TG StatpPric Ba avartuxBouv
apXka kat Ba peAetnBolv adyoplBuoL emegepyaciog onuatwy
PAM4 kot 16QAM yla puBpolc dvw twv 56 Gbaud. Stnv
OUVEXELR, oL aAdyoplBuol autoi Ba Stapopdwbolv katdAAnAa
wote Aettoupyieg tng aAuoidag aviyveuong orfpatog va
avtkataotabolv pe ahyoplBuLkd pépn mou unootnpilouvv Thv
XPHoN TEXVIKWVY UNXAVIKAG EKLABNoNG.

The dissertation title "Design and development of optical

Hp. ABpapomnoulog
M. BapBapiyog
I. MatoomnouAog

Iraklis Avramopoulos
M. Varvarigos
G. Matsopoulos

AyyAka

English




transmission systems and machine learning enhanced digital
signal processing algorithms for data center interconnectivity"
aims at the design and implementation of high-speed signal
processing innovative algorithms using machine learning
techniques which are suitably designed for application in
flexible optical networks and in the interconnection of
computer data centers. Especially, in the context of the
dissertation, PAM4 and 16QAM signal processing algorithms
for rates above 56 Gbaud will be initially developed and then
studied. Consequently, these algorithms will be configured to
replace chain functions of signal detection with algorithmic
parts in order to support machine learning techniques.
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MAKAPOYNH2 KQONZTANTINOX

MAKAROUNIS KONSTANTINOS

HAeKTpOHayVNTIKES KL
padnuatikég uébodol yla
aoUPUATEG TNAETUKOWWVIES Kot
OUOTAMOTA POVTAP

Electromagnetic and
mathematical methods for
wireless telecommunications
and radar systems

M. Opdykog

P. Frangos

Enilvon Zvompdtev Awgopikov E&iohoswv pe Epappoyég
oe Alyopifpovg Teyvntig Nonpoovvng : H enilvon
GLGTNUATOV JLOPOPIKOV EEICHOCEMV OTOTEAEL TO KOPLO
TPOPAN LA 6 TOALG EMOTNHOVIKE TTEdia. Atdpopa LOVTEAQL,
OTMG TOL EMBNUOAOYIKA, SEV EIVOL YPOUULKE KOt 1] EUTAOKT TOV
{nrovpévev cuvapmoenv dev givar Ypoppkng popeng. Ot
alyopdpotl Teyvntng Nonpoovvng, pe Baon Texvntd
Nevpovikd Aiktvo, mailovv onpovtikd poro oty avolntnon
A0oNG 1 AMGEMV GE TETOLOL GLGTIHLLOLTAL.

2 dotpiPr| oL mapapeTpol TV {NTOVUEV®V GUVOPTNCGEDV
Ba givan o1 eicodot 6to Teyvntd Nevpwvikod Kot ot amokAicels-
opdipota Oo givor ot £€odot. Kabe v-ada mapopétpov Ho
amotelel pio evaAiaktikr Avor. Ot evaAloktikég Aoels o
mapdyovral pe Fevetikd Alyopbpio.

H eknaidgvon tov Texvntod Nevpovikod Awtoov o
yiveton pe katovoun Adbovg 1 pe avdivomn Topoyoviov 1 Kot
ue ta dvo. Eniong, Oa dwupopewbei, pe avéivon mapayoviwv,
KEMQOG KAVOVOV-GUUTEPACULATMV Y10, TO TOV PpickovTat
KOAEG EVOALOKTIKEG AVGELC.

Ot evarhaktikég A0oeis mov mapdyovtar pe I'evetikd
AlyopBpo ghéyyovtor oo to Texynto Nevpwvikd Aiktvo kot
amd 10 KEAMQOG KOVOVMV-GUUTEPACUATOV Kot OGEG KptvovTal
KoAEG SOKILACOVTaL GTO LOVTEAO.

Mia evarraktiky Avon Babporoyeiton pe fdon v
amdKAIoN, TV OTAOTNTE TG, TNV GLUPATOTNTA TNG 1E
TPOYEVESTEPT YVAGT KAT. dpa, Oo epaprocbet uébodog
a&LoAdYNONG e TOAAGL KpLTipLa.

To Teyvnto Nevpovikd AlkTvo kot To KEAPOG KOvOVmV-
counepacudtov Ba eEelicoovtol oTadoKd.

T o képPovg tov Texyvntov Nevpwvikod Atktvov Ho
£€€TOOTOOV KOl GUVOPTIGELG KUUOTIKNG LOPPNG.

Emriong, n €£0d0¢ Tov Teyxvntov Nevpwvikov Aktdov propet
va givat 0 Babpog 1 to eninedo a&lordynong mov TpoKHNTEL And
™ péBodo pe moAld kprripua. Ko 1y mepintoon avtn Oa
e€etootel.

InuerdveTol 0Tt panpotikny Ekepacn tov {ntovpéveov
GUVOPTHGEMV OEV EIVOL EK TOV TPOTEPOV YVAGTI|. ZUVETMS, O
apOpdg Tov mapopitpov (eicodot oto Texvntd Nevpovikd
Aiktvo) pmopei va givan peydrog 1 mapdiinia va Aoppéver
KDPpa doKun S10POPOV HAONUATIKOV EKPPACEDV.

Solution of systems of differential equations with applications

MN. ®paykog
M. Ztedavéag
M. Toavakag

P. Frangos
Petros Stefaneas
P. Tsanakas

EAnvikn

Greek




to artificial intelligence algorithms.
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MAPMAAIAOY ANNA

MARMALIDOU ANNA

Bloiatpkr) MAnpodopikn

Biomedical Informatics

Kwvotavtiva Nikjta

Konstantina Nikita

H mpotewvopevn S18aKTOPLKN €peuva OOCKOTEL aTV
Katavonon Twv MOAUTTAOKWY KOl TIOAUTIAPOYOVTIKWY QULTLOV
™G NAKLOKNAG kUALONG TNG wXPAS KNALSAG, KaBwG Kat oTn
BeAtiwaon tng mpoAning kat tng Bepameiagtng Le tn xprnon
ueBodwv Texvntric Nonpoouvng (TN). H nAwkiakn ekdpUAion
™G WXPAG KNALSaG KaTnyoplomoLeitat og Enpou TUToU (UNn-
€l8pwHATIKA 1 ATPOdLKA KaL 0 LYPOU TUTIOU (EELEPWHATIKA
1 veoayyelakr) kat, cUpdwva e tov MNaykoopo Opyavioud
Yyeiag, eivat n kUpla attia TUGAWONG OTLG AVEMTUYUEVES
XWPEG,EVW KATATACCETAL TPITN TTOYKOOUIWG HETA TOV
KATapPAKTN Kot To YAaukwua. MNa thv katavonon tg
naBoduaoioloyiog tng nAkLakng ekdpUALONG TNG wXPAG KNALSaG
KaL Tn Stepelivnon TnG AMOTEAECUATIKOTNTAG VEWY
napaydvtwy veupomnpootaciag, Oa avamtuxBolv
UTIOAOYLOTIKG povTéda dwTolmodoxeéwv. MNapdAinAa, Ba
SlepeuvnBei n Suvatdtnta BeAtiwong tng opOAAUKAG
QITELKOVLONG, N omolia arote)el tn Bdaon yia Thv tpoAndin kat
Slaxeiplon aoBevwv pe nAklakn ekpuAlon TG wxpAg knAdag,
Stapntkn apdipAnotpoeidondBela katl anodpain tou
apdBAnotpoeldoug, cuvdualovtag th LEBoSo TopoypadLkig
amnekoviong OpticalCoherenceTomography (OCT) pe TEXVIKEG
TN.

The proposed doctoral research aims to unravel the complex
and multifactorial causes of Age-related Macular Degeneration
(AMD), as well as to advance prevention and treatment of
AMDuwith the use of Artificial Intelligence methods. AMD
occurs in neovascular ("wet" or exudative) and nonneovascular
("dry" or nonexudative) forms, and, according to the World
Health Organization, it is the leading cause of blindness in
developed countries and ranks third worldwide after cataract
and glaucoma. To understand the pathophysiological
mechanisms of AMD and investigate the possible desirable
effects of new neuroprotection agents, computational
modelsof photoreceptor cellswill be developed. Moreover,
ocular imaging, which is the mainstay for prevention and
management of patients with macular degeneration, diabetic
retinopathy, and retinal vein occlusion, will be enhanced by
combining optical coherence tomography with Al techniques.

Kwvotavtiva NikAqta
Srupétta MoAepdrn
I. Ztdpou

Konstantina Nikita
Spyretta Golemati
Giorgos Stamou

AyyAkd

English
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MMNAPTZIQKAZ IQANNHZ

BARTSIOKAS IOANNIS

AMyopLOpoL MpocapUOCTIKAG
AvaBeong Padlonopwv oe
Kupehwtd Aiktua 5™ Mevidg
(5G) ne Xpnon Texvikwv
Mnxavikig Maenong

Machine Learning-Based
Adaptive Radio Resource
Management Algorithms in 5G
Cellular Networks

A.-O. KakAhopdvn

Dimitra Kaklamani

OL au&avOpEVEG QMALTAOELS yLa LEYOAUTEPOUG pUBLOUG
UETAS00NG OE KWVNTOUG XPOTEG KAL N UTIOCTAPLEN EPapUOYWV
ue eAdxlotn kabuotépnon, €6woe wbnon otnv elocaywyn Twv
Sutbwv Kwvnthg thAsdwviag 5™ yevids. ITomhaioto auto,
urnootnpilovtat KavotoUeS TEXVOAOYIES, OTWE N Xprion
XW\LOOGTOMETPIKWY KUMATWY HETAS00NGC, KaBwg Kat n umapén
KLVNTWV QVAPETASOTWY. ZUVETIWG, N AVAyKN yLa armodoTikn
avdBeon padlonopwy GToug KvNToUg XproTeg kabiotatal o
enikatpn amnd noté. Ita mlaiola tng St8aktoptkng Statptpnc,
Ba peletnBolv alyopLOUOL TPOCAPUOOTIKAC avABeong
PASLOTIOPWYV LE XPAON TEXVLIKWY UNXAVIKAG LABnong, £Tot

A.-0. KakAapdvn
lakwpog Beviépng
AB. NavayomnouAog

Dimitra Kaklamani
lakovos Venieris
Ath. Panagopoulos

EAAnvkn

Greek




wote kKaBe dopd va mpaypartonoleitat n BEATIOTN Katavoun
avaloya pe TG ouvOnKeg Tou SiktUou.

The increasing demand for increased user data rates and the
support of zero latency applications, has boosted scientific
research towards the implementation of fifth generation (5G)
networks. In this context, novel technologies are introduced,
such as millimeter wave (mmWave) transmission, as well as
the support of mobile relay nodes. Therefore, effective
resource allocation is of utmost importance. In the framework
of the proposed Ph.D thesis, various radio resource
management algorithms will be investigated, with emphasis in
the usage of machine learning techniques, in order to achieve

optimum allocation per network realization.

15 NIKOAAIAHS AHMHTPIOZ Edapuoyn HpakArg ABpapdmnoulog H Bgpatikr meployr tne StatptBrg eotiddetat otnv xprion Hp. ABpapdroulog AyyAkd
T(POYPOUUATI{OLEVWY OAOKANPWHEVWY GWTOVIKWY KUKAWUATWY yLa ThV M. BapBapiyog
OAOKANPWHEVWV GWTOVIKWY T(PAYLOTOTOINGN TIOUMOSEKTWY, LKAVWV YLt TNV I. MatoomnouAog
KUKAWUATWY O€ aoUppata npaypatonoinon Siepyaciwyv og acUpuata diktua 5ng yeviag,
Siktua 5n¢ yeviag oL omoieg Sev givat eUKoAo va paypatononBolv pe
NIKOLAIDIS DIMITRIOS Iraklis Avramopoulos NAEKTPOVIKA KUKAwpaTa. TEToLEG Slepyaaieg ival yévvnon Iraklis Avramopoulos | English
Implementation of €UPUTWVIKWY CNUATWY OE UITAVTEG CUXVOTNTEG LEYUAUTEPES M. Varvarigos
programmable photonic Twv 92 GHz €wg kat 300 GHz, n oxnuatomnoinon 6€oung mou G. Matsopoulos
integrated circuits in 5G wireless e&€pxetal tng kepaiag, kaBwg kat n Adn tétowwv
networks €UPLIWVIKWYV onudtwy. Emiong eotidletal kat otnv Stenadn
TWV GUYKEKPLULEVWY TIOUTIOSEKTWY e TA UTLOAOUTOL SOpLIKA
otolxela evog KOUBOU SIKTUOU 5N¢ YEVLAG, e TNV avamTuén
TOU KATAAANAOU UAKOAOYLOMLKOU G€ GUOTOLXIEG EMLTOTILAL
TIPOYPOUUATI{OMEVWY TIUAWV yLa. TNV ETLTUXN OAOKApwaon
ToUG (systemintegration) pe Toug KOUBOUG TwV SIKTUWV.
The topic of the dissertation focuses on the use of integrated
photonic circuits for the realization of transceivers, capable of
carrying out processes in 5th generation wireless networks,
which are not easy to accomplish with electronic circuits. Such
processes are the generation of broadband signals in bands of
frequencies greater than 92 GHz up to 300 GHz, the optical
beamforming of the antenna output, and the reception of such
broadband signals. It also focuses on the interface of the
specific transceivers with the other structural elements of a
5th generation network node, with the development of the
appropriate firmware in FPGAs for their successful system
integration with the network nodes.
16 MANOMOYAOZ IQANNHZ Evorotnpéveg Yrinpeoieg lakwPog Beviépng Sxeblaon apxLtektovikig, ektipunon enidoong kL avamtuén o IdkwPog Beviépng EAAnvikn
Mnxavikig Maenong oe TiepBAMoVTA KIVNTWVY CUGKEV WY, TIAXTPOpUAG evortotNpévwy | Afuntpa KakAapdvn
MNepBarlovta Kwvntou UTNPECLWY, BaCLOPEVWY OE Texvohoyia Mnyxavikng Madnong Nektaptlog Kolupng
YroAoylopou
Architecture design, analytics, and development of an
PANOPOULOS IOANNIS Machine Learning as a Service lakovos Venieris integrated services platform for mobile devices, based on lakovos Venieris Greek
for Mobile Devices machine learning technologies. D.-T. Kaklamani
N. Koziris
17 NANATZIMNAZ MIXAHA TEXNHTH NOHMOZYNH 2TO A.-A. KOYTZOYPHZ To B¢ua tng Sidaktopikng StatplBrg adopd tnv oxediaon kat A.-A. KOYTZOYPHZ AyyAka




PAPATSIMPAS MICHAIL

XQPO THZ YTEIAZ

ARTIFICIAL INTELLIGENCE IN

HEALTH CARE

D.-D. KOUTSOURIS

avamntuén neBoSwv TEXVNTIG VONUOGUVNG KAL UNXAVLIKAG
uabnong, ot omnoieg Ba epappootolv oe deSopéva mou Ba
adopolv TNV KAWLKN Slaxeiplon kat tnv autodlaxeipon
XPOVLWV 0I0DEVELWV, ATTOCKOTIWVTACG OTNV EYKALPN KOL OKPLBH
TPOPAEPN KPIOLUWY yLa TV UYELQ TOU ATOUOU YEYOVOTWV.
Napadeiypata T€tolwv Xpoviwv aobevelwy eivat o
ocakyxopwdng StaBrtng tumou 2 (2AT2), n xpovia anodpakTiki
mveuplovortaBeta (XAM), kot n KapSLakr avemAapKeLa. ITLG
nipoavadepBeioeg MEPUTTWOELG XPOVIWY TaBroewv, Ba yivel
nipoonabela avixveuaong Stadopwv MPOTUNWY, OTWG yLo
Tapadelypa eival ta UTOYAUKOLUKG eTtelodSLa otov ZAT2, oL
ofeieg e€apoetg otnv XAl, kaBwg emiong Kot ot
KAPSLOYYELAKEG AVWHAALEG OTNV TiEpIMTWOoN acBevwv Le
KapSLlakn avemdpkela. TENOG, N TPOWPN Kot EMUTUXAS
QaViXVEUON TETOLWV EKTAKTWV TIEPLOTATIKWY, UTTOPEL VoL
oUMBANEL aoBntd otn BeAtiwon g motdtnTag {wrig Tou
atopou.

The Ph.D.dissertation will focus on the application of artificial
intelligence algorithms and machine learning methods to big
data of patients, who suffer from chronic diseases. The
objective of this research is toaccurately predict critical
incidents at an early stage, which may put the patients’ lives in
danger. Examples of such common chronic diseases are
chronic obstructive pulmonary disease (COPD), type 2
diabetes, and heart failure. For each of these chronic diseases,
different patterns will be identified, such as hypoglycemic
episodes intype 2 diabetes, acute exacerbations in COPD, and
cardiovascular abnormalities in heart failure. The proposed
research can play a significant role in improving the patients’
life by forecasting the incidents that may put them in danger.

. MAT2OMNOYAOZ
A.OQTIAAHZ

D.-D. KOUTSOURIS
G. MATSOPOULOS
D.FOTIADIS

English
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ZNANOZ MIXAHA

SPANOS MICHAIL

THAETATPIKH KAl

THAEMAPOYZIA 2TO XQPO THX

YTEIAZ

HELATHCARE TELEMEDICINE &

TELEPRESENCE

A.-A. KOYTZOYPHX

D.-D. KOUTSOURIS

Enidpaon povtéAwv cuunepipopds acbevwv og cuoTripaTa
CDSS (ClinicalDecisionSupport Systems ) pe tnv xpnon
TEXVNTAG vonuoouvng

Ta cuothpata CDSS éxouv efelixBel Spapatikd and ta
TPWTA TOUG BApATA KAl KUPIWG Le TNV Evtal ToUG 0€ KAVIKEG
POEG epyaciog kot AN KAWVIKA cuoTrpaTa TTANPOdOpLWV.
Méoa o€ éva LATPLKO 0pYaVIGHO 0 PNdLAKAG
UETAOXNUOTIONOG QMOTEAEL L0 OPYOVWTLKH Kol AELTOUPYLKA
oAAayn TOU OPYOVIOHOU, HECW ULaG EEUTTVNG EVOWATWONG
PndLakwv texvoloyuwyv, SLadLkacLwy Kat LKAVOTHTWY 0 OAa
Ta enineda kal AeLtoupyieg, Le opyavwpEVO TPOTO. ITa
mAaiola auTd BEAOUE VoL UITOPOULE VL TTapakoAouBoU e Tov
TIARPN KUKAO TOU aeBevr| Le BAON TG UTINPEGIEG TTOU €XEL
emAé€eL va AdBeL oTov opyaviopo. Ta oAAamAG cuoThpata
onwg APP acBevn, Callcenter, socialmedia, booking,
Medicalfiles , EMR, loyalty , patientopinionkArnt, givat
Aettoupyieg oL omoieg Sivouv pia GAAN ewkova kat Ba
€0TLACOUV OTNV TARPN Kavoroinon tou acBevr). OAeg ot
napandvw rknpodopieg Suvartal va tpododotolv cuoTuaTa
CDSS ta omoia e TNV GELPA TOUG TTPOETOLUALOLY amodATELS

A.-A. KOYTZOYPHZ
. MAT2ONOYAOZ
M. TZANAKAZ

D.-D. KOUTSOURIS
G. MATSOPOULOS
P. TSANAKAS

EAAnvikn

Greek




yla tnv voonhAeia eite otnv KAWLKK £ite 0TO OTTTL AAAA KOl
nipoteivouv otov mAfpn KUKAO e€umtnpétnong tou acBevn
ONUAVTIKEG AANOYEG. YTIAPXEL EUPELQ AVayVWPLON, OTN
BBAoypadia, Tng onuaciag tng Ssutepeovoag xprong
Sedopévwy uyeiag, yla utooTtrpLen arnodpdoswy Kot BeAtiwon
TOLOTNTOG. YIAPXEL EMOUEVWGE ULA TIPOPAVAG CUVALVEDN OTL N
agloroinon Seutepoyevwv S50uEVWV TTAPEXEL oTA
cuoTApaTa Lysiog TEPAOTLEG EUKALPIES yLa T BeAtiwon Tng
TOLOTNTOG TNG TEPIBAAYNG KO TNG TIPAKTIKAG TTOU
akoloubBeitat.

Influence of patient behavior models on CDSS systems (Clinical
Decision Support Systems) using artificial intelligence CDSS
systems have evolved dramatically from their early steps and
especially with their integration into clinical workflows and
other clinical information systems. Within a medical
organization, digital transformation is an organizational and
functional change of the organization, through a smart
integration of digital technologies, processes and capabilities
at all levels and functions, in an organized way. In this context,
we want to be able to monitor the complete cycle of the
patient based on the services he has chosen to receive in the
organization. The multiple systems, such as patient APP, Call
center, social media, booking, Medical files, EMR, loyalty,
patient opinion, etc., are functions that give a different
perspective and will focus on complete patient satisfaction. All
of the above information can power systems CDSS, which are
responsible to make decisions for hospitalization either in the
clinic or at home but also suggest to the full cycle of patient
service significant changes. In the literature, importance of
secondary use of health data for decision support and quality
improvement, is widely recognized. There is therefore an
obvious consensus that the use of secondary data provides
health systems with enormous opportunities to improve the
quality of care and practice.

TOMEAZ ZHMATQN, EAEFXOY KAl POMNOTIKHZ
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KAAYBA AHMHTPA

KALYVA DIMITRA

JUVEPYATIKOG EAEYXOG N
VPOUUULKWV SUVOULKWV
OUOTNUATWY PE avBEKTIKOTNTA
o€ KOKOBOUAEG eTBETELG

Cooperative control of nonlinear
dynamic systems resilient
against malicious attacks

Kwvotavtivog Tladéotag

Costas Tzafestas

H TtepLoyr) TOU GUVEPYATIKOU EAEYXOU TTOAU-TIPOKTOPLIKWV
SUVOULKWY CUOTNUATWY EXEL CNUELWOEL ONUAVTIKA T(PO0do
v tehevtaia Sekaetia e TTOANEG EPAPUOYEG OE POUTIOTIKA
oxnuarta, Siktua aledntripwy, petadopkd Siktua kot diktua
NAEKTPLKAG eVEPYELAG. Eva Baoikd mpoBAnua tou €xeL
avakUpeL elvat n avapaduion tng aohdAELog AUTWY TWV
ouotnuAtwy. 2ta mhaiota tng StatpBrc Ba yivel avaAuon kat
oxediaon VEWV KaTavepnUEVWY alyopiBuwy EAEyxou yia un
YPAUUIKA SUVOLKA cuoTrpata ot omoiot ivat DocuSign
Envelope ID: 8C6C6B8B-790B-48A7-9460-
F6D276D911472avBektikol otnv Umapén KakOBouAwv
TpaKkTtoOpwV Kat /n emlbéoewvdpvnong eEunnpetnong oto
SiKTUO EMIKOWVWVIAC.

The field of cooperative control of multi-agent dynamical

Kwv. TladEéotag
M. Mapaykog
A. Motaplavog

Costas Tzafestas
P. Maragos
A. Potamianow

AyyAka

English




systems has undergone significant progress during the last
decade with many applications in robotic vehicles, sensor
networks, transport networks and electric transmission
networks. A central problem that has emerged is the security
upgrade of these systems. In this context, the thesis will design
and analyze new distributed control algorithms for nonlinear
dynamical systems which are resilient against malicious agents
and/or denial of service (DOS) attacks in the agent
communication network.

TOMEAZ TEXNOAOTIAZ NAHPO®OPIKHZ KAl YIIOAOTIZTQN
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ANAZTAZIAAHZ KONZTANTINOZ

ANASTASIADIS KONSTANTINOS

Alaxeiplon YmoAoylotikol
Nédoug

Edge and Cloud Data Manageme
nt

BaoWwkn Kavtepé

Vasiliki Kantere

To Edge kat to cloud computing yivovtat to Kupiapxo
napadetypa yia tn ouloyn, Slaxeiplon kat emefepyacia
noManAwv dedopévwy og cuotripata loT. Ze tétola
CUOTAMATA, CUCKEUEG TTOU ELTE MAPAYOULV ELTE KATAVAAWVOUV
ta Sedopéva Pmopouv va SLaokoprioTouv Kat va cuvseBouv
TOTUKA HEOW SIKTUOU KWVNTAG TNAEPWVIAG, KL CUYKEKPLUEVA,
OMO KoL TEPLOCOTEPO, HEOW SIKTUOU KNTHG TNAsdwviag 5ng
YEVLAG. TEToa SikTua £XouV augnUévn avaykn yla moépoug, Le
€€aPETIKA UPNAT SLABECLLOTNTA KaL ETIKOWWVIA OE
TPAYHATIKO XpOVo PeTafl mnywv. Emopévwg, n xpron Siktlou
5G o€ neptBaAAov cloud-edge amattel TeXVIKEG TTOU
BeAtiotonololv TNV Kataveunuevn Slaxeiplon kat
enefepyaocia Sedopévwy. Autr n Sidaktoptkn StatplBr Ba
Slepeuvnoel tn BEAToTN Slaxeiplon kat emefepyacia
SeSopévwy Nywv 1ou cuvdéovtal pécw Siktvou 5G. To
€MikevTpo Ba elval n mapaywyn TEXVIKWY TTOU LELWVOUV TOV
OyKOo TWV §eSopévwv Tou KUKAOHOopoUV 0To SIKTUO, LELWVOUV
TOV OyKO TwV deSopévwy TIou armoBnkevovTaL OTLG TINYEG,
ETUTUYXAVOUV €yKaupn emegepyacio twv SeSopévwy Kat
au&avouv tnv torkr Slaxeiplon kot emetepyacio Sedopévwy.

Edge and cloud computing are becoming the prevalent
paradigm for the collection, management and processing of
multifarious data in loT systems. In such systems, devices that
either produce or consume the data can be locally dispersed
and connected via mobile network, and specifically, more and
more, via 5th generation mobile network. Such networks have
an increased need for resources, with ultra-high availability,
and real-time communication between sources. Therefore,
using 5G network in an edge-cloud environment necessitates
techniques that optimize the distributed management and
processing of data. This PhD thesis will investigate optimal
management and processing of data of sources connected via
5G network. The focus will be the production of techniques
that reducing the volume of data that circulate in the network,
reduce the volume of data that are stored in the sources,
achieve timely processing of the data, and increase local data
management and processing.

BaoWikn Kavtepé
3. NanaBaciieiov
Baoilelog Kapuwtng

Vasiliki Kantere
S. Papavasileiou
Vasileios Karyotis

AyyAa
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APMENIAKOZ FEQPT102

ZxeSlaou0G EmLtayuvtwy pe
Enavadiapopdolpeveg
APXLTEKTOVIKEG YLa MOAUTIAOKEG

AnuATPELOG ZoUVTPNG

Ot avaduodueveg epappoyéc Web omwg to cloud computing, ot
edappoyEg peydwyv Sedopévwy kat smartphone éxouv
QUENOEL oNUAVTLKA TO HOPTO £pyaciag ota KEvipa Sedouévwv

AnUATELOG ZoUVTPNG
SwtApLog ZUdNg
Joerg Henkel

AyyAkd




ARMENIAKOS GEORGIOS

Edappoyég Enefepyaoiag
SApATOC

Accelerators design of complex
signal processing applications
with reconfigurable
architectures

Dimitrios Soudris

ta teleutaia xpodvia. To 2013, n cuvoAtkr kukhodopia Tou
SIKtUoU TwV KEVTPpWY edopévwy ftav riepinou 3.000 Exabytes
KQL EKTLLATOL OTL HEXPL TO TENOG Tou 2020 Ba mepAoeL TO
zetabytes. H av€non 6edopévwy uneptepei to TPOMO
uetaBoArc tou Moore, o omoiog Seixvel TIG KUpLAPXOUV TACELG
™e avénong otolxeiwv Aoyw KALLAKkwong tpaviiotop. To
xaopa deSopévwy ExXeL apxioet va yivetal opato katd ta
tehevtaia 5 xpovia. H 8idaktoptkr SlatplBr otoxeveL otnv
QVATTUEN HLOG EVEPYELOKA OTTOSOTIKAG MAXTHOPLOG Yo
Kévipa SeSopévwy Tou Ba amotelolvtal amo: (a) EVEPYELAKA
arnodotikolg SlakouLoTEG Tou Baoilovtal o
T(POCAPOCUEVOUG ETILTAXUVTEG UALKOU (FPGA servers) kat (2)
MPOYPAUUOTIOTIKO LOVTEND TIOU B0l ETILTPETEL OTOUG XPHOTES
VOl XPNOLUOTIOLOUV QIPOCKOTITOL ETULTAXUVTEG UALKOU O€
€TEPOYEVI UTIOAOYLOTIKA CUCTHLOTA, XPNOLLOTIOLWVTAG
napadootakd kEvipa Sedopévwy Kat mAaiola
T(POYPOUUOTIONOU TTOANAAWY TUpAvwy (.. MapReduce,
Storm, Spark, k. ATt.).

Emerging web applications like cloud computing, Big Data and
smartphone applications have increased significantly the
workload on the data centres during the last years. In 2013,
the total network traffic of the data centres was around 3,000
Exabytes and it is estimated that by the end of 2015 it will
cross the 5,000-Exabyte mark. The data growth outperforms
even Moore’s law, which reveals the dominating trends of
data growth compared to transistor scaling. The data deluge
gap has started becoming obvious over the last 5 years.
VINEYARD will develop an energy-efficient integrated platform
for data centres that will consist of (1) energy-efficient servers
based on customized hardware accelerators (novel
programmable dataflow engines and FPGA-based servers) and
a (2) programming framework that will allow users seamlessly
to utilize hardware accelerators in heterogeneous computing
systems by using traditional data centre and multicore
programming frameworks (e.g. MapReduce, Storm, Spark,
etc.)

Dimitrios Soudris
Sotiris Xydis
Joerg Henkel

English
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APZENOZ ANAZTAZIOX

ARSENOS ANASTASIOS

Awadavig kat Emeénynotun
BaBid Mabnon kat Texvntn
Nonuoouvn

Transparent and Explainable
Deep Learning and Artificial
Intelligence

Stédavog KOALag

Stefanos Kollias

To avtikeipevo tng StatpBng eivat n avdamtuén Aladpavoig kot
E€nyriowng Babag Mdabnong kat Texvntrig Nonpoouvng. Ta
ouotnuata BabLdg Habnong oTig MEPLOCOTEPES TIEPUTTWOELS
elval oAU mepimloka kat n Stadikacio Twv anopAacewy Toug
elval SUokolo va epunveuBei. Katd ouvénela, otn peyain
TIAELOVOTNTA TWV TEPUTTWOEWV XPAOoNG, Ta LOVTEAQ BaBLAg
Habnong xpnotonololvTal WG 'Haupa KOUTLd', YEYOVOG TTou
Sev elval amodeKkTO 0g ONUAVTIKEG EGAPHOYES, OTWG N LyEia.
H £€iynon twv cuotnudtwy DL / Al propei va emiteuyBei:
HEOW TNG KATAVONGONG EEAYWEVWY AVATIAPACTACEWY, LECW
NG SnpLoupyLag XapTwy BepUOTNTAG, LE OTTTIKOTIOINON TWV
Sedopévwy €L0060U, i) TWV TUNUATWY TG EL0OSOU TTOU
BoriBnoav to poviélo yla va apeL Ty anddaor] Tou, HEow
™¢ e€aywyng LETa-e€NYNOEWY Ao PEUOVWUEVOUG XAPTES

Stédpavog KOALag
A.-T. Ztadulondtng
lewpyLog Itapou

Stefanos Kollias
A.-G. Stafylopatis
George Stamou

EM\nvika i
AyyAka

Greek or
English




BeppotnTag, K&. O KUPLOG 0TOXOG TNG TIPOTELWVOUEVNG EPEUVASG
eival n avamntuén pebddwy yla Ty epunveia tng Snpoupyiag
anodpdcewv MoAAWV alyopiBuwv Babag pabnong,
petaaivovtog and cUYKEKPLUEVA TIPOPBAN AT OE AYVWOTIKES
ueB6Sou¢ ou propolv va epappootolv oe Stddopa HoVTEAQ
kat edia epappoyng.

The subject of the thesis is Transparent and Explainable Deep
Learning and Artificial Intelligence. Deep learning systems in
most cases are very complicated and it is difficult to be
interpreted. Consequently, in the vast majority of use cases
deep learning models are treated as black-box systems. In life
critical applications like healthcare lack of explainability in the
decision of the model is not acceptable. Explaining DL/Al
systems can be achieved: through understanding of the
learned representations; by deriving heatmaps visualizing
which pixels have been most relevant for the model to arrive
at its decision, or highlighting the most sensitive parts of an
input; deriving meta explanations by clustering individual
heatmaps; other related approaches. The principal objective of
the PhD rcscarch is to develop a method for the interpretation
and explanation of several deep learning algorithms, moving
from task specific methods to agnostic methods that can be
applied across various models and application fields.
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TAAANONOYAOZ AHMHTPIOZ

GALANOPOULOS DIMITRIOS

AOYLOULKO CUOTHLOTOG KoL
ebapUOYES yLo cUOTHHOTO
MEYAANG KALLOKOG

Applications and System
Software for large scale systems

lewpyLog Nkovpag

Georgios Goumas

H gpguvntikn epyooio Oo €0TIAGEL G VTOAOYIOTIKG GLGTALLOTO
vynAav emddcemv (HPC) duvapel pe etepoyeveig emtayuviég
OMMOG KAPTES YPAPIKDOV KOl OVOSIULTAELLES OPYITEKTOVIKEG KoL
B £xel g 6TOYO TNV EMTAYLVOT TG EKTEAEDT|G, TN MEiwoN TG
KOTOVIAMGOTG EVEPYELNS KOl TNG SLEVKOAVLVGNG TOV
mpoypoppatiot. Oa peretndei oAdKANPN N oToifa TOVL
eumAEKeTOL 6T PEATIOTONOINGT, AT TNV EXOVACYESIAGT TNG
O10G ™G EQUPUOYNG, TNV EXEKTOOT TOV CLGTHLATOS XPOVOL
EKTELEDT|G, HEYPL TO AOYIGHIKO GLGTNATOG (AetTovpytcd
GUOTNNO, SLOYEPLOTHG TOPMV) KO TO VAIKO.

The research will focus on large scale High Performance
Computing (HPC) systems that potentially utilize
heterogeneous accelerators like GPUs and FPGAs. The goal is
to improve performance, energy efficiency and
programmability of such systems. We will study the entire
stack from the algorithmic redesign and the extension of the
runtime system, to the system software (operating system,
resource manager) and the hardware.

Fewpylog MNkovupag
Nektdplog Kolupng
Alov. MVeUPOTIKATOG

Georgios Goumas
Nectarios Koziris
D. Pnevmatikatos

AyyAd

English
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TKOAIAZ KONZTANTINOZ

GKOLIAS KONSTANTINOS

Katavepnuéva Zuotiuota
AvaAutikig Ene€epyaoiag kat
ArnoBrikeuong ueyding
KAlpakag AeSopévwv

Distributed Large-Scale Systems
for Analytical Processing and
Storage of Big Data

Nektdplog Kolupng

Nectarios Koziris

OLmpoodateg TeXVOAOYIKEG e€ENiEELC EMETPEY AV OE OPLOPEVES
TEXVIKEG UNXOAVIKAG LABNONG -TLX. VEUPWVLKA SiKTUua- Vo
emdeifouv onpavtikn mpoyvwotikh Suvaun kepdilovrag
UEYAAN TpoCOoxN Ao TNV KowotnTa. ApXIKA n épeuva
€MUKEVTPWONKeE otn BeAtiotonoinon kat tnv e€€AEN Twv
alyopiBuwv. Q¢ amotéAeopa, UTIAPXEL LOVO HLa
TIPOKATOPKTLKN KATOVONGON TOU TPOTIOU LE TOV OTtoio autol ot
aAyOpLOUOL UITOPOUV VOL CUVUTIAPXOUV OAAQ HE TNV TPEXOUOA
texvoloyLkr urtodopr. KaBwg to UALKO uotepei mavta otnv

Nektapiog Kolupng
lwav.Kwvotavtivou
Fewpylog MNkovpag

Nectarios Koziris
J. Konstantinou
G. Goumas

AyyAka

English




KALVOTOUIO OE OXECN LE TO AOYLOULKO Kal KaBwe eVIoXVETAL O
TPEXWV MoAamAactaopdg Sedopévwy, gival {wTikAg onpoociag
VOl KOLTAVONOOUE TOV KAAUTEPO OXESLAOO TOU CUCTHLOTOG
yla KaBe alydplOpo mou BeAtioTonoLEl TN XPHon TWV
GUYKEKPLUEVWY TIOPWV TOU CUCTHUATOG.

Na va kaBoplotel 0 «<KAAUTEPOG» OXESLACHOG I N «TILO
QITOTEAECUATIKA» XPON TWV TTOPWV TIPETIEL VAL UTIAPXEL JLLaL
KABOALKA CUCTNUATIKA TIPOCEYYLON VLA TOV TPOTIO LE TOV
onoio LeTpWVTAL. YIIApYEL LIKPN 1) KABOAOU €pguva o€ éva
GUVETT TPOTO cUYKPLoNG SUo Stadopetikwy pubpicewv
UAWkoU (8nAadry, urtoSour umoloylotikol védoug) pe Bdon ta
XOPOAKTNPLOTIKA TOUG Kal TOV aAyOpLOpo Ttou ekTeEAOUV
XPNOLLOTIOWWVTOG TIG UTLAPXOUOES BBALOBAKEG cUTTNUATWY
ueydAwv sdopévwv. MNa tnv aflohdynon Kat tn ouykpLon
SladopeTikwy Slapopdpwoewv npioupyeitat n avaykn g
OALOTIKAG, ouyKpiowng peBodoloyiag pétpnong eniboong mou
va pnv g§aptdrat and to UAKS. Auto Ba eTutpéet pla
apePOANTTN Lepap)ia Twv Stadopwy mbavwv AUoewv (xwpig
Kav tnv epappoyr] Toug) yia to 8o mpopAnua (SnAasdn, tnhv
edappoyn alyopiBpou pnxavikng uabnong), Kabwe Kat po
TUO YEVIKEUUEVN BaBpoloyia anddoong oe cUYKPLON LE [La
AUon Slapopdwong mou Sivetal o éva SLapopeTIkO
TPOPANUa. Me auTtdv Tov TPOTIO, OKOMN KAl av pia Auon gival
n B€ATLotn ad tnv amoyn Twv PETPOEWV Tou opifovtal and
TO XprioTn, OMWG TO XPNHOTLKO KOOTOG, 0 XpOVOG EKTEAEDNC,
K.ATL H mpoondBela avayvwplong tng BEATIOTNG pUBULONG YL
éva 6eSopévo mMPoPAnua elval cuxva Eva TTOAUTIAPAUETPLKO
npoPAnua Beltiotonoinong xwpig mpodavr Avon. Nap '6Aa
QUTA, O EVIOTILOMOG TWV CWOTWVY CUCTNHLKWY puBuicewv givatl
TIOAU ONUOVTIKOG. AUTO Ba UrmopoUoe TEAKA va 08nyroEL o
JLOL TTLO CUVELSNTH XProN TWV TOPWYV, ELSIKA O ETALPLKA
niepBaMovta, kabwg Ba givatl Suvato yia T Sloiknon va
KOTOVONOEL KAl VOL CUYKPIVEL TO KOOTOG (O€ Xprion mdpwv)
€VaVTL TNG mapaywyng (avaoya pe tnv Babuoloyia
anodoong) Kat va AABEL TILO EVNUEPWHEVES AMOPATEL.

Y€ aUTO To SL8aKTopLKo, e€etaletal n Snutoupyia puag
HETPNONG mou g&nyeital otnv mapandavw napdaypado. Ta
E£PEVVNTIKA BrKATA TTOU artaLToUvVTaL Yla va cUBEL auto
€xouv ouvtaxBei emi Tou mapovtog wg e€AG:

1. Katavénon twv anattoUpevwy L008wWV yLa th LEtpnon.

2. Antoktnon mpoopacng ota OXETIKA deSopéva amo tnv
undpxouoa €peuva Kat a§LoAdynan auTwy.

3. NePAUATIONOG LE SLadOPETIKESG IPOOEYYIOELS (TT.X.
pHadnuatikoug TUTIOUG 1) OTATIOTIKA / LOVTEAQ UNXAVLKAG
uabnong) kai tnv KALoKa KoL To EUPOG TNG METPNONG.

4. E¢€taon tNG cupnepLdOPAg TNG TIPOTELVOUEVNG LETPNONG
(avdAuon evaeBnoiog kal mpooopoiwaon akpaiwv
KATAOTACEWY OAWV TWV ELGPOWV YLa va BeBatwBel 6tLn
oupuneplpopd tou adyopibuou mpdyvwaong enidoong sivat
gUAoyn KATw arnod oxeddv OAa ta oevapla).

5. Tekunpiwon pebodoloyiag kot tuxdv epmodiwy Kat




T(POTAOELG VLA TIEPAULTEPW EPELVA YLAL TNV EVioXUON TNG
T(POTEWOUEVNG TIPOOEYYLONG.

Ev KaTOKAELSL, N TAPATIAVW TIPOTEWVOUEVN TTPOCEYYLON Eival
uovo pa mpoomdBeta va apaxBel £va otevotepo nedio
edappoyig otnv apyikn Sladikaoia okéPng yla to mwe Ba
QVTLLETWTILOTEL TO EUPY TIPOPANUQ TTOU TiEpLYpAdETAL OTN
SeUtepn mapdypado. Kabwe n £épsuva e€ehiooetat, To i5to Ba
KAVOUV KOl Ol UTIOKEEVEG QMALTAOELG YLa T Snuioupyia evog
LOXUPOU HETPLKOU KalL, CUVETIWG, OL TOUELG E0TIAONG YLl AUTO
10 818aKTOpLKO B yivouv To cadeic.

Recent advancements in technology have allowed certain
machine learning techniques -i.e. neural networks- to exhibit
significant predictive power gaining great attention from the
community. Initially research focused on the algorithms’
optimization and evolution. As a result, there is only a
preliminary understanding of how those algorithms can
smoothly coexist with the current technological infrastructure.
As hardware always lags software innovation and as current
data proliferation strengthens, it is vital to understand the best
system design for each algorithm optimizing the use of given
system resources.

In order to define the “best” design or the “most efficient” use
of resources there needs to be a universal standard of how
they are measured. There is little to no research into a
consistent way of comparing two different hardware setups
(i.e., cloud infrastructure) based on their attributes and the
algorithm they are executing utilizing existing big data system
libraries. To evaluate and compare different configurations
creates the need of a holistic, comparable metric which is
going to be hardware and software agnostic. This will allow an
unbiased hierarchy of different possible solutions (without
even implementing them) for the same problem (i.e., machine
learning algorithm implementation) as well as a more
generalized efficiency score compared to a configuration
solution given on a different problem. This way even if a
solution is the optimal in terms of user-defined metrics such as
monetary cost, execution time, etc. for a certain problem, it
might still be very inefficient in general terms compared to
standards of solutions on other problems. Trying to identify
the optimal setup for a given problem is often a multi-
objective optimization problem with no evident solution.
Nevertheless, this setup identification is very important. This
could eventually lead to a more conscious use of resources,
especially in corporate settings, as it will be possible for the
management to understand and compare the cost (resources)
vs the output (efficiency score) and take more informed
decisions.

In this doctorate, the researcher envisions the creation of the
metric explained in the above paragraph. The research steps
required to make this happen are currently drafted as follows:




1. Understand the required inputs for the metric.

2. Access the relevant data from existing research and
evaluate them.

3. Experiment with different approaches (i.e. mathematical
formulas or statistical / machine learning models) and the
metric’s scale and range.

4. Examine the behavior of the proposed metric (sensitivity
analysis and stress test of all inputs to make sure it behaves
reasonably under virtually all scenarios).

5. Document methodology and any pitfalls and suggest further
research to enhance the proposed approach.

To conclude, the above passage is only an effort to provide a
narrower scope on the original thought process of how the
student will address the broad problem described in the
second paragraph. As the research advances, so will the
underlying requirements to create a robust metric and thus
the focus areas for this doctorate will become more clear.
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HAIAKHZ NIKOAAOZ

ILIAKIS NIKOLAOS

Katavepnuéva cuoTn ot LE
T(PONYUEVA XAPAKTNPLOTIKA
epmoToouvng Kat Stadavelag

Distributed information systems
with advanced trust and
transparency characteristics

Navaywwtng Toavakog

Panayiotis Tsanakas

H texvoloyia blockchain ta teAeutaia xpovia éxel SexBet
OPKETO £pELVNTIKO evEladépov. Artotelel €va vEO HOVTEND
edappoyrig mou cUVSUATEL XAPAKTNPLOTIKA oo SLadopeg
TEXVOAOYIEC, OMWG ElvaL O KATAVEUNUEVOG ATIOONKEUTLKOG
XWPOG, OL ATTOKEVIPWUEVEG Kol OL aveEApTnTES SLUEPELS (peer
to peer) cuvaAlayEc, oL auTOMATOL Kot €§UTIVOL aAyOpLOOL
opodwviag, Ta €€unva cupBolata Kot oL Suvatkol
alyopOuot kpumtoypddnaong. KUpLo xapaktnpLloto tou sivatl
OTL OAOL OL XPNOTEG EMPBERALWVOUV TNV EYKUPOTNTA TWV
ouval\aywv mou kataypddovtat kat £Xouv mpocBacn oTo
LOTOPLKO TOUG, EVW QUTO TMAPAUEVEL AVETINPEACTO OF
emBeoelg aMoiwaong amnd KakoBouloug XProTeG.

Evw ap)ikd to blockchain gixe povadikn edappoyn ota
KPUTITOVORIOHATA, LE TILo YWWoTd To Bitcoin, twpa £xeL
niepdoel og éva 6eutepo oTddLo mou unootnpilet é€unva
cupBOAaLa Ta omtoia £xouv T SuvaTOTNTA VO EKTEAOUV
Kw8LKa. 2€ aUTO TO 0TASL0, TO EVPOG TWV MESiWV ToU Bpiokel
edappoyn €xet enektabel oe MOANEG SLaPOPETIKES
Blounyavieg, tig onoieg katadEpvel va Tig dépeL o
ouvepyaoia. H uloBétnon tg texvoloyiag blockchain dev
AUVEL LOVO TO TIPORANKUA TNG EUTILOTOOUVNG LETAED TWV
Xpnotwy, aAAd katapyel kat Ty avaykn yla Ty Orapén piog
KEVTPLKAG 0pXNG N omoia Ba £xeL Tov amdAuTo €Aeyy0 TAVW
ota dedopéva Toug.

Onwg avadépape kat vwpitepa, To blockhain €xel peyohwoet
T0 VP0G TWV EGAPHOYWY TOU TIEPA ATTO TLG OLKOVOMLKEG
ayopéc. Mia kUpla epappoyn eivat otn Blopnyavio
UTtNPECLWV LYELOG yLa TNV anoBrkeuon Twv S£50UEVWY Twv
aoBevwyv. Xapn og aUTO, SLAyVWOTIKA KEVTPA Kol aoBeveig
uropouv va €xouv podoBacn ota Sedopéva pEca anod
SLdpopeg MAATHOPUES, OMWG KA VoL TAL OVAVEWVOUV OF
TPAYHATIKO XPOVO. Emiong, xdpn otnv apXLTEKTOVLKH TOU n
anwAela SeSopevwy Exet undevikég mbavotnteg. AnAadn, pe
1o blockchain Ba untdpyel MARpNg Staddveld 6oov adopd Tig

Mav. Toavakog
Avy. Auditng
A. Nayouptlng

Panayiotis Tsanakas
Ang. Amditis
A.Pagourtziss

AyyAka

English




DOPHUAKEUTIKEG AyWYEG TIoU edappolovtal oToug aoBeveis.
Akdpa, Ba undevioBolv Kal oL TEPUTTWOELG KATA TLG OMoieg ta
Latpikd Sedopéva ya tov aoBevn eival eANAutr adou Ba
uTtdpxet o0AOKANPO To LoTOPLKO oTo blockchain.

‘Eva dAAo mebio edpappoyig eival To EMOUEVNC YEVLAG SikTuo
emowwviag 5G. To blockchain kat ta é§unva cupoiata
S0opOoUV €Vl VEO ETUXELPNUATIKO LOVTENO yLa TO 5G. Na
Tapadelypa, to padlo omtikng ivag Baotopévo ot blockchain
(C-RoFN) armoteAei tnv npoomddela yla uloBETNON EVOG
QVWVUHOU LNXOVLOROU avoyvwpLong IpooBaong UTNpeCLWVY.
AVo akdpa redia, ta onoia Ba AMoTEAECOUV KaL TO ETUKEVTPO
™¢ SdakTopikig SlatpPrg ival n Slaxeiplon TautdTnTag KoL
Sloktnoiag (identity management and ownership) kat n
TPOOTAOiA TNG LBLWTIKATNTAG. AOYW TNG LBLWTIKOTNTAG KOL TG
evalobnaoiog twv mpoowrikwv dedopévwy, n Staxeiplon tng
TAUTOTNTAG AVTLLETWTIIEL APKETOUG TTEPLOPLOKOUG. Mo
OUYKEKPLUEVA, N cuAoyH MAnpodopLwv SUCKOAEVEL amod
aLTieg OMwG ta avemopkn deSopéva, n KOKr) CUOXETLON UETAED
TOUG Kot ta TTaALd Ka Pevtika Sedopéva. AvtioTolya Kot n
Slaxeiplon TG W8LoKTNGlag aVTILETWITIZEL TTpoBAR LT, OTTWG,
n emBePaiwon AVTIKELEVWY, N acAAELQ TWV CUVAAAAY WY
Kat n aglomiotia toug. Me to blockchain, n t8loktnoia pnopsi
va KataxwpnBel oto otopikd Kot kaveig e Ba €xeLtn
Suvatotnta va TNV eNefepyacTel. XpnoLLOMOLWVTOG
alyopiBuoug hashing Kot xpovikég onUAvVoEeLg Umopei va
anodelxBel n Umapén, n aVBeVTIKOTNTA KAt N LOVASIKOTNTA
ayaBwv onwg keipevo, nxog kat Bivteo.

STOX0G TNG EPEVVNTLKAG TTPATAONG ELVOL O EVTOTULOUOG
TpoPANUATWY ot ehapUOYEC SLaXELPLONG TAUTOTNTOG Kot
aoddielag, Onwe autd mou avadépBnkav. Itn cuvéxela Ba
akoAouBnoeL avdhucn Kot cUYKPLON TWV UTTOPXOVTWY TUTIWV
blockchain (public, permissioned, private k.a.). Oa emuexbei o
KataAAnAGTEPOG TUTIOG Ka Ba EeKvAOEL N avartuén éEunvwy
oupBolaiwy, wote oL epappoyES va petadepBolv oto
blockchain. Ta epyaleia mou Ba xpnotponon®olv og OAn
Slapketa TnG StatpPng Ba eival ta £§umva cupBoiata, ot
aAyopOuot hashing, n acUupeTpn KpuTToypadia Kot ot
anodeifelc undevikig yvwong .

The aim of this phd dissertation is the utilization of the
blockchain technology beyond the field of economics. The
blockchain is a new groundbreaking open-source technology
which is the underlying cornerstone for the world's first
decentralized digital currency, Bitcoin. The blockchain is an
immutable and transparent distributed database, which
requires consensus by all users to be written. These properties
make it the suitable technology to cover the lack of
transparency and trust in different industries. This dissertation
will focus mainly on applications concerning identity
management and security, as currently opaqueness prevails
the management procedures of users’ data. A study of the




current state of the different blockchains will take place and
how the the applications can be transferred to the blockchain.
The solutions will be developed using the state of the art
technologies as smart contracts, asymmetric encryption and
zero knowledge proofs.
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OEOAQPOMOYAOZ 3MYPO3-
XPIZTO®OPO:

THEODOROPOULOS SPYROS-
CHRISTOFOROS

Kataveunuéva cuoTipata Pe
T(PONYHEVA XAPAKTNPLOTIKA
gumnotoolvng Kat Stadavelag

Distributed information systems
with advanced trust and
transparency characteristics

Navaywtng Toavakag

Panayiotis Tsanakas

JUyXpova KATAVEUNKEVO GUOTAHUATA OTIWG AUTA TOU
UTIOAOYLOTIKOU VEPOUG KOL TOU SLASIKTUOU TWV QVTIKELLEVWY
otnpilovtal oAova Kal TEPLOCOTEPO O€ HEBOSOUG UNXAVLKIG
uabnong, e8Ik 6oov adopd poPArLaTA EAEYXOU Kat
KQTAVOUNG TOpwV. Mia SnUodIAfiG TEXVIKN YL auTOUG TOUG
oKOTOUG Elvat n evioxuTikh udbnon n omoia otnpiletat otnv
QUTOVOUN HAONOoN TOPAUETPWY TOU XWPEOU TOU TPOBARLATOC
KoL TNV TAUTOXpovn BeAtiotonoinon twv anodpacewy Tou
CUOTAMATOG. 2€ TIEPUTTWOELG OTIOU TO KOOTOG odpAApaToC eivat
uPnAo (r.x. umtnpeoieg vyeiag, Industry 4.0) eivat onpavtkod
VoL TIALPEXOVTAL TOGO EYYUNOELG OO0 KOl E§NYNOELS YL TLG
anodAceLg Twv aAyopiBUwy EVIOXUTIKAG LABNoNG. ZTOX0G TNG
StatpBng Ba eivat n avgnon tng aglomioTiag Kat Tng
KAVOTNTAG EPUNVELNG TETOLWV aAyopiBuwV. MNa autov Tov
Adyo Ba pehetnBolv kat Ba avartuxBouv TeXVIKEG ueTadopag
yvwong and neptBAAAovta Tpocopoiwong KaBwG Kal TEXVIKES
ene€riynong oUVOETWY KataveUnUéVwY aAyopiBuwy 6mwg n
Babud evioxutikh pabnon.

Mo evaAAQKTLKY) EPEUVNTLKI TipooTtaBeLa eival n Stepelivnon
€UDUWV TEXVIKWVY KATAVOUNG ETEPOYEVWV UTIOAOYLOTIKWY
doptiwv o untohoyLotikd mepBAAOV opixANG. OL TEXVIKEG
QUTEG €XOUV OKOTIO VOL UTIOOTNPIEOUV UTIOAOYLOTLKA EVTATLKEG
£DOPHOYEG TOU SLASIKTUOU TWV OVTIKELUEVWV (TT.Y. ELKOVIKAG
KaL EMAUENUEVNG TTPAYLOTIKOTNTOG), OL OMoieg ouvSUAlouv
QUTALTAOELG YLOL ATOKPLON TIPAYLOTIKOU XpOvou aANG Kat yla
auénuévn aglomiotia, WLWTIKOTNTA Kat 0odAAELa.

Modern distributed systems such as those of cloud computing
and the internet of things are increasingly relying on machine
learning technologies, especially when it comes to the
problems of controlling and allocating resources. A popular
technique for these purposes is reinforcement learning, based
on the autonomous learning of parameters of the problem
area and the simultaneous optimization of system decisions. In
cases where the error costs are high (e.g. health services,
Industry 4.0) it is important to provide both guarantees and
explanations for the decisions of supporting learning
algorithms. The aim of the thesis will be to increase the
reliability and ability to interpret such algorithms. For this
reason, techniques for transferring knowledge from simulation
environments as well as techniques for explaining complex
distributed algorithms such as deeply reinforcing learning will
be studied and developed.

An alternative research effort is to investigate intelligent
techniques for allocating heterogeneous computational loads
in a computational fog environment. These techniques are

Mav. Toavakag
Avy. Auditng
A. Kuplalig

Panayiotis Tsanakas
Ang. Amditis
D. Kyriazis

AyyAa

English




intended to support computationally intensive applications of
the internet of things (e.g. virtual and augmented reality),
which combine requirements for real-time response but also
for increased reliability, privacy and security.
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KANTAPEAHZ 2MYPOZ

KANTARELIS SPYROS

Edappoyég Texvntrg
Nonpoouvng

Artificial Intelligence
applications

Mwpyog Itapouv

Giorgos Stamou

To avtikeipevo g mapovoag Staktoptkig StatpBrg sivat n
UeAETN ayopiBuwv autduatng oUuvBeong Houokic. MNa to
OKOTO aUTo, Ba xpnaotpononBouv texvoloyieg
AVaMapAoTACNG YVWONG, CUYKEKPLUEVA OVATITUENG
OVTOAOYLWV BACLOUEVWV OTOUG KOVOVEG TNG LOUGLKAG
Appoviag pe okomo Tn HEAETN Kal TV e§aywyn
CUUMEPAOUATWY OO PEYAAQ LOUGLKA 0UVOAQ SeSoUEVWY, OF
GUMPBOALKA popdn. AuTo Ba SWoEL pia VEQ OTTIKA TOCO 0To
QVOLKTO TIPOBANUA TNG AUTOMATNG AVAKTNONG KOL TNG
KATNYOPLOTIOiNoNG HOUGLKAG Qv LOUGOLKO €i80¢, Baolopévng
OXL LOVO O NXNTIKEG OUOLOTNTEG OAAG KAl APOVIKEG/SOULKEC,
000 KOL OTLG TEXVIKEG QUTOUOTNG LOUGLKNG oUVOEDNG.

Mwpyog ZTdpuou
A.-T. Ztadulondtng
Stédavog KOALag

Giorgos Stamou
A.-G. Stafylopatis
Stefanos Kollias

EANvika

Greek
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KOAAITHZ AITEAOZ

KOLAITIS ANGELOS

Kataveunuéva minpodoplakd
OUOCTAMATO YLt TNAETATPLKEG
ebappoyeg

Distributed information systems
in remote medical applications

Navaywtng Toavakag

Panayiotis Tsanakas

Ta KATAVEUNUEVO GUOTHLATOA VLA LOTPLKEG EPAPUOYES
TPAYHATIKOU XpOVOU armoteAoUV €va TIOAU ETtKaLpO
epeuvnTko medio, deSopévng Tng paydaiag eméKtaong Twv
SIKTUWV KoL TwV aLednTripwy mou Unopolv va kataypdouv
LOTPLKA SES60UEVA UE CUCTNOTIKO TPOTIO KaL 0 OXeSOV
TPAYHATIKO XPOVo. OL SuvatoTnTES IOV TIPOadEPEL N
ETLOTAN OTOV TOME aUTO KaBLotouv tnv entiAucon
TpoPAnuUATwWY Kat TNV BorBela avBpwwy e XPOVLEG
nabnoeLg LBLaitepa MPOOLTH KOl AmOTEAECATIKY. Eva
cUOTNUA TO OTtol0 €lval LKOWO: VoL AAUPBAVEL LETPHOELG LECW
TiePLPEPELAKWY CUOKEU WY, va Slaxetpiletal ta dedopéva mou
AapBavel, va enetepyaletal ta SeSouEva aUTA KoL va EEAYEL
«0ohaA» CUUTIEPAOHATA OE TIPAYHUOTIKO XPOVO amoTeAEL
mapadelypa tétolou eiboug katnyopiag epapuoywy, el6IKA
OTNV MEPLMTWON OOV OL UTTIOAOYLOTLKOL KOLL ETUKOLVWVLOKOL
mdpoL oto dkpo (edge) sival meploplopévol.

Distributed systems for real-time medical applications
constitute a hot research topic, given the rapid expansion of
networks and sensors that can extract a wide variety of
physiological data. The possibilities offered in this field make
problem solving and helping people with mobility difficulties
particularly accessible and effective. A system capable of
taking regular measurements through wireless peripheral
devices, managing the data it receives, processing that data
and drawing 'safe’ conclusions in real time is an example of
this type of novel applications, especially where the
computational and communication resources (at the edge) are
limited.

Mav. Toavakag
A.-A. Koutooupng
Xp. NavAdtog

Panayiotis Tsanakas
D.-D, Koutsouris
Chr.Pavlatos

AyyAa

English
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KOYBAPHZ XTAYPOZ

KOUVARIS STAVROS

xedlaopnog Afomiotwy
OAOKANPWUEVWY ZUCTNUATWVY
YAtkoU

Design of reliable hardware

AnuATPELOG ZoUVTPNG

Dimitrios Soudris

Yndpxouv 8Uo Baotkd Bépata mou eetdlovral kat Ha
EKTANPWOOUV TLG TIPOUTIOBECELS yLaL TNV ETILTUXH EKTEAECH TOU
S16aKTOPLKOU TIPOYPAUMUATOC.

To npwto Bépa adopd tv avamtuén véwv epyaieiwv uAkol
KL AOYLOWLKOU yLaL TiponypEéVeG edappoyEG TTou Bacifovtatl
ot GACUATOUETPIO UATG OTOV TOUEQ TWV BLOETILOTNUWY Kot

AnUATELOG ZoUVTPNG
M. ZwtnpLddng
Adam McMahon

Dimitrios Soudris

AyyAka

English




systems

15laitepa 0TOV TOEN TNG OO TAVW TIPOG TAL KATW
TIPWTEOULKNG, SnNAadH TtV avaAuon Twv ABIKTWY MPWTEIVWY,
ToV SOULKO XOPOKTNPLOUA TOUG KaL TV anocadrvLon tng
akohouBiog apvoéwy. AUTEG oL avaAuTikEG uéBodol
ekTEAOUVTAL O CUOKEVEG Ttayideuong ovtwy RF, pa
€EOLPETIKA LOYXUPN KATNYOPiot AVOAUTIKWY CUCKEUWV AOyw TNG
e€apeTIKAG eveALEiag TOUG Tou uTtootnpileTal amnd mponyuéva
NAEKTPOVIKA Kal LoYUPO AOYLOHLKO eA€yxou. O 0TOXOG QUTOU
TOU SL0KTOPLKOU TIPOYPAUKATOG EIVOL VOL TIAPEXEL EK TWV
npotépwv AUoELS d TOo0 o€ eminedo VAKOU 60O Kal O
emninedo Aoylopikou.

SUYKEKPLUEVA, KOTA T SLAPKELA UTOU TOU TIPOYPAUpATOG, Ba
avarmtuxBouv véa epyaleio AOyLOULKOU yLa TV
OQUTOUATOTOINON TIPONYHEVWY ETILXELPNOLAKWY SLOSIKOCLWY
Tou ekteAolvTaL pe GOPTIOUEVO CWHATISL IOV
anoBnkevovtal og mayideg LOVTWV RF ou Aettoupyolv umo
OUVONKEG KEVOU. AUTEG oL AeLToupyleg epthapBdavouv
KOOUIKEG HEBOSOUG BaBpovounong cuxvotnTag ylo va
EMUTPEYOUV TNV AUTOUATONOLNUEVN, OE TIPAYUATIKO XpOVO
SLéyepaon avTixNong Kat TV amopdvwaon KULOTopopdng Twv
LOVTWV XPNOLLOTIOLWVTOG OATA EVOAAACGCOWEVOU PEVLATOG.
AuTd ta véa epyaleia AoyLlopikol ou avarmtixdnkay yia tn
AN anoddoswv og mpaypatiko xpdvo Ba avarttuxBolv yla
™V avaAuon Twv MPWTEVWY, pa LEBodog yvwotr otn
daopatopetpio palag, kabwg ta dedopéva e€aptwvral and
v andktnon (DDA). O péBodot DDA amattolv ypriyopoug
UTTOAOYLOOUG YLOL TNV TTapaywyr| KoL tTnv epappoyr) cUVOeTwY
KUMOTOMOPdWVY XpOVOU-TOUEX, CUUTEPIAALBAVOUEVOU TOU
UETAOXNUOTIONOU PETAE) TOUEWY CUXVOTNTOG KAL XPOVOU.
AUTEG oL UAomounoelg Ba mephappavouv kwdikomoinon oe C#
KkaBwg kot e€eAifelg MpwToKOANOU emKowwviag superspeed
USB3.0 xpnotuomnowwvtag thv tTexvoloyia FPGA. OL TEXVIKEG
BeAtotonoinong VHDL Ba xpnotuononBoulv yla ypriyopn Kot
alomotn petadopd SeSopévwy PeTtagl AoyLopkoU Kot
UAkoU. OL tpoomdBeleg autég Ba ohokAnpwOoUv pe tnv
avantuén pag Gk pog to xprotn Stemadngc, n omoia Ha
EMUTPEPEL TNV AMPOCKOTTN avartuén kat epapuoyn
moAUTAokwv Sladkactwy, mapéxovrag éheyxo uPnAov
emuéSou 0AOKANPOU TOU GACUATOUETPOU HAlag. O véeg
HéBoSoL DDA mou Ba avarmtuxBolv katd tn StdpKeLlo autol
TOU £pYOU QVAUEVETAL VA £XOUV ONUAVTIKO QVTIKTUTIO OTOV
Topéa TNG avaAluong amd MAvw mPOog T KATW TwvV
QVTLOWHATWY UE CNUAVTIKEG ETUTTWOELG oTtnV aAAnAouxia Twv
ayvwotwyv rapahaywv (rpodih yAukoluAiwaong) kat tov
TPOCSLOPLOPS TWV HETA-HETADPACTIKWVY TPOTIOTIOL | OEWV.

To SeUtepo BEpa adopd tnv avamtuén véwv epyaleiwv
UALKOU Kot AoytoptkoU yla tnv av€non tou duvaptkol eVpoug
™¢ daopatopetpiag palag xpdvou MTAoNG O TEVTE TAEELS
HeyEBOUG xpnoLpomoLwvTag cuotnua anoktnong ADC Suthou
KavaAlol og oelpd o€ CUVEUACUO UE LETAPBANTOUG EVIOXUTEG
KEPSOUG. H OUYXWVEUON TWV UEUOVWUEVWY ONUATWY XPOVOU-

P. Sotiriadis
Adam McMahon




topéa petaBAntol képdoug, kdBe Seiypa pe avaluon xpovou
touAdytotov 500ps Ba ekteleital og eninedo FPGA, av kat Ba
SlepeuvnBei n eroyr) EKTEAEONG QLUTWV TWV AELTOUPYLWV OF
YAwooa avwtepou emutédou. H texviki autr Ba mapéxet
npooBaocn ot éva eupl pdopa edbapuoywv Omou n
CUYKEVTPWON TWV avoAUTWV péoa o€ éva Selypa
TPOUGOLATOUV CNUAVTIKEG SLOKUUAVOELS. OL LETPAOELG
daopatopetpiog pdtog uPpnAng anddoong Ba
XpPNoomotnBouv yia va KatadexBel n xpnooTnTa auTwv
Twv e€elifewv.

There are two main topics under consideration that will fulfill
the requirements for a successful execution of the PhD
program.

The first topic is concerned with the development of new
hardware and software tools for advanced mass spectrometry-
based applications in the field of life sciences and particularly
in the field of top down proteomics, that is, the analysis of
intact proteins, their structural characterization and amino-
acid sequence elucidation. These analytical methods are
performed in RF ion trapping devices, an extremely powerful
class of analytical devices due to their extreme versatility
supported by advanced electronics and powerful control
software. The aim of this PhD program is to provide advance d
solutions on both hardware and software level.

Specifically, during the course of this program, new software
tools will be developed for automating advanced operational
procedures performed with charged particles stored in RF ion
traps operated under vacuum conditions. These operations
include secular frequency calibration methods to allow
automated, real-time resonance excitation and waveform
isolation of ions using AC signals. These new software tools
developed for real-time decision making will be deployed for
the analysis of proteins, a method known in mass
spectrometry as data depended acquisition (DDA). DDA
methods require fast calculations for the generation and
application of complex time-domain waveforms, including
transformation between frequency and time domains. These
implementations will involve coding in C# as well as
superspeed USB3.0 communication protocol developments
using FPGA technology. VHDL optimization techniques will be
utilized for fast and reliable data transfer between software
and hardware. These efforts will be completed with the
development of a user-friendly interface, which will allow
complex procedures to be developed and applied seamlessly
providing high-level control of the entire mass spectrometer.
The new DDA methods to be developed during the course of
this project are expected to have a major impact in the field of
top-down analysis of antibodies with significant implications in
sequencing of unknown variants (glycosylation profiles) and
identification of post-translation modifications.




The second topic is concerned with the development of new
hardware and software tools for increasing the dynamic range
in Time-of-Flight mass spectrometry to five orders of
magnitude using dual channel ADC acquisition system in series
combined with variable gain pre-amplifiers. Merging of the
individual variable-gain time-domain signals, each sampled
with at least 500ps time resolution will be performed at FPGA
level, although the option to perform these functions in upper
level language will be explored. This technique will provide
access to a wide range of applications where the concentration
of analytes within a sample exhibit significant variations. High
performance mass spectrometry measurements will be used
to demonstrate the utility of these advancements.

30 AYMMEPAIOY MAPIA Edappoyég Texvntig Mwpyog Itdpouv To avtikeipevo tng mapovoag Staktoptkig SlatptBrg sivat n Mwpyog ZTtdpuou EANnvika
Nonuoouvng UeAETN ahyopiBuwv autéuatng Snuoupyiag akolouBwv A.-T. Ztadulondtng
KWVOUHLEVNG ELKOVAG YLOL TNV OUVOSELX LOUGLKNAG. Mol T oKkoTtd Stédavog KOALag
autd, Ba xpnotpomnowinBolv BabLd veupwvikd Siktua yia
ouvbuaopo neBOdwv olVBeaNG elkdvag OMwG N HeTadopa
LYMPERAIOU MARIA Artificial Intelligence Giorgos Stamou OTUA, 0 €AeyX0G KL N Topapdpdwaon MPOOTTKAG, N KiKnon Giorgos Stamou Greek
applications ™G Mapapopdwong Aoyw Kivnong tng KAUEPAS ard KoL tpog A.-G. Stafylopatis
T0 KUpiwg Bépa | aAayrig Tou €0TLAKOU UHKOUG Kall Stefanos Kollias
TapdAANAa LETABOAN TWV OTOLKEWV TOU HOVTOU Kt TwV
DWTLOTIKWY GUVONKWV EVOG TAAVOU KATL.
31 MENHZ-MAZTPOMIXAAAKHZ Epunveio Babuwv veupwvikwyv Mwpyog Ztauou To avtikeipevo tng mapovoag SL6aKTopLkng dlatppng adopd Mwpyog Ztapou EAAnviKa
OPOEAZ SkTtvwv ™V gppnVeia BaBLwv VEUPWVIKWY SIKTUWV KoL TN LEAETN TwV A.-T. Zradulondtng
TPOMWV aglomoinong tng. E¢etaletal n duvatotnta e§aywyng Stédavog KOALag
TIAnpodopLwv mou oxeTilovTal e ToV TPOMO AeLToupyiag Twv
SIKTUWV KAL TNV EPUNVELX TWV QNTOTEAECUATWY TOUG
MENIS-MASTROMICHALAKIS Deep learning explanation Giorgos Stamou enepPaivovrag Sopkd ota povtéda Bablag pdbnong oe pia Giorgos Stamou Greek
ORFEAS TPocéyyLon lapAveLlog TOU LOVTEAOU OTOU EAETATOL A.-G. Stafylopatis
EKTEVWG KaL N ECWTEPLK AelToupyia Twv SIKTUWV. TEAKO Stefanos Kollias
0TOXO TNG SL8aKTOPIKAG SLatpLBrig amotelel n dnuloupyia evog
TPOTUTIOU SIKTUWV Ta OMoial EMITPEMOLV TNV “auto-eppnveia”
TOUG, GUVOSEVOVTAC TA OMOTEAEGUATA TOUG LE GUYKEKPLUEVEG
TANpodopieC oL omoieg e€nyolv T AOYLKN TwV ETAOYWVY TOUG
Xwpig va emnpedletal n kUpLa Aettoupyia toug. Ot
TAnpodopieg mou e€Ayovtal KL EPUNVEVOUV TO VEUPWVLKA
Siktua propouv va €xouv tn popdn ypddwy yvwong WoTte va
UITOPOULLE VO TG SLAXELPLOTOULE KOL EMESEPYACTOULE HE
BéAtLoTOo KL eviaio TpoTo.
32 MHTPOY MIXAAHZ Awadavig kat Emegnynotun Stédavog KOALag 310 mAaioto tng Sidaktoptkng dtatpLprg Ba peAetnBouy, Ba Stédavog KOALag EAANVIKA i
BaBid Mabnon kat Texvntn uAomotnBouv kat Ba avaAuBouv povtéda Babldg pabnong, pe | A.-T. Ztadpulondtng AyyAkd
Nonpooulvn OKOTIO TNV QUTOLATOTOLNUEVN AVAYVWPLOT KAl avAAuon Fewpylog ZTdpou
TIPOTUTIWVY QTELKOVLOTIKWY dedopévwy (lkOveg, Bivteo, K.a.)
oe adalpeTiko/evvolohoyLko eninedo. Emupoobétwg,
MITROU MICHALIS Transparent and Explainable Stefanos Kollias 18laitepn €udacn Ba 606ei otn «Sladdvetar» kat tnv Stefanos Kollias Greek or
Deep Learning and Artificial KEPUNVEUCLUOTNTAY TWV LOVIEAWV QUTWV, XAPOKTNPLOTIKA A.-G. Stafylopatis English

Intelligence

TI0U €X0UV TIPOCEAKUOEL LSLaitepo evlladépov ta TeAeuTaia
XPOVLA KaL ETULTPEMOULV TNV avabewpnon tng avtiAnyng Twv
HOVTEAWV QUTWV WG «palpa KOUuTld». H Suvatotnta
epunveiag tng cuumneptdopds Kot Tou Tpomou Ading

George Stamou




AMOPACEWY €K HEPOUG TWV UNXAVWY, OVASEIKVUEL TOUG
TPOMOUG eKUABNONG AUTWV OAAA KaL TO EVPOG KOL THV £KTACN
OTNV OTIOLA LA LNXOVE UITOPEL VOL TIPOCEYYLOEL TNV YVWOTIKNA
KaL aQvTIANTTTIKA SuvatotnTa Tou avBpwrnou. 2To mMAaiolo TG
otoxoBeoiag autrc, Ba xpnowwomnotnBouv kat Ba
avtutapateBouv péBodol kat epyaleia TOU EMLTPEMOUY TNV
£pUNVELX TWV HOVTEAWY, OTwG avaAuon Statapayng TG
€10660uv, péBodol otpwpatikig Stddoong cuvadelag, K.a.
TéNog, Ba peletnBel n ouvadeLla TG TOAUTAOKOTNTAG UE TNV
EMEENYNOLLOTNTA TWV LOVTEAWV KOL TO KOTA TTO0O gival autd
TA XAPAKTNPLOTIKA aVTLOTPOdWE avaloya.

In the framework of this Thesis deep learning models will be
studied, implemented and analyzed, with the aim of
automated recognition and analysis of visual data patterns
(images, videos, etc.) at an abstract / conceptual level. In
addition, special emphasis will be placed on the
"transparency" and "interpretability" of these models, features
that have attracted particular interest in recent years and
allow the revision of the perception of these models as "black
boxes". The ability to interpret the behavior and the way of
decision making by the machines, highlights the ways of
learning them, but also the extent to which a machine can
approach the cognitive and perceptual ability of humans. In
the context of this goal setting, methods and tools will be
developed that allow the interpretation of the models, such as
input perturbation analysis, stratified relevance propagation
methods, etc. Finally, the relevance of complexity to the
explanatory nature of the models and whether these
characteristics are inversely proportional will be studied.
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NANAAONOYAOZ NIKOAAOZ
XAPANAMIOZ

PAPADOPOULOS NIKOLAOS
CHARALAMPOS

TeXVIKEG LETADPATNG ELKOVIKWV
SleuBUvoewv og MoAuntupnvoug
enelepyaoTég

Techniques for virtual address
translation in multicore
processors

Atov. NVEUUATIKATOG

Dionisios Pnevmatikatos

To oUotnua €KOVIKAG MvAUNG Tmailelt Suthd pdlo ota
oUyXPOVa UTIOAOYLOTIKA cuothpata, apxikd Stacdalilel tnv
MVAUN TOU OUCTAMOTOC MECW TNG QMOMOVWONG  TWV
SlEPYAOWY KOl €MIONG €VIOXUEL TNV TOPAYWYLKOTNTO TOU
TPOYPAUUOTIOTH. To cUOTNUA SLOXEPLONG UVANG YVWOTWV
QPXLTEKTOVIKWY (X86, ARM, RISC-V, KAm) amoteAeitat anod tnv
pHovada tou Page Table Walker o omoiog eivat umelBuvog yla
v petadpoon twv SleuBUVoEWVY amd ELKOVIKEG O PUOIKES
kabwg kat amnd tov Translation Lookaside Buffer (TLB), uia
KpudA KV, TNV oTola KpatoUvTaL oL TPOCPATEG ELKOVIKEG-
oe-pUOLKEG peTadpdoelg SteuBuvoswv.

Se MOAA cUyXpova UETPOTPOYPAUMATA N HETAdPAOH TWV
€LKOVIKWV SleuBuvoewv pmopel va emPapuvel aobntd tnv
eniboon KalL TNV EVEPYELOKN amdSocn TOU UTIOAOYLOTIKOU
ouotipatog Adyw Twv ootoxlwv TLB.  AvaAdywg Tng
OPXLTEKTOVIKAG TOu Tiivaka oeAidwv amattovvtal  3-4
TIPOORBACELG OTNV UVAKN YLA TNV LETADPACH TNG ELKOVIKNAG-OE-
duoikn SlevBuvon. EWBIka os meptBdAlovta slkovomoinong o
aplOUOC MPOOPRACEWY OTNV UVAUN WUTOPEL va dtdoel TG 24.
AOyw TG avaykaiag ouvoxig twv TLB, n Siaxeipon tng
EWKOVIKAG MVAUNG Of TIOAUTIUPNVEG QAPXLTEKTOVIKEG Yivetal

Atov. NVEURATIKATOG
Nektdplog Kolupng
Fewpylog MNkovpag

Dion. Pnevmatikatos
Nectarios Koziris
Georgios Goumas

AyyAka

English




oKOpa TOAUTIAOKOTEPN. H Bedtiwon twv emddoewv NG
EWKOVIKAG MVAUNG €XeL ueAeTnBel mOAU kal €xouv TpotaBei
TOMEG  TexVikéG Omwg TLB Coalescing, Direct Segments,
Redundant Memory Mappings, TLB Clustering, k.a.

H napoloa SlatpiBn otoxevel otnv BeAtiwon tng eniboong,
oTNV Kelwan TNG EVEPYELAKNAG KATAVAAWONG KOL 0TNV €pEuva
TIPOXWPNUEVWV TEXVIKWV LETADPAONG ELKOVIKAG LVAMNG yLa
TLOAUTIUPNVEC OPXLTEKTOVIKEG. To TpwTto Bripa Ba gival n
avaAuon enidoong MOAUTIUPNVWY OPXLTEKTOVLKWY OE
oUyxpova peTponpoypdppata (serverless computing,
containers, KATt) UE HLETPLKEG TLG aoTo)ieg TLB, To Instructions-
Per-Cycle (IPC) kot tnv evepyelakn katavaAwaon. Baolopevn
o€ eMikalpn €peuva, n mapoloa epyacia otoxeVEL oTNV
UEAETN TEXVIKWY AOYLOULKOU, APXLTEKTOVIKWY UALKOU, SIKTUWV
SLaoVUvdeong eMegepyaoTwY KOBWG KOL ETLTOXUVIWY, YL va
BeATUDOEL TNV OIOS00N KAL TNV EVEPYELAKN KATAVAAWGN TOU
CUOTAKATOG ELKOVIKAG VA NG TTOAUTIUPNVWV OPXLTEKTOVLKWV.
TéNog Ba XxpNnoLOTIO GOV E TNV apxLtektovikn RISC-V tov
Rocket Chip Generator kat tata&elg pe FPGAs yla va
OXESLACOUE, VO TIPOCOKOLWOOULE KoL VA 0l§LOAOYHCOUE
UALKO Tou Ba eptAapBavel TG oXeSLACELS HaC.

Virtual memory is used in modern computing systems to
secure physical system memory through process isolation and
also to enhance programmers productivity. Every process has
its own page table to track virtual-to-physical page
translations. The Memory Management Unit (MMU) of any
well-known processor architecture (x86, ARM, RISC-V, etc.)
consists of a Page Table Walker (PTW - usually implemented in
hardware) that executes all the steps to perform the virtual to
physical translation, and a hierarchy of Translation Lookaside
Buffer (TLB) that caches these translation so as to hide the
translation latency.

In many real-world workloads, virtual memory translation may
add significant performance and energy overheads, due to TLB
misses. When a TLB miss occurs, 3 to 4 memory accesses
(depending on the page table organization of the processor
architecture) are required to perform a virtual address
translation; especially in virtualized environments the number
of memory accesses can increase up to 24. There has been
extensive research for improving the performance of virtual
memory, such as LB Coalescing, Direct Segments, Redundant
Memory Mappings, TLB Clustering and others, that target to
reduce MMU overhead.

This thesis aims to improve performance, reduce energy
consumption, and provide advanced virtual memory
translation techniques for multicore processors. The first step
will be the performance evaluation of multicore processors in
modern and emerging workloads (e.g., serverless workloads,
containers etc.) in terms of TLB misses, shootdowns, IPC, and
power. Based on the state-of-the-art research, this thesis will




investigate new software techniques, hardware architectures,
on-chip networks, and accelerators to mitigate known
overheads related to virtual memory and attain better
performance and energy consumption. Finally, we will use
modern open-source tools, such as the RISC-V architecture and
the Rocket Chip Generator, to develop real hardware, and will
use FPGAs along with software simulators to evaluate our
design.
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MPOIZKOZz TPHIOPIOX

PROISKOS GRIGORIOS

MeBodoloyieg Alaxeiplong
MépwWV APXLTEKTOVIKWY yLol
Yrioloylopd o meptBailov
AKUAG Kot OpixAng (Edge & Fog
Computing)

Methodologies for resource
management of edge and fog
environment

AnuATPLOG ZoUvTpNg

Dimitrios Soudris

To B£pa tnG SL6aKTopLKAG SLatpLBrG elval 0 oXeSLAONOG TWV
HeBOS0AOYLWY, TWV TIOALTIKWY KO TWV CUCTNHATWY yLa TN
Slaxeiplon Twv MOPWV TWV APYLTEKTOVIKWY UTIOAOYLOTWYV Edge-
ouixANnG. To kivnTpo Tiow ard auto To £pyo ival N CUVEXWG
augavopevn ohokAfpwon Twv otoeiwv enetepyaaciog oto
Edge dkpn kot tnv UAN 10T, n onoia meputAékel Tn Slaxeiplon
TWV TTOPWV, OTWE OL OXETIKEC UEAETEG £xouV SeifeL 6TLN
KEVTPLKN Slaxeiplon Twv mépwv propel va eivat éva onueio
oupdOPNONG YLOL TNV OITOTEAECUATLKOTNTA TNG TO cuotnua. Ot
oLyxpoveg TAATPOPUES I0T MAPEXOUV EPLOPLOUEVOUG TTOPOUG
aro anoyn UTOAOYLOTIKAG LoXUOG Kat SlaBEaung Lviung ya
€VEPYELAKN artodoan Kat auénuévn Slapkelag wng
unatapiog. Qg ek ToUToU, N EGAPHOYH TWV UTIOAOYLOTIKWY
QIOLTNTIKWVY EPAPHOYWY OE TETOLEG CUOKEUEG Elval
TPOKANTIKA Ko artautel cuvABwg MoAAR mpoomdbeta. O
OTOX0G QUTNG TNG SLaTpLPng eival va BeAtioTonolioeL
edappoyeg Pndlakol oripnatog arod Tty anodn tou xpovou
€KTEAEONG KOLL TOU OTALTOUUEVOU UeYEBOUG uvnung. H
BeAtiotonoinon Ba Baciletal otnv edapuoyn evdg cuvolou
neBoSoAoylwv €epelivnong ou EKTEAOUV LETOOXN LATLOUOUG
otov ninyaio kwdika. H é€080¢ Ba elval éva auvolo
BeAtiotononpéveg ekSOOELG TOU Ttnyaiou Kwdka Tng
edappoynig rou Ba amnartriost Alydtepo péyebog pvung kat/n
va tapéxouv augnuévn anodoon.

The subject of the doctoral thesis is the design of
methodologies, policies and systems for the management of
the resources of Edge-fog architectural computers. The
motivation behind this project is the ever-increasing
integration of processing data into edge and IoT portal, which
complicates resource management, as relevant studies have
shown that central resource management can be a bottleneck
for the effectiveness of the system. Modern loT platforms
provide limited resources in terms of computing power and
available memory for energy efficiency and increased battery
life. Therefore, applying computing demanding applications to
such devices is challenging and usually requires a lot of effort.
The goal of this thesis is to optimize digital signal processing
applications in terms of runtime and required memory size.
Optimization will be based on applying a set of exploration
methodologies that perform transformations in the source
code. The output will be a set of optimized versions of the
application source code that will require less memory size

AnUATPELOG ZoUVTPNG
M. Toavaxag
SWT. Z08Ng

Dimitrios Soudris
P. Tsanakas
Sot. Xydis
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and/or provide increased performance.
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PIZZAKH ATAMH MAPIA

RISSAKI AGAPI MARIA

YroAoylotiki Oswpia Mabnong

Computational Learning Theory

AnpnAtplog dwtdkng

Dimitris Fotakis

To B€pa tng Si8aktoptkng StatplBrig adopd tn HeAéTn Twv
L5LOTHTWY TWV BaBLWV YEVETIKWY LOVIEAWVY KOL TILO ELSLKA TWV
Generative Adversarial Networks (GANs). Znuavtiko kivntpo
arnotelel To yeyovog OtL Ta teheutaia xpovia ta Babd
YEVETIKA HOVTEAQ KaL CUYKEKPLUEVA Ta GANS tapouoLdlouv
€EOULPETIKEG ETLOOOELG OTNV LOVIEAOTIOINGN KATAVOUWY KoL TNV
KATAOKELT PEAALOTIKWY SElYUATWY. QOTOCO, Yo TA LOVTEAQ
QUTA UTLAPXOUV TIOAAG AVOLXTA EPWTAUATA, HEPLKA QIO T
onoia adopolv To €(60¢ TWV KATAVOUWY TTOU UITOPOUV va
Uovtelomolioouy, TNV cUYKALON Kot TNV SUVAULKE TNG
Sladkaaoiog eknaibeuong KABWGE Kat TNV EUMEPLOTATWHUEVN
agloAdynorn Touc. Ztnv Sidaktopkn dtatpipr Ba
evipudrooupe otnv aloAdynon Twv Babuwyv YEVETIKWY
UHOVTEAWV avalnTWVTag BEWPNTIKEG EYYUNOELG OXETIKA E TNV
LKOWVOTNTA TOUG VA T(POOEYYI{OUV KOTAVOUESG SESOUEVWY,
aAyopiOOUG pHE BEWPNTIKEG EYYUNOELS yLa TNV AmOoSOTLKI KoL
ue akpifela avtiotpodn Toug aAAd Kat SnLOUPYLKOUG
TPOTOUG LETOXEIPLONG TOUG TIPOKELUEVOU VOl EVIOTILOTOUV
evOLaDEPOUTEG LBLOTNTEG OXETIKA HIE TNV ECWTEPLKI TOUG
Sopn.

The doctoral thesis is concerned with the study of deep
generative models, more specifically Generative Adversarial
Networks (GANs). The motivation behind the thesis is the fact
that in recent years deep generative models (especially GANs)
display exceptional performance in modeling data
distributions and generating realistic samples. However, there
exist multiple open problems in this area, e.g. regarding the
types of distributions that can be modeled by GANs, the
dynamics of training and the quantitative evaluation of the
models. In the doctoral thesis we aim to tackle problems
regarding the evaluation of deep generative models, their
distribution learning ability as well as algorithms for efficient
and effective inversion. Finally, we aim to apply creative
manipulation techniques of deep generative models which can
reveal interesting properties of their internal structure.

Anpntplog Pwtdkng
Métpog Ztedpavéag
FEwpyLog STApUou

Dimitris Fotakis
Petros Stefaneas
George Stamou

AyyAkd

English
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TZENETOMOYAOZ AXINAEAZ

TZENETOPOULOS ACHILLEAS

YToAoyLopog xwpig SlakouLoth
(serverless computing):
Alaxeiplon mopwv Kat
OPXLTEKTOVLKEG

Serverless computing:
Architectures and resource
management

AnUATPLOG ZoUVTPNG

Dimitrios Soudris

3TN CUYKEKPLUEVN epyacia oxeSlaletal va 500l éudaon otnv
avamntuén pebodoloylwv, EpYoleiwv KAl OPXLTEKTOVIKWY
Slaxeiplong mopwv oe meptBarlovta utoAoyLoTikoU VEdoug
(Cloud computing) kat riio cuykekpiuéva oe eplBaAlovia
xwpig Stakopioth (Serverless Computing). Oa 500ei éudaon
otnv SLaxelpLlon IMOPWV UTTOAOYLOTIKWY CUCTNLATWY UE
ouvBeTn SLdtagn pe otoxo Tnv eniteuén vPnAotePNg
anodoong f/kat XaunAdtepng Katavalwaong toxuog. Ot
TEXVIKEG TIOU oToXEVOUE va avarttuxBoulv, Ba e€unnpetolv
TLG avAyKeG Tou TepLBAANoVTOg UTTOAOYLOTIKOU VEDOUG OE
UTIOAOYLOOUG XWPLG Slakoptotn (serverless computing) ot
omnoieg anattoly ypriyopn kkivnon twv ebpappoywy aAAd Kot
ehayLotonoinon Twv KABUOTEPHOEWY TIOU UIMOPEL val
TIPOKUTITOUV O SLaPOPETIKA oNUELa TNG oTASLAKNG EKTEAEGNG

AnUATPLOG ZoUVTPNG
M. Toavakag
SWT. Z0éng

Dimitrios Soudris
P. Tsanakas
Sot. Xydis

AyyAka
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toug. EmutAéov, otn ouykekpluévn epyacia Ba eotidooupe
oTNV anodotikotepn, Suvaptkr Slaxeiplon Twv ndépwv Tou
ocuotipatog, Aappavovrag urtoyn Téoo tn Stapdpdwaon Kot
TOUG TEPLOPLOUOUG TWV EKACTOTE OPXLTEKTOVIKWY OGO KAL TIG
oupnEePLOPES TwV EGAPUOYWY TIOU eKTEAOUVTAL.

310 MpWTA OTASLA TNG Epyaoiag, Ba yivel peAETn TNG
untdpxouaoag BBAoypadiog Kot avarmtuypévwy epyoleiwv
1000 0TOV aKASNUAIKA KOWOTNTA 600 KAl oTn Blopnxavia.
Qot000, N MeAETN auTth Ba elval cuUVEXAG KAl KATA TV
urtdlounn Sudpketa Tng epyaoiag SLOTL oL e§eAileLg o
texvoloyieg védoug eivat ouvexeic Aoyw peydhou
eviladEépovtog tng Blopnyaviag. tn cuvéxela Ba yivet
TELPAUATIONOG LE EpYaAEin TTOU XPNOLLOTIOLOUVTAL E OKOTIO
™ Slaxeiplon mopwv aAd Kat pe eptBdAAovta tou
XPNOLLOTIOLOUVTAL EUPEWG YLa TNV ETTPEYN KAL XPON TOU
Serverless Computing oe Sopég Cloud. AkoAoUBwg Ba
oXeSLOOTEL £VaG XPOVOTPOYPAUUATLOTAG, O Omoiog Ba eAEyxEL
TOOO TNV TOMOBETNON TWV ELOEPXOUEVWY EAPUOYWY AAAA KoL
TOV SUVOULKO GUVTOVIOUO TWV TOPWV IOV QUTEG
XPNOLLOTIOLOUV.

This task is designed to focus on developing methodologies,
tools, and resource management architectures in cloud
computing environments and more specifically serverless
computing environments. Emphasis will be placed on
managing computing system resources with a complex layout
to achieve higher efficiency and/or lower power consumption.
The techniques we aim to develop will serve the needs of the
cloud environment in serverless computing calculations that
require fast applications to start and minimize delays that may
occur at different points in their gradual execution. In addition,
in this work we will focus on more efficient, dynamic
management of system resources, taking into account both
the configuration and limitations of each architecture and the
behaviors of the applications that are running.

In the early stages of work, the existing literature and
developed tools will be studied in both academia and industry.
However, this study will also be continuous during the rest of
the work because developments in cloud technologies are
continuous due to great industry interest. There will then be
experimentation with tools used to manage resources and
environments that are widely used to allow and use Serverless
Computing in Cloud structures. A scheduler will then be
designed to control both the placement of incoming
applications and the dynamic coordination of the resources
they use.
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TZIATZIANHZ TEQPTIOZ
XPHXTOZ

Awaxeipion MeydAwv
AeSopévwv

BaowAkn Kavtepé

H avdAuon Meydhwv AeSopévwy Bpioketal oTov muprAva Tthg
e€aywyng a&lag and peydheg moootnteg dedopévwy. Zuvibwg
tétola Sedopéva mapdyovtat and Stadopeg kal SteoTapUéVes
Tiny€G. OLTtny£g umopel OxL LOvo va elval xwpLka
Katavepunpéves, aAd kat va cuvSéovtal Le eTepoyev Siktua.

Baokn Kavtepé
A.-T. Ztadulondtng
3. KoA\ag

AyyAka




TSIATSIANIS GEORGIOS
CHRISTOS

Big Data Management

Vasiliki Kantere

H etepoy£vela ekTeiveTal MEPAV TG KATAVOUAG TWV TNYWV Kot
Tou €id0ug NG emkovwviag Letal Toug, Kal xapaktnpilet
emniong Tov Tpomo cuAoyrg Kat amoBrkeuong twv SeSopévwy,
KaBWe KaL tn popdn Twv ddouévwy Kat tn onuactoloyia
Toug. MNa mapddetypa, ta Sedopéva PUmopouv va mapayovtot
o€ oPTIBEG ) POEG, va aroBnkeUovtaL o SOUNUEVES 1) NHL-
Sopnuéveg popdeg, va ivatl apatd r mukvd og mAnpodopia,
va gival kaBapd fi Bpwtka, TARpwS oplopéva ) aBEpata
K.ATL AuTr) n Stdaktopikn StatpiBri Ba peletroetl to mpdPAnua
™¢ Ste€aywyng tng avaAuong SeSopévwy yLa TIOAU PeyAAES
ouAoyég SeSopévwy Tou mapdyovtal, Slaxetpiovral,
arnoBnkevovtal kat urtoBdAAovtal o€ enetepyaacia pe
Katavepunpévo Tpomo. MNa 1o okomod auto, Ba StepguvnBoulv ot
untdpxouoeg pebodol Mnyavikng Mabnong,
ocupnephapBavopévng tng Evioxutikng Mabnong kat tng
Babudg Mabnong. To emikevtpo tng €épeuvag Ba givai n
KATOAANAGTNTA TwV PeBOS WV yia Ta TpoBArpata tou
TIPOKUTITOUV O€ KATaVEUNUEVA Kal Suvaukd epBaAlovia
OMWG AUTA MepLypddnKav Mapandavw, kabwg Kat n
SuvaToTNTA MPOCAPOYNG TOUG KaL EMEKTOONG OE TETOLA
nieptBarovta.

Big Data Analytics are in the core of extracting value from large
amounts of data. Usually such data are produced from various
and dispersed sources. The sources may not only be locally
distributed, but also connected with heterogeneous networks.
Heterogeneity spans more than source distribution and
communication and characterizes also the way of data
collection and storage, as well as the data format and
semantics. For example, data may be produced batches or
streams, stored in structured or semi-structured formats, be
sparse or dense in information, be clean or dirty, certain or
uncertain, etc. This PhD thesis will study the problem of
conducting data analytics for very large data collections that
are produced, managed, stored and processed in a distributed
manner. For this purpose, existing methods of Machine
Learning, including Reinforcement Learning, and Deep
Learning, will be investigated. The focus of the investigation
will be on the suitability of the methods for the problems in
hand and the potential for adaptability and extension to a
distributed and dynamic

Vasiliki Kantere
A.-G. Stafylopatis
S. Kollias

English
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38

ANEZAKHZ OEOAQPOZ

ALEXAKIS THEODOROS

Kotave UnUEVEG OPXLTEKTOVIKEG
KaL péBodol yla tnv
enoABeuon neplexopuévou

Distributed architectures and
methods for online content
verification

E. Zukdg

E. Sykas

Tig Teheutaieg SeKOETIEC KAL ELSIKA EMELTA OO TV
enavdotaon nou £depe to Sladiktuo otnv kKaBnuepwvoTNTA
Twv avBpwnwy, éxeL mapouolacBei pa paydaia e€EAEN otn
Snuioupyia mepLEXOUEVOU OMOLOUSHTIOTE TUTIOU. TO KOWVWVIKA
Siktua, Ta péoa Kat oL TAATHOPHES yivovTal 0 BaCLKOG TPOTOG
ETUKOLVWVIOG HETOEY TWV AVOPWITWVY OTOULKA AAAA Ko WG
KOWOTNTEG (EMLOTNMOVIKN, LTPLKA, KATL). H TANBwpa 6pwg
QUTH TWV CLVEXWS KETABOANOUEVWY TIANPOdOPLWY KOBLOTA
ETUTAKTLKA TNV QVAYKN YLOL TV EPELVA KOL TNV QVATTTUEN

E. Jukdg
N. MrAtpou
I. Pouoodkn

E. Sykas
N. Mitrou
I. Roussaki

EAAnViKa

Greek




cuoTnudTwy, Ta omoia Ba puropolv va eAéy€ouv Katd moco n
TAnpodopia mou mapdyeTal, SnUOCLEVETOL KOL AVOTAPAYETAL,
elval aAnBng (content verification). EmutAéov, n paydaia
av€non tng texvohoyiag oTtoug TOUELS TTou adopouv Ty
UTIOAOYLOTIKA LoXU Kot TG TaxUTNTEG Tou Sladiktlou, kablotd
mAéov Suvatr) tn AN Kat Tty taxvtatn enefepyacia
TIANPODOPLIV OE TPAYHUATIKO XpOVO. ETNV KateLBLVON auTH,
SPaUATIKO POAO KATEXOUV OL KAUVOTOWIEG TTOU €X0UV EPEL
TEXVNTA VONUOOoUVN KAt N LNXAVLKN Hdbnon og cuvSuaouo e
ta dedopéva peydhou oykou (Big Data).

H 816aktopikr SLatpLBh «KatavenUEVES APXLITEKTOVLKEG KOl
uéBodot yla TNV enainBeuon mepleXoéVou» Ba LEAETHOEL T
TIAE0V TPOODATA EPEVVNTIKA £PYQ, EUTIOPLKES EPAPHUOYEC,
TAaTPOpUES, ouoTApATA Kat alyopiBuoug mou eotidlouv otV
enaAnBeuaon mePLEXOUEVOU KaBWE KaL TO BewpnTikd
untdBabpo AUTWV Kat Bal EMEKTELVEL TNV UTIAPXOUOA YVWGON OTO
Tapov NTNUa, TPOTEIVOVTOG VEEG TPOCEYYIOELG 0TO BENQ, OL
ornoieg Ba eoTLdlouv otV Katavepnuévn Gpuon Twv AVoewv
mou Ba mpotabouv. Méow tnG CUYKEKPLUEVNG SLaTPLBAG,
KaTopXag, Ba yivel evBelexng Epeuva TNG LEXPL TWPA
unapyouoag BiBAoypadiog, Oa e¢etacBolv ta kKeVA Tou
UTLAPXOUV Kat Ta NTHOTA TTPOG £PEUVA KOL EV OUVEXELQ, Bal
npotaBolv AUoeLg ou Ba adopolv KaTaveUNUEVES
OPXLTEKTOVIKEG yLa TNV EMAANBOEUCN TIEPLEXOUEVOU, OL OTIOLEG
napdAAnAa Ba SokipacBolv oe epyaotnplako meptBaAiov
edooov autd kabiotatat Suvatd. TENOG, LETA TNV ekTEAEDN
TwV EVEEXOUEVWV SOKLUWV KoL TN LEAETN TNG
€bAPUOCILOTNTAG Kot BLWOLLOTNTOG TWV TIPOTEVOUEVWY
OPXLTEKTOVIKWY, Bal TOPOUGLOGBOUV TA CUUTEPACHOTA TIOU
Ba e§axBoUv kaTA T SLdpKeLa eKOVNONG TG SLatpLBrig Ko
Ba potaBolv véeg KateuBUVOELG KOl AVOLKTA {NTHATA TTPOG
ueAAOVTIKA €peuva.

KotaAnKTKA, OKOTIOG TNG EKAOVNONG TNG CUYKEKPLUEVNG
SatpBng eival n eméktacn, n LetaBoAn Kot n mpoondbela
BeAtiwaong tng péxpL twpa €peuvag mou £xet Sie€axBel oto
OUYKEKPLUEVO Tedio, Ttapadidovtag £T0L OTNV EPEUVNTLKI Kol
akadnuaikn kowotnTta pa avadopd npog peAétn, n omnoia Ba
anofAéneL oto va BonBroeL kat va emnpedoet, otov Babuo
ToU aUTo KaBiotatal Suvato, Thv TPOoS0o TOU CUYKEKPLUEVOU
E£PELVNTIKOU TOMEQ.

In recent decades and especially after the revolution that the
Internet has brought to people's daily lives, there has been a
rapid development in the creation of content of any kind.
Social networks, media and platforms are gaining ground as
the main way of communication between persons and
communities (e.g. scientific, medical, etc.). The plethora of
constantly changing information renders imperative to
research and develop content verification systems that can
verify whether the information produced, published and
reproduced is true. Nowadays, the rapid growth of technology




in terms of computing power and Internet speeds makes it
possible to receive and process information in real time. In this
direction, the innovations brought by Artificial Intelligence and
Machine Learning in combination with Big Data are of utmost
importance.

The doctoral thesis "Distributed architectures and methods for
online content verification" will study the latest research
projects, commercial applications, platforms, systems and
algorithms for content verification as well as their theoretical
background so to extend the existing knowledge by proposing
new distributed solutions and approaches in this domain.
Then, the author of this thesis will propose solutions regarding
distributed architectures for content verification, which will
also be tested in a laboratory setting if possible. Finally, the
conclusions that will be drawn during the conduct of this
dissertation regarding the applicability and viability of the
proposed architectures, will be presented in detail as well as
new directions and open issues will be proposed for future
research.

Finally, the purpose of this doctoral thesis is to expand, update
and improve the research conducted so far in this field, by
providing the research and academic community a detailed
study report which aims to help and influence the progress of
this research area.

39 AAIMHZHZ BAZIAEIOZ ApXLTEKTOVIKEG KAQOO KWV Kalt N.-N. ZwtnpLasdng H okomoupevn Sidaktopikn Statpipry adopd tnv emhoyn Kot M-N.2wtnpladng AyyAkd
NEUPWVIKWV YIOAOYLOTIKWV QVATTUEN LOBNUATIKWY LOVTEAWY Kot aAyopiBpwy Kal Thv Nekt. Kofupng
OAokAnpwuévwy KukAwpdtwy uAomoinon Toug Ue VEEG apXLTEKTOVIKEG (VLSI) KAaolkwv 660 I. Ztapou
pe Edappoyég otnv Texvntn KOLL VEUPWVLKWY UTTOAOYLOTLKWY OAOKANPWHEVWVY KUKAWUATWV.
Nonpooulvn ‘O\a ta mapandvw Ba oxedLooToVV e YyVwpova GAPUOYES
ALIMISIS VASILEIOS P.P. Sotiriades NG TEXVNTAG vonooUVNG KAL TNG LNXAVIKAG Labnong. P.P. Sotiriades English
Integrated Circuit Architectures N. Koziris
for Classical and Neural This Doctoral Thesis concerns the selection and development G. Stamou
Computing with Applications in of mathematical models and algorithms and their
Artificial Intelligence implementation with new architectures (VLSI), both classical
and neural computational integrated circuits. All of the above,
will be designed based on applications of artificial intelligence
and machine learning.
40 TEQPTAKOMNOYAOZ IQANNHZ APXLTEKTOVIKEG KOl N.-N. ZwtnpLadng Ofua tng Stdaktopikig StatpPng eivat n avadiuon kot MN-N.Zwtnptddng AyYALKG
KukAwpatikég MeBodoloyieg oxebilaon avaloykwy KUKAWHATWY, urtoBonBoupevwy and E.Xptotodpdpou
MéEtpnong yia AloBntrpeg kot PndLaKEG TEXVIKEG, YLOL TNV TPOCAPHOYT KOl Kataypadn AB. Mavayonulog
Juotipata Aledntipwv ONUATWY Ot aoONnTrPES KOL CUYKEKPLUEVA LAYVNTIKOUG
awoBntpeg Avicotportikrg Mayvnto-avtiotaong i AMR. Ot
GEORGAKOPOQOULOS IOANNISA Circuit Architectures and P.P. Sotiriades payvntkol atodntripeg AMR amotehoUv pia el8ikr koL oxetikd | P.P. Sotiriades English

Instrumentation Methodologies
for Sensors and Sensor Systems

VEQ KaTnyopio HayvnTIKWV aedntripwy mou avamntuxdnkov
ota péoa mepimou Tou 200V aLWVA, UE TV AVATTTUEN TNG
texvoloyiag Aemtwv upeviwy (thin film technology).
Napouoldlouv onuavtiko evéladépov, kabwg epdaviiovv
oAU uPnAn evauoBnoia kat Suvapiko eVpog (oo =100uG
£W¢ KaL 2G, eLPOC TO OMOL0 UTTEPKAAUTITEL TNV €VTOON TOU
payvntkou iediou tng M'ng) aAAd kot tautoxpova pia eupeia
andkplon cuxvotntag ( DC éwg Alya MHz ), mapdtt to péyebog

E. Hristoforou
A. Panagopoulos




TOUG eivat tdpa oAU pIKpO, KaBOTL oTnV oucia aroteholv
oAoKANpwWHEVA KUKAWHOTO TTou evamnotiBevtal og rupitio. To
YEYOVOG QUTO TA KABLOTA aKOUN TILO EAKUOTIKA SLOTL padi 1e
QUTA UITOPOUE VA CUMTTEPINABOULE KOl VAL KATAOKEUAGOUE
To amapaitnTa NAEKTPOVIKA yLa. TNV TIPOCAPHUOYH KoL
Kataypadr Twv onNUATWY TOUG.

Subject area of this Doctoral title, is the analysis and design of
analog circuits and circuit architectures, assisted by digital
techniques, for the signal conditioning and acquisition of
sensors. The sensors on which this work will focus on, are a
special category of magnetic sensors known as Anisotropic
Magneto-Resistance or simply put AMR magnetic sensors.
These sensors were developed around the mid 20th century,
after the arrival and development of thin film technology, and
they are of great interest, as they not only have a relatively
high sensitivity and dynamic range ( ranging from =100uG up
to a few G, a range which surpasses the strength of Earth's
magnetic field ), but they also present a wide frequency
response (aranging from DC to a few MHz ), even though they
are very small in size, as in fact, they are integrated circuits.
This makes them a very attractive magnetic sensor, since it is
possible for them to be co-manufactured and co-assembled
along with all the necessary circuitry, required for their signal
conditioning and data acquisition.
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TTANNAKOMNOYAOY
KQNZTANTINA-MAPIA

GIANNAKOPOULOU
KONSTANTINA-MARIA

ALOSIKTUO TWV AVTIKELLEVWV Kalt
gudun cuotAuata/epapuoyEg

Internet of Things and
intelligent systems/applications

lwdvva Poucodkn

loanna Roussaki

Ta B€pa tng mpoTevOpeVNG SLEAKTOPLKAG SLaTtpLBg e0TLAlEL
oTn UEAETN, To oxedlaopd, Tnv uAomoinon kat tnv afloAdynon
HOVTEAWV UNXOVLKAG LABNoNG mavw o€ SeSopéva mou €xouv
oUANeXDel péow UTIOSOUWY ALASIKTUOU TWV AVTIKELUEVWY. ITA
mAaiola autd, Oa peAetnBolv poBAnuata BeAtioTonoinong
oe Sladopa nedia edpappoywv kat Ba emAUBOLVY HEow
TPWTOTUTIWY AAYOPIBIWY TIOU XPNOLLOTIOLOUV TEXVIKEG
TEXVNTAG VONUOGUVNG, CUUMEPNAUBOVOUEVWY TEXVIKWV
BaBiag pabnong (deep learning). Napadeiypata tétolwy
nieSlwv edappoywv amotedovv n Eumnvn yewpyia, To
niepBarov, n vyeia, K.a.

The proposed PhD dissertation focuses on the analysis, design,
development and evaluation of machine learning models to be
used over data collected through Internet of Things
infrastructures. In this context, optimization problems in
various application domains will be studied and will be solved
through innovative algorithms using artificial intelligence
techniques, including deep learning. Examples of such domains
include smart agriculture, the environment, health, etc.

lwdavva Poucaodkn
MAT. Avayvwotou
Jup. NaroBaocteiov

loanna Roussaki
Miltiades Anagnostou
Symeon Papavassiliou
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KEXATIAZ KONZTANTINOZ

KECHAGIAS KONSTANTINOS

AAyOpLBpOL TEXVNTIG
vonuoaouvng yla tThv avauon
SIKTuaKWY KAt AN wv
Sedopévwy

Artificial Intelligence algorithms

Epp. BapBapiyog

Emm. Varvarigos

stnv Sibaktopikn autr StatplBry Ba avamtuxBoulv kat Ba
alodoynBoulv alyoplBpoL tou Bacilovtal O€ TEXVIKES
TEXVNTAG vONHOooUVNG Yo TV avAAUon SIKTUAKWY Kal AWV
(rtx evepyelakwy, utoAoyLoTikoU védoug, KATT) SeSopévwv

This PhD thesis will develop, analyze and evaluate the

Eup. BapBapiyog
©=06 BapPapiyou
S{ipog NanaPactieiov

Emm. Varvarigos
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for analyzing networking and
other data

performance of Artificial Intelligence algorithms for analyzing
networking and other (eg energy, could computing etc) data

Th. Varvarigou
Simos Papavassiliou

43 AEMINAZ TEQPTIOZ Blo-epyaotripla o Eudyyelog Xplotodopou | Avamruén, StakpiBwaon kot xprion aodntripa yla tnv H€tpnon Eudy. Xplotodpopou EAAnVKa
oAokAnpwuéva KUKAwpATA LWV, Ue éudaon otnv pétpnon tou COVID-19, kdvovtag xprion Adpobitn Kreva
NG EUPEDLTEXVIOG TTOU £XEL AVATTTUEEL TO EpYAOTHPLO Mav. Toapaumdpng
LEPIPAS GEORGIOS Bio-laboratories on integrated Evangelos Hristoforou Development, calibration and use of a viral load sensor, with Evangelos Hristoforou Greek
circuits particular application in measuring COVID-19 viral load, using Aphrodite Ktena
the filed patent, developed by the lab Panagiotis Tsarabaris
44 MANOYPAZ BAZIAEIOZ sxediaon Evioxutwv loxvog ya 1. Martavdvog Sxeblaon oAokANPWHEVWY EVIOXUTWYV LoXUOG oTnV Tieploxn) Twv | |. Mamavdavog EAANViKa
Edappoyeg sub-THz sub THz pe £udaon Tig TNAETKOWWVLIAKEG EPAPUOYES UETA TO E. JUKGg
5G. E. Xplotodopou
MANOURAS VASILEIOS Power Amplified Design for sub- | I. Papananos Design of integrated power amplifiers operating in the sub-THz | I. Papananos Greek
THz Applications range for telecommunication applications beyond 5G. E. Sykas
E. Hristoforou
45 NIKOAAKOMOYAOZ ANAITAZIOZ | AlaSiktuo AVTIKELLEVWY Oeobwpa BapBapiyou JuVSUAONAG TOU EUPEWG AVATTTUCOOUEVOU TOUED TNG ©. BapBapiyou AyYALKA
Mnxavikiig¢ Mabnong pe exkeivou twv MeydAwv Aedopévwy, Epp. BapBapiyog
TIPOEPXOUEVWYV Mo aAucideg cuotowv (blockchains). Jup. Maroapacileiouv
Edappoyn texvikwv Mnxavikig Mabnong oe onueia kat pogg
MeydAwv Aedopévwy (Omwg eivat ylo mopdSetypa oL AUEVeg
NIKOLAKOPOULOS ANASTASIOS | Internet of Things Th. Varvarigou Tou péNovTog). E€aywyr poBAEPEWY KOl CUUITEPACUATWY Th. Varvarigou English
Héow ekMABEVPEVWV HOVTEAWY Mnxavikig MaBnong, and E. Varvarigos
Sedopéva ahuoibwv cucTtoywyv. Artdvtnon oto "nwg" S. Papavassiliou
AeltoupyouV oL BACELG TwWV VEUPWVWY SLadOPWY HOVTEAWY
Mnyavikig Maénong.
Combination of the widely developing scientific field of
Machine Learning with that of Big Data, coming from
blockchains. Implementation of Machine Learning techniques
on big data streams (eg. In cognitive Ports of the future).
Prediction and Conclusion extraction from blockchain data,
using Machine Learning models. Answering “how” the base of
various Machine Learning neurons functions.
46 MEMNEZ NIKOAAOZ Aoddlela Siktuwv umohoytotwy | E. Tukdg Ta teleutaio xpdvia, Ko Lo GUYKEKPLUEV TNV TEAEUTAL E. Jukdg EAAnVKa
ME Xprion LEBOSWV UNXOVLKNAG Sekaetia, oL eMBECELG OTOV KUBEPVOXWPO EXOUV YIVEL TTILO M. Avayvwaotou
naenong S1abeS0UEVEG, EVW APKETECG £XOUV Yivel TpwtooéMda véa, e I. Pouoodkn
OTOXO BLOUNXOVIKEG ETALPELEG KAl KUBEPVNTIKEG OPYAVWOELG.
OL eMIBETELG QUTEG £XOUV TIPOKAAETEL ONLOVTIKEG OLKOVORLLKEG
PEPPES NIKOLAOS Deep learning for network E. Sykas anwAeleg katadEpvovtag mapdAnAa va epnodicouv th E. Sykas Greek
security Aettoupyia Twv Bactkwy Snudclwy untnpeolwy. Emuthéov, and | M. Anagnostou
TOTE ToU epdaviotnke N SIKTUWGON UETAEY TWV AVTLKELUEVWV i I. Roussaki

Internet-of-Things (10T), 0 aplOUOG TWV CUCKEL WV TTOU
ouvbéovtal e To Aladiktuo avédvetal pe TaxUTATOUG
puBuoUg, Le amotéAeopa va yivetal EUKOAOG OTOXOG yLa
€MOEOELG OTOV KUBEPVOXWPO. Me OKOTIO TOV TTEPLOPLOO TWV
eMBEcewV 0TOV KUBEPVOXWPO, OL AVOAUTEC TNG aodANELAG O
autdv eaptwvtal o€ peydho Babuo anod ta cuotiuata
evtoropoU eloBoAwv (Intrusion Detection System), ta omoia




UOpOUV VaL EVTOTIIOOUV KAKOBOUAEG SpaoTnpLoTnTEG e
avtiotoixlon potiPwy yvwotwy enibéccwv (6nhadn pe Bdaon
v unoypadn f signature-based) rj mapatnpwvrag
SpaotnpLotnTeg avwpahiog (5nAhadn pe Baon tv avwpahio i
anomaly-based).

H 816aktoptkr SLatpLBri OTOXEVEL OTNV AVTLLETWTILON
{NTNUATWY EUMLOTOOUVNG, TAUTOTNTAC, ATOPPHTOU Kall
aoddAetag (TIPS) og Siktua peydAng kAipakag, loT, otig
QoUPUATEG EMKOWVWVIEG KABWG KaL 0To TESi0 TWV ESUTIVIIV
TOAEWV. H MPOTEWVOUEVN €PEUVA OTOXEVEL OTNV QVATTTUEN HLOG
TPAKTIKA dpappdoung Aong aoddAelag otov KuBEPVOXWPo
o€ pia f meEPLooOTEPEG Ad TG YVWOTEG KAL UTIAPXOUTES
ane\ég otov kuBepvoxwpo. Embéoeig MoAamiwy Emutédwyv
(Multi-Stage Attacks r} MSAs), Mpoxwpnuévol Emipovot
Kivduvol (Advanced Persistent Threats rj APTs), Ransomware/
Malware, Social Engineering, EmiBéoelg Kataveunuévng
Apvnong Yninpeoiag (Distributed Denial of Service rj DDoS),
AcUpparteg EmBoelg Eyxuong (Wireless Injection Attacks),
Botnets fj/kat GAAEG KAKOBOUAEG SpacTNPLOTNTEG TIPOKELTAL VO
SlepeguvnBouv. Ot péBodot mou Ba mpotabouv Kal TPOKeLTaL
va avartuxBouv oTtoxeouV 0TNV AVAAUGH TWV TPWTWV
onpeiwv tng aodpdlelag otov kuBepvoxwpo kat Ba Bacifovtat
o€ Tiponyuéveg texvoloyieg Texvntrig Nonpoouvng (Al).
ErmunpocBétwg, pnmopei va StepeuvnBei kat n texvoloyia
Blockchain. Ta epyaleia mapakoAouBnong aodpdietag Siktiou
Ba xpnotpononBolv yla thv avaluon tng kukAodopiag tou
Sktuou kat Ba avartuyxBei éva véo IDS xpnotponolwvrag
TponyHévoug alyoplBpoug unxavikng/Badidg uabnong
(Machine/Deep Learning).

JKOTIOG TNG EKTIOVNONG TNG CUYKEKPLUEVNG SLaTtpLBng elvat n
€MEKTAON, N METAPBOAN KoL N poomadeLa BeAtiwong Tng MéEXPL
Twpa €peuvag mou £xeL le€axBel oto cuykekpLuévo medio,
napadiSovtag £ToL oTNV EPELVNTLKN KAL AKASNLAIKN
KowoTNTA pLa avadopd mpog HeAETN, n onoia Oa artoBAEnel
va BonBroel kot va emnpedoet, otov Baduod mou autd
kaBiotatat Suvatd, TV MPOoS0o TOU GUYKEKPLUEVOU
EPEUVNTIKOU TOUEQ KL OVTLKELUEVOU.

Cyber attacks have become more widespread and several
attacks have made headline news over the past decade,
targeting industrial companies and governmental
organisations. These attacks have caused substantial financial
losses and were able to hinder the operation of core public
services. Furthermore, since the Internet of Things (IoT) has
emerged, the number of devices connected to the Internet is
increasing rapidly and becoming easy targets for cyberattacks.
To mitigate cyber-attacks, cybersecurity analysts heavily
depend on Intrusion Detection Systems (IDSs) which can
detect malicious activities by matching patterns of known
attacks (i.e. signature-based) or observing anomaly activities
(i.e. anomaly-based).




The doctoral thesis aims to tackle Trust, Identity, Privacy and
Security (TIPS) issues in large-scale networks, Internet of
Things, Wireless Communications and Smart Cities. The
proposed research aims at developing a practically deployable
cyber security solution to one or more of the cyber threats.
Multi-Stage Attacks (MSAs), Advanced Persistent Threats
(APTs), ransomware/malware, social engineering, Distributed
Denial of Service (DDoS) attacks, wireless injection attacks,
botnets or other malicious activities will be investigated. The
developed methods aim to analyse the cybersecurity
vulnerabilities and will be based on advanced Artificial
Intelligence (Al) technologies. Moreover, the blockchain
technology can be explored. Network security monitor tools
will be used to analyse the network traffic and a novel IDS will
be developed using cutting-edge Machine/Deep Learning
algorithms.

Eventually, the purpose of this doctoral thesis is to expand,
update and improve the research conducted so far in this field,
by providing the research and academic community a study
report which will aim to help and influence, to the extent
possible, the progress of this research area.

47 MNIKPAMENOZ rEQPI102 AAyopLBpoL avaBeong OMTKWY, Epp. BapBapiyog Stnv Stdaktopikn autr StatplPry Ba avamtuxBouv kat Ba Epp. BapBapiyog AyyAkd
KLVNTWV, OmoBNKEUTIKWY Kall aglohoynBoUv ahyoplBuoL yla Tnv avabeon OTTIKWY, KWVNTWV, ©e08 BapBapiyou
UTIOAOYLOTIKWV TIOpWV 0€ 5G ATOBNKEUTIKWY KoL UTIOAOYLOTIKWVY TIOpwV o€ 5G Siktua. Hp.ABpaponouAog
Siktua pe épdaocn oe ALaDOPECTEXVIKES CUMITEPNOUBAVOUEVWY KOl TWVEDAPHOYWV
ebAPUOYEG UNXAVIKAG LABnong UNXOWVIKAG HABnong Ba xpnoomnotnbouv.
PIKRAMENOS GEORGIOS Emm.| Varvarigos Emm.| Varvarigos English
Algorithms for resource This PhD thesis will develop, analyze and evaluate the Th. Varvarigou
allocation of optical, wireless, performance of algorithms for solving the resource allocation Herc. Avramopoulos
storage and computation problem of systems consisting of optical, wireless, storage and
resources in 5G networks with computation resources in 5G networks. The algorithms will be
emphasis on Machine Learning based on Machine Learning techniques, but other methods
will also be investigated.
48 PHIOZ-AAAEAZ NIKHTAZ-EKTQP | AAyopiBuol yia é€unvn pdption EppavounA BapBapiyog Jtnv 8tdaktoptkn auth datptpn Ba avamtuxBolv kat Ba Epup. BapBapiyog EAAnvika
Ko oxnua mpog Siktuo (V2G) aglohoynBolv ahyoplBuot yia é€urvn opTLon Kal yla Thv ©e08 BapBapiyou
unnpeoieg yla nAektpkd Tapoxn oxnua mpog Siktuo (V2G) unnpeoiwvarnd nAeKTpKd S{pog NanaPaciieiov
autokivnta auTokivnTa Kot N EMidpaonauTwWy og EVEPYELOKA SiKTua.
RIGOS-LALEAS NIKITAS-EKTOR Algorithms for smart charging Emmanouel Varvarigos This PhD thesis will develop, analyze and evaluate the Emm.| Varvarigos Greek
and Vehicle-to-Grid services in performance of algorithms for smart charging and also for the Th. Varvarigou
networks of Electric Vehicles provisioning of Vehicle-to-Grid services in networks of Electric Simos Papavassiliou
Vehicles. The effect on the Electricity Grid will also be
analyzed.
49 SEXANTE QANTI Edappoyég MeBodwv Texvntig N.-N. Zwtnpadng 21dX0G TNG MPOTELVOUEVNG SLEAKTOPLKNG SLaTtpLPng eivat n MN-N.Zwtnptddng AyYALKG
NonpooUvng otnv AvaAuon avamntuén kat afloAdoynon véwv data-driven povtéAwv E.MuAwvakng
latpkwv Aedopévwv TEXVNTAG vonpooUvNg yla thv €ykatpn poPAedn tng N. KoTupng
ocoBapdtnta tng vooou, TG MANPOTNTAS VOCOKOUELOKWY
KALVWV, TNG XPriong povadwy evtatikrg Beparmeiag, tng xpriong
SECHANTE FANTI Applications of Artificial P.P. Sotiriades QVATIVEUOTHPA, KAt TNG {TNONG LOTPLKWY TOpWV. Oa P.P. Sotiriades English

Intelligence in the Analysis of
Medical Data

avarttuxBoulv kat Ba aglohoynBolv MOLKIAEG APXLTEKTOVIKES
Kat aAyOpLOpOL UNXAVIKAG LABNoNG UE Xprion AEMTOUEPWV

E. Milonakis
N. Koziris




LaTPIKWV S£50UEVWY artd Tov NAEKTPOVIKO ddkeAo acBevwv. H
avaAuon LTpkwy Sedouévwy pe xprion HeBodwyv texvntig
vonpoouvng Suvatat vo BEATLOTOMOLNOEL TIG AMobACELG
KATAVOUNC TTOpwYV, va BEATLWOEL T ppovtida Twv acbevwv Kot
VOl UELWOEL TO KOOTOG.

Aim of the doctoral thesis is to develop and evaluate new
artificial intelligence data-driven models for the early
prediction of disease severity, hospital bed occupancy, ICU bed
utilization, ventilator use, and clinical demand. A series of
machine learning architectures and algorithms will be
developed and evaluated on detailed electronic medical
record data. The analysis of medical data with Al could
optimize resource allocation decisions, improve patient care,
and reduce costs.
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TZANETTHZ IQANNHX

TZANETTIS IOANNIS

sxedlaon kot epappoyég Tou
ALSIKTUOU TWV AVTIKELUEVWV
Kot SIKTUWV ETKOWVWVIAG 5n¢
/6éngrevidg (5G/6G)

Design and applications of
Internet of Things and 5G/6G
networks

Supewv Namapaciieiov

Symeon Papavassiliou

O KUpLOG 0TOXOG AUTHAG TNG SLatplPBrig eival va oxedlaoel éva
HOVTEAO UTTOAOYLOMOU KOl ETILKOWVWVIAG Yo va eKPPACEL TN
duon tou doptiou UTTOAOYLOUOU/ETIKOVWVIAG OTOXOU, KL Va
emutpéPeL tn Suvaptkn SLAomach Tou 08 EEXWPLOTES
Aewtoupyieg/ evdtnteg mou Ba avartuxBolv oe pia urtodopn
urtoAoylotwvkat Siktuou 5n¢ /6ngrevidag (5G/6G),
GUMIEPNOUBAVOLEVWY ELKOVIKOTIOLNUEVWY /KOVTELVEP KOL
dUOKWY TIOPWV.ZTO MAALCLO QUTHG TNG TpooTtdbeLag,
amnatteital n Stepelivnon Twv SLadOPETIKWY XAPOKTNPLOTIKWY
uLaG ebopUoyng Kat LG UTtoSoUnG UTIOAOYLOTWV/SIKTUOU
TIOU EMNPEARIOUV TNV LKAVOTIOINGN SLOPOPETIKWY ATALTHOEWY,
onwg anodoon, katavaAwon evépyelag, aopalela, aglomiotia
K.ATL. Me BAon auto, TEXVIKEG Kal aAyopLlOpoL yla tnv
ToAuKpLTNpLakn BeAtiotonoinon tng epappoync/unnpeciag
TIPEMEL VAL LeEAETNBOUV, GUVTOVLOTOUV Kal TporomnotnBolv
WOTE VA TaLpLElouv KOAUTEPA OTIG KABOPLOUEVEG OUIMAULTH OELG.

The main objective of this dissertation is to design a
computation and communication model to express the nature
of the target computation/communication load and allow its
dynamic splitting into separate functions/modules to be
deployed across a computing/networkinfrastructure ((5G/6G),
including virtualized/containerized or hardware resources. As
part of this effort, it is required to investigate the different
characteristics of an application and a computing/network
infrastructure that influence the satisfaction of different
requirements such as performance, power consumption,
security, reliability etc. Based on this work, techniques and
algorithms for the multi-objective optimization of
application/service deployment are to be studied, tuned and
modified to best fit the specified requirements.

Sup. NarmoBacteiov
©. BapBapiyou
Baoilelog Kapuwtng

Symeon Papavassiliou
Theodora Varvarigou
Vasileios Karyotis

AyyAkd

English
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TYPOBOAAZ KONXTANTINOZ

Blo-awoOntripeg Baotopévol o
nAektpopayvntikn Siéyepon

Eudy. Xplotodpopou

Nepapatiky LETpnon Kot BEwpPnTIKA (POCoUoiwaon TNG
GUXVOTNTOG CUVTOVIOHOU 0pYyAVWY Kol LOTWV Tou avBpwrivou
OCWHATOG KOL TEXVIKEG avadpaong yla tnv enavadopd Toug
OTLG CWOTEG CUXVOTNTEG CUVTOVIOOU

Euay. Xplotodopou
Adpobitn Kreva
Mav. Toapaumdpng

EAAnvika




TYROVOLAS KONSTANTINOS

Bio-sensors based on
electromagnetic triggering

Evangelos Hristoforou

Experimental measurement and simulation of the resonance
frequency of organs and tissues of the human body, as well as
corrective feedback towards the rehabilitation of those
resonance frequencies

Evangelos Hristoforou
Aphrodite Ktena
Panagiotis Tsarabaris

Greek
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OOTOMNOYAOY EAENH

FOTOPOULOU ELENI

Avaluon kat alomoinon
LSLOTHTWV KOWWVIKWV SIKTUWV
HE Xprion ypdduwv yvwong kat
HNXQVLKAG udBnong oe
OUOTAKATA CUCTAONG

Analysis and exploitation of
social networking properties
using knowledge graphs and
machine learning in
recommendation systems

Supewv Nanoapaciieiov

Symeon Papavassiliou

TKOTIOG TNG SLEaKTOPIKAG SLaTptPr¢ gival n avdAuon kat
aglomoinon LBLoTATWY KOWWVIKWY SIKTUWV e Xprion
UNXOVLIKAG HABnong, ypddwv yvwong, Bewpia ypddwv kot
WUXOUETPLKEG - KOLWVWVLOLETPLKEG TEXVIKEG OE SLaSpaoTikd
ocuotipata cUotaong. OLKUPLEG EPEVVNTLKEG KOTEUBUVOELG
nepAapBdavouv: a) Tnv avamtugn TEXVIKWY yla Tn Snuioupyia
KQL OTTTLKOTION G GUVOETIKWY KOWWVIKWV ypddwv. B) Thv
avamtuén eudbuwV Kal PN TAPEUPRATIKWY TPOTWY GUANOYNC,
€§aywyng KaL avamapaotacns KOWWVIOMETPLKAG TAnpodopiag
UE TNV BONOELA TEXVIKWY UNXAVIKAG HdBnong (rux.
enefepyaocia puotkng yAwooac, onpuactoAoyikog
EUMAOUTIONOG Ypddwv). y) Tnv avdrmtuén alyopibuwy
avaAuong Siktiwv MAVW O€ KOWWVIKOUG Ypadoug
Q§LOTIOLWVTOG VEEG TEXVIKEG LNXAVLIKAG LABNnong (m.x. GNNs,
TpoPAePn ouvdéapou, Slaipeon ypadnudtwy o UTIOOUASEC).
6) Tnv povtelonoinon kat avamntuén SLadpacTikwy
CUOTNUATWY CUCTACEWV ToU Bacilovtal o€ MPONYUEVES
TEXVIKEG UNXAVIKAG LABNoNG (.. Evioxutikn padnon).

The key objective of this dissertation is the analysis and
utilization of properties of social networks using machine
learning, knowledge graphs, graph theory and psychometric-
sociometric techniques in interactive recommendation
systems.The main research direction include: a) The
development of techniques for the creation and visualisation
of synthetic social graphs; b) The development of intelligent
and non-intrusive ways of collection, extraction and
representation of social graph information based on machine
learning techniques (e.g. natural language processing,
knowledge graphs semantic enrichment); c) The development
of algorithms for advanced network analysis upon social
graphs, taking advantage of novel machine learning techniques
(e.g. GNNs, link prediction, graph division in subgroups); d) The
modeling and development of interactive recommendation
systems based on advanced machine learning techniques (e.g.
reinforcement learning).

Sup. NaroBacieiov
lwdavva Poucodkn
Baowikn Kavtepé

Symeon Papavassiliou
loanna Roussaki
Vassiliki Kantere

AyyAka

English
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XPYZAOOYAH IQANNA

CHRYSAFOUDI IOANNA

AwoOntnpeg Baoiopévol o
HOyVNTIKA UALKA

Sensors based on magnetic
materials

Eudy. Xplotodpopou

Evangelos Hristoforou

Nepapatiki LETPnon Kot BEwpnTIKA T(POCoUoLWwaon TNG
GUXVOTNTOG CUVTOVIOHOU OULVOEEWVY KOl TIPWTEIVWV Kot
TEXVIKEG avASpaong yLa Tnv enavadopd ToUG 0TI CWOTEG
oUXVOTNTEG GUVTOVIOUOU

Experimental measurement and simulation of the resonance
frequency of aminoacids and proteins, as well as corrective
feedback towards their rehabilitation in the proper resonance
frequencies

Evay. Xplotodopou
Adpobitn Kteva
Mav. Toapaumndpng

Evangelos Hristoforou
Aphrodite Ktena
Panagiotis Tsarabaris

EAANVKa

Greek

TOMEAZ HAEKTPIKHZ IZXYO2
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ANAPEAZAKHZ KYPIAKOz2-

Owovoutkr Agttoupyia

| N. Xat{napyupiou

| Xprion cuyxpovwy epyaieiwv mAnpodopLKkng yLa thv eniluon

| N.Xatlnapyupiou

| EAAnviKa




NANATIQTHZ

JUOTNUATWY HE AlEOTIAPUEVOUC
Evepyelakoug Ndpoug

TEXVIKWV TIPOKAAOEWYV 0TN AElTOUpYio CUOTNUATWY NAEKTPLKAG
evépyelag. Mepikd mapadeiypata eival n avantuén epyalsiwv
unooTthPLENG amodACEWY yLa CULUETOXH OTNV ayopd

evépyelag, BEAtotn Asttoupyia Siktuwv Slavounc, epapuroyEg

I. Koppég
M.fewpyAdkng

ANDREASAKIS KYRIAKOS- Economic Operation of Systems N. Hatziargyriou €€opuénc mAnpodopiag and Sedopéva NAEKTPOVIKWY N. Hatziargyriou Greek
PANAGIOTIS with Distributed Energy UETPNTWV KATL. G. Korres
Resources P. Georgilakis
Use of modern computer tools to solve technical challenges in
the operation of electricity systems. Some examples are the
development of decision support tools for energy market
participation, optimal operation of distribution networks, data
mining applications for electricity meters
55 BAPEAHZ IQANNHZ AVOVEWOLHES TINYEG KOl Staupog NManabavaociou Kopro avtikeipevo givat n evVoopATOON amodnKeLTIKOV 31. Nanabavaciov EAAnvika
anoBrkeuon ot mepBAAlov otafpdv peyaing kiipoxag ko mapoywyis AIIE oe I. Koppég
ayopWV NAEKTPLKNAG EVEPYELAG B10popETUCEG 0yOPEG NAEKTPIKIG EVEPYELAG SlacLVIESEUEVDVY M. FewpyAdkng
GLOTNUATOV. Ou J00El ELPACT) GTOVG UNYOVIGHOVS TMV
yOpMV KOt GTOV TPOTO [ TOV 0moio 1) aofijkevon Kot ot
VARELIS IOANNIS Renewable generation and Stavros Papathanasiou AIIE pmopobv va GULHETACYOVV GVTAYGVIOTIKG GE OUTES. St. Papathanasiou Greek
storage in electricity market . L . . G. Korres
environment The main topic is the integration of large-scale energy storage P. Georailakis
and renewable generation into different energy markets of ' g
interconnected systems. Emphasis will be placed on market
mechanisms and the way in which storage and renewables can
participate in a competitive manner to the markets.
56 BAZIAONOYAOZ XAPAANAMMNOZ- | HAektpikég Mnxaveg Movipwy Avtwviog KAaddg AvdAuon texvoloyLwv NAEKTPLKWY KvNTNPIiwV cuotnUaTwy Kot | Avtwviog KAaddg EAANnvika
PADAHA Mayvntwv ywa Kwvntripla OXESL0 HEAETN UNXOVNG HOVILWY HLayVNTWVY YLOL CUYKEKPLLEVN 2T. Nanabavaciov
JuoThApaTa edappoyn nephappavovtag nelpapatikn emBepaiwaon. AvT. AVTwvomoulog
VASILOPOULOS CHARALAMPOS- | Permanent Magnet Electrical Antonios Kladas Analysis of electric traction systems technologies and design Antonios Kladas Greek
RAFAIL Machines for Traction Systems procedure of electric motor for specific application including St. Papathanasiou
experimental validation. Ant. Antonopoulos
57 AAMIANAKOZ FEQPT102 ‘E€unva Aiktua Alavopng N. Xat{napyupiou Ta O€pata tng StbakTopikig StatpBng oxetilovral pe Thv N.Xatlnapyupiou EAAnviKa
€UOTAOELA KO TNV AOPAAELD TWV CUCTNUATWY NAEKTPLKAG I'. Koppég
eVEPYELaG 0 oUVONKeG ueydAng Steiobuong AMME kat Wblaitepa | Z.Manabavaciouv
TOV UTtoAOYLOWO TNG avaykaiag epedpeiag Tou CUCTAUATOG
oTLg Stadopeg MepUTTWOELS Aettoupyiag. Oa e¢etaobei n
DAMIANAKOS GEORGIOS Smart Distribution Networks N. Hatziargyriou AoS0TIKATNTA UTOPYAVOUHEVWVY XAPTWY, SEVIPWV N. Hatziargyriou Greek

anddaong kat povtéAwy Babeldg ndbnong. Itnv cuvéxela Ba
peAetnBouv kat Ba ulomotnBolv alyopBuol pe o
TLEPUTAOKN APXLTEKTOVLKI], OTIWE TOL GUVEALKTIKA VEUPWVIKA
Siktua kot Bavotikég mpoPAEPeLS kal Ba egetaotei n
anoSoTKOTNTA TOUG.

The topics of the doctoral thesis are relevant with the stability
and security of electric power systems in cases of large RES
penetration and more specifically with the calculation of the
required power reserve if the system. In the process several
techniques will be evaluated, such as self organized maps,
decision trees and deep learning models. Algorithms with
more complicated architecture will be studied and
implemented , such as convolutional neuronic networks and

G. Korres
St. Papathanasiou




probabilistic forecasts, then their performance will be
measured and evaluated.
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AAPMHX OPEXTHZ

DARMIS ORESTIS

YBpudikd Kévtpa EAEyxou
Evépyelag SCADA/PMU

Hybrid Energy Control Centers
SCADA/PMU

lewpyLog Koppég

George Korres

3T0X06 TNG Mapoloag SLEAKTOPLKAG StatpLBrg elval n

avamntuén kot epappoyn pag uBpLdkAg LeBGSoU ektiunong

KATAOTAONG CUOTNUATWY NAEKTPLKAG EVEPYELAG, N omoia Ba

Bacietal t0o0 o€ PETPHOELS and To Mapadootakd cuoTnpA

SCADA (Supervisory Control And Data Acquisition) 600 kat o€

OGUYXPOVIOUEVEG, HEOw orjpatog and GPS (Global Positioning

System), puetprioetg dpactBetwv anod povadsg PMUs (Phasor

MeasurementUnits). Ot empéPoug 0TOXOL TNG SLEAKTOPLKIAG

epyaoiag sivat:

. H avdmtugn pebBddou  Hybrid State  Estimation
(HSE),Baolopévng oTig TexVikEG PBeAtiotomoinong LAV
(Least Absolute Value) kat WLS (Weighted Least
Squares), n omnoia Ba ekpeToOMeVETAL TARPWG T
mAgovekTpata Ttwv PMUs, evw tautoxpova Ba
efaodadilel TNV MAPATNPNOLOTNTA TOU CUCTAUOTOG
UETPOEWV.

. H BéAtiotn emloyn tng B€ong, emi tou Siktuou, povadwv
PMUs yia BeAtiwon tng akpiBetag tou HSE.

. H avamtuén katavepnuévou aiyopibuou, pe mapdAAnin
enefepyacia Sedopévwy, yla emiluon tou HSE kat tov
eVTOTUOMO e0daApévwy  OSeSopévwv  OTIG HETPAOELG
SCADA kat PMU.

. Edappoyn Twv aiyopibuwv oe mpdtuna diktua IEEE Ko
O€ TIPAYUATIKA SikTua peTadopdg.

A&LOAOYNON TWV OMOTEAECUATWY TNG EPEUVAG.

The goal of this doctoral thesis is the implementation and
application of a hybrid state estimation method, which will be
based both on traditional SCADA (Supervisory Control And
Data Acquisition) measurements and synchronized, by a GPS
(Global Positioning System) signal, phasor measurements
acquiredfrom PMUs (Phasor Measurement Units). The
individual objectives of this research are:

. The development of a Hybrid State Estimation (HSE)
method, based on the optimization techniques LAV
(Least Absolute Value) and WLS (Weighted Least
Squares), which will fully deploy the PMU advantages,
while, at the same time, will ensure the measurement
system observability.

. The optimal allocation of PMU devices on the network,
for improving the HSE accuracy.

. The development of a distributed approach, using
parallel processing, for solving the HSE and identifying
gross errors in SCADAkalPMU measurements.

. Application of the algorithms in IEEE standard systems
and realistic transmission networks.

Evaluation of the research results.

Fewpylog Koppég
M. Fewpy\akng
5t. NanaBavaciou

George Korres
Pavlos Georgilakis
St. Papathanassiou

EAAnvika

Greek




59 NOYKAZ XPH:ITOZ Juothuata taxeiag dpoptiong Avtwviog Avtwvonoulog | To Bépa autd Slepeuvd TexVIKEG AUCELG TIOU EMLTPETOUV TNV AvT. Avtwvomnoulog AyyAkd
NAEKTPLKWY OXNUATWY uAomoinon Twv EMBUUNTWY XAPAKTNPLOTIKWY, BeEATuwvouv thv | It. Nanabavaciou
evelLia, TNV EMEKTAOUATNTA KOL TN SLAAELTOUPYLIKOTNTA TWV Anp. Nedrtitong
urtoSopwv taxeiag GopTiong NAEKTPIKWY oxNUATWY. KUpLog
OTOXOC €ival n avarmtuén kat n emkUpwon véwv pebodoloylwv
LOUKAS CHRISTOS Next generation fast chargers Antonios Antonopoulos OXeOLAOPOU YLOL LETATPOTIELG LOXUOG TTIOU UITOpOoUV VoL Ant. Antonopoulos English
for electric vehicles T(POCAPOCOUV TLG UTIOSOUEG QUTEG OTO St. Papathanasiou
EMAVOTPOTSLOPLOUEVO TOTILO TNG NAEKTPLKAG KLVNTIKOTNTOG. Dimosthenis Peftitsis
This project will investigate technical solutions that enable the
desired features, enhancing flexibility, scalability, and
interoperability of the EV fast-charging infrastructure. The
main objective is to develop and validate new design
methodologies for power conversion systems that can adapt
this infrastructure to the redefined landscape of electrical
mobility.
60 NIKOAAKAKOZ XPHITOZ ‘E€unva Aiktua Alavopng N. Xat{napyupiou *MeydAn Slelobuon mNywv KaL GUCKEUWV TIou Stacuvdéovtal N.Xatinapyupiou AyyAka
UE NAEKTPOVIKA LoV oG ota Slacuvdedepéva cuotripata I. Koppég
NAEKTPLKAG EVEPYELAG M.fewpyAdkng
*AUVAULKT CUUTEEPLDOPA OUTWV TWV CUCTNATWY, EVOTABELA
KoL EAeyX0G
NIKOLAKAKOS CHRISTOS Smart Distribution Networks N. Hatziargyriou *EuéAkta Zuothpata Metadopdg (FACTS) N. Hatziargyriou English
*Avavewolpeg Mnyég Evépyelag G. Korres
P. Georgilakis
* Large scale integration of power electronic interfaces devices
in interconnected power systems
* Power System Dynamics, stability and control
* Flexible AC Transmission Systems
* Renewable Energy Sources
61 MANANAPEAAHSE XAPAAAMMOS | Texvoloyieg kaw NpoRAedn Avtwviog Khasag AvaAuon texvohoyuwv Kat peBodooyuwv mpoPAedng Avtwviog KAabag EAAnvika
MNapaywyng armd AVavEWGCLUES TIAPAYOUEVNG EVEPYELOG CUOTNIATWY NAeKTpomapaywyng and | 2t. Namabavaciou
Mnyég Evépyelag OVOVEWOLHEG TTNYEG KOL TIPOTAOELG KALVOTOWLKIG AvT. Avtwvomnoulog
povtelomnoinong.
PAPANDREADIS CHARALAMPOS | Technologies and Production Antonios Kladas Analysis of technologies and methodologies of electric energy Antonios Kladas Greek
Forecast by Renewable Energy production forecast by renewable energy systems and St. Papathanasiou,
Sources introduction of innovative modeling. Ant. Antonopoulos
62 SAKKAZ FEQPTIOZ IXeSLAoUOG HAEKTPLIKWV Avtwviog Khadadg AvAaAuon TexVOAOYLWV KLVNTAPWV Yo NAEKTPLKE/UBPLOIKA Avtwviog Khadag AyyAka
Mnxavwv yla oxXAHaTA KOL OXESL0 HEAETN KLVNTAPA LOVILWY HOyVNTWV yLo 31. Nanabavaciou
YBpSikd/HAektpLkd Oxrpata OUYKEKPLUEVN edappoyn TEPAAUBAVOVTOG TIELPOAUATLKY Avt. Avtwvomnoulog
ermuBeBaiwon.
SAKKAS GEORGIOS Design of Electrical Machines for | Antonios Kladas Analysis of electric motor technologies for electric/hybrid English
Hybrid/Electric Vehicles vehicles and design procedure of electric motor for specific Antonios Kladas
application including experimental validation. St. Papathanasiou
Ant. Antonopoulos
63 XPONHZ AAEZANAPOZ ‘E€unva Aiktua Alavopng N. Xatlnapyupiou Ta O€pata tng Slatppng adopolv ebapproyEG EAEYXOU Kal N.XatZnapyupiou EAAnvika

TEQPTIOZ

anodpdcewv 1 BeAtiotonoinong Sladkaclwyv o diktua
NAEKTPLKAG EVEPYELAC e SleoTiapUEVN TTapaywYH,
XPNOLLOTIOLWVTOG CUYXPOVEG TEXVIKEG Kol HeBdSouc. Ta Siktua
Ba sival Sltaouvdedepéva, 600 KaL AUTOVOUA/VNOLWTLKA Kalt

I'. Koppég
M.fewpyAdkng




CHRONIS ALEXANDROS
GEORGIOS

Smart Distribution Networks

N. Hatziargyriou

UikpobSiktua. Oa SlepeuvnBolv péBodol, TEXVIKEG Kal
alyopOuoL mou adopolv Kupiwg Tov EAeyX0 cUCTNUATWY
NAEKTPLKAG EVEPYELAG QIO TNV TTAEUPA TOU SLAXELPLOTH TOU
SIKTUOU SLOVOUAG, XPNOLLOTIOLWVTAG TEXVNTH vonuoouvn Kat
UNXOWVLIKA HaBnon kat dlaitepa epaproyES EVIOXUTIKAG
uadbnong (reinforcement learning). H StatptBr Ba mepAdBet
TELPOAUOTIKO UEPOG LE XPrion Tou PndLakol fopolwtn
npaypatikol xpdvou (RTDS) Tou epyactnpiou cuoTNUETWY
NAEKTPLKAG EVEPYELQG,.

The dissertation will consider applications for decision and
control or optimization of processes in electrical networks with
distributed generation assets, utilizing modern techniques and
methods. The networks will be interconnected but also
islanded and microgrids. Methods, techniques, and algorithms
will be studied mainly for the control of energy systems, from
the Distribution System Operator (DSO) side, using artificial
intelligence and machine learning, focusing on applications of
reinforcement learning. The dissertation will include
laboratory testing using the real time simulation infrastructure
(RTDS) available at the electric systems laboratory.

N. Hatziargyriou
G. Korres
P. Georgilakis

Greek

TOMEAZ HAEKTPIKQN

BIOMHXANIKQN AIATAZEQN KAI 2YZTHMATQN ANOMAZEQN

64

IKIOKA TEQPTIA

GKIOKA GEORGIA

Emuxelpnpatik AVOAUTIKA Ko
Juothpata YootipEng
Anodacewv

Business Analytics and Decision
Support Systems

Tpnyopng Mévtlag

Gregoris Mentzas

H amo8oxn Kat n EUmLeToouvVn TwV XPNOoTWV €ivat JWTIKAG
onpaciag ylo Tty MEPALTEPW AVATTTUEN OMOLaoSNTIOTE VEQS
texvohoyiag Kabwg kat yLa Tnv emLtuxr epapuoyr Toug.
SAMUEPQ, TO MAPAYOEVO ATO TOUG XPHOTEG TIEPLEXOUEVO
(usergeneratedcontent (UGC)) mapéxet véa eupéa cUvola
SeSopévwy yla To mwg avthappavovtat kat alohoyolv auTég
TLG TEXVOAOYIEG OL XPOTEG KaL EUPUTEPQ N Kowwvia. O oTtdxog
auTAG NG SLatpPng €peuvag sival va SnLoupynoetL éva
mAaiolo oto onoio Ba mapakolouBeital kat Ba pofAénetal n
KOWWVIKN amodoxr| KAl O AVTIKTUTIOE TWV VEWV TEXVOAOYLWY,
aglomolwvrag tnv Avautik MeydAwv AsSopévwv
(BigDataAnalytics). MNa va to emtvxoupe autd, Ba
OXESLACOUUE KAl avarTtUEOUE KOUVOTOMOUG aAyOpLOLoUG Kat
UeBOSOUC yLa TNV PAYUATOTOCOUKE e€aywyn
XOPAKTNPLOTIKWY Ao Ta TiLo SNUodAr) SE50UEVA KOWWVIKWV
Héowv.Emiong, Ba xpnoluomotioouie epyaleio KoL TEXVIKES
avAAUoNG CLVALEBNUATWY YLOL VOL CUUTTEPAVOULE TOV
KOWWVIKO QVTIKTUTIO QUTWV TWV VEWV TEXVOAOYLWV.

User acceptance and confidence are crucial for further
development of any new technology as well as their respective
successful implementation. Nowadays, user generated content
(UGC) is providing new information datasets about how users,
stakeholders and society in general perceive and assess these
technologies.The aim of this thesis is to monitor and predict
the social acceptance and impact of new technologies, by
leveraging Big Data Analytics. In order to achieve that, we will
design and develop innovative algorithms and methods in
order to perform feature extraction from the most popular

pnyopng Mévtag
Anprteng Ackolvng
lwavvng Wappdg

Gregoris Mentzas
Dimitris Askounis
loannis Psarras

AyyAa

English




social media dataand we will use techniques like sentiment
analysis to infer the social impact of these new technologies.

65 AHMHTPOMNOYAOZ NIKOAAOZ Emxelpnotakr Nonpoouvn Kot Anurteng Aokouvng Aflomoinon Kavotopwv YndLakwyv TeEXVoAoywwy (.. TEXVNTH Anunteng Aokouvng AyyAka
Kovotopikég WndLakeg vonuoouvn, uUnXavikr ndbnon) ylo BeATIwUEVN ETXELPNOLAKA lwdavvng Wappdg
Texvohoyieg vonuoouvn Kat AR TEKUNPLWUEVWY ETILXELPN LATIKWY Xdpng AovKag
anopdoewv.
Business Intelligence and Digital
DIMITROPOULOS NIKOLAOS Innovative Technologies Dimitris Askounis Exploitation of innovative digital technologies (e.g. artificial Dimitris Askounis English
intelligence, machine learning) for improved business loannis Psarras
intelligence and informed business decisions. Haris Doukas
66 AIBOAHZ 3QKPATHZ: ABeBatdtnta kat Avaluon Xdpng AovKag Avtikeipevo tng SlatpBrc eivar n avamtuén pebodoloywwy kat | Xdpng Aovkag AyyAkd
Piokou og Movtéla Evepyelaknig CUOTNUATWY ETIXELPNOLOKAG EPEUVAS VLA TNV OVTLUETWIILON Anunteng Aokouvng
kot MeptBoaArovTikrg MOALTIKAG ™¢ afePaLoOTNTOG KAl TWV OXETWOUEVWY PlOKWV O lwavvng Wappdg
TipoPA AT EVEPYELAKAG KaL TIEPLBOAANOVTLKIG TIOALTIKAG.
Uncertainty and risk analysis in
DIVOLIS SOKRATIS energy and environmental Haris Doukas The purpose of this dissertation is the development of Haris Doukas English
policy models methods and systems of operational research for addressing Dimitris Askounis
the uncertainty and respective risks in energy and loannis Psarras
environmental policy.
67 KANAHZ IQANNHZ Emxelpnotakr Nonpoouvn Kot Anunteng Aokouvng Aflomoinon Kawvotopwy YndLakwv tTexvoloyuwy (m.x. texvnth Anurteng Aokouvng AyyAa
Kawvotoukég WndLakég vonuoouvn, HNXavikn pabnon) ylo BeEATLwUEVn EMLXELPNOLAKN lwavvng Wappdg
Texvoloyieg vonuoouvn Kot APn TEKUNPLWHUEVWY ETILXELPNHATIKWY Xapng Aoukag
anopdoewv.
KANLIS IOANNIS Business Intelligence and Digital Dimitris Askounis Exploitation of innovative digital technologies (e.g. artificial Dimitris Askounis English
Innovative Technologies intelligence, machine learning) for improved business loannis Psarras
intelligence and informed business decisions. Haris Doukas
68 KAEIAEPH MAPIA Awaxeipion MeydAwv, AvolKTwv Anuntpng Aokouvng JuM\oyn, kavovikormoinaon, avanapdotacn, Slaxeipion, AnuARtpng Aokouvng EAAnviKa
Kot AlaocuvEedepévv avAAUCHn KOl OTTTLKOTIOiNGN £TEPOYEVWY SES0UEVWY HEYAANG lwavvng Wappdg
AeSopévwv KALLOKOG Lo TNV UTtOOTAPLEN aroddoewv kat Stapdpdwong Xdapng Aoukag
TIOALTLKWV
KLEIDERI MARIA Open, Linked and Big Data Dimitris Askounis Acquisition, normalization, representation, management, Dimitris Askounis Greek
Management analytics and visualization of large scale heterogeneous data loannis Psarras
for decision support and policy making. Haris Doukas
69 KYPIAKOZ MEPIKAHZ HAekTpLlkéG METPrOELG MNav. Toopaundpng Sxeblaopog, ulomoinon Kat epapuoyr SLOTAEEWY HETPHOEWY Mav. Toapaumdpng EANnvika
Kat HEAETN TG cupmepldopds SLatdfewv Kat eEOMALOUOU. Eudy. Xplotodpopou
Adpobitn Kteva
KYRIAKOS PERIKLIS ElectricMeasurements Panagiotis Tsarabaris Design, implementation and application of measurement Panagiotis Tsarabaris | Greek
systems and operational behavior of apparatus and Ev. Hristoforou
equipment. Afroditi Ktena
70 KQNZTANTOMNOYAOZ FEQPTI0Z MoAUKPLTNPLAKA ZUCTAHOTO lwavvng Wappdg 3TOX0G TNG SLatpPrg eivat n avamtuén lwavvng Wappdg EANnvika
YnootrpEng Amoddacewv moAukpttnplaknguefodoloyiag yla tnv umootipLEn Twv A. Aokouvng
TOTUKWV KalL TIEPLDEPELAKWVY apXwV KaTd T Stadikaoia APng | Xdpng Aovkag
anodpAcEwWV yla TNV XApagn TG EVEPYELAKNG KoL
TiePLBAMOVTIKAG TOUG TTOALTLKAG YL TV HETABaOH TOUG OE
KONSTANTOPOULOS GEORGIOS | Multiple Criteria Decision loannis Psarras £va KALUATIKG oudEtepo péNov. MpoPAémnetat TAOTIKNA loannis Psarras Greek

Support Systems

edappoyn tng pebodoloylag o TPAYUATIKEG TIEPUTTWOELG,.

Dim. Askounis
Charis Doukas




The aim of this dissertation is to develop a multicriteria
methodology to support decisions of local and regional
governments for the development of their energy climate
strategy towards their transition to carbon neutrality. Pilot
application of the methodology is planned in real cases.

71

PIZOY BAPBAPA

RIZOU VARVARA

MeA€ETn YepTATEWVY KOl
MetaBatikwv Qavopévwv

Investigation of Overvoltages
and Transient Phenomena

lwavvng ®. Mkovog

loannis F. Gonos

H eniSpaon Twv UTEPTACEWV KAl TWV UETOBATIKWY
daLVOUEVWY OTA CUOTARATA NAEKTPLKIG EVEPYELAG EXEL VIVEL
OVTLKELUEVO TIOKIAWVY EPELVNTIKWY PEAETWV. Mapdia autd
UTLAPXOUV QKON ETUTTWOELG METOBATIKWY GALVOUEVWY 0T
NAEKTPLIKA CUOTALOTA, TO OTIOla OXETI{OVTAL KUPILWG HE TNV
€MiSpaAON TWV YEWOEWY, TIOU QTTOLTOUV TIEPALTEPW
Slepelivnon. H 18éa avamtuéng piag pebodoloyiag kat
KQTAAANAWV UTIOAOYLOTIKWY HOVTEAWV yLa TNV o€ BABog
UEAETN TWV AMOTEAEOUATWY TWV GALVOUEVWY QUTWV KPIVETaL
anapaitnTn yla Tov KabopLopd Tou EMUTESoU HOVWoNG Tou
€EOTMALOLOU TOU GUCTIHATOG.

The impact of overvoltages and transient phenomena on
electrical power systems has been the subject of extensive
research in various electromagnetic transient studies.
However, there are still many effects of the transient
performance of power systems, mostly related with the impact
of grounding grids, which require further investigation. The
idea of developing a methodology and accurate simulation
models for the in-depth study of this unexplored behavior of
electrical power systems is justified and necessary for the
definition of the insulation level of their components.

lwavvng ®. Nkdvog
0. MNanaddnouAog
Owag TooBilng

loannis F. Gonos
Th. Papadopoulos
Thomas Tsovilis

EAAnvika

Greek
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2APMAZ EAIZZAIO

SARMAS ELISSAIOS

Eudun AlaSiktuakd Zuothpata
Yrootrpéng Evepyelakwy
Yninpeowwv

Intelligent Web Based Systems
for Energy Services Support

lwavvng Wappadg

loannis Psarras

210X06 NG SLatpPrg ivat n avamtugn euduoug Stadiktuakou
CUOTAMATOG AMOTEAECHATIKAG UTIOOTAPLENG aodAoEWV yLa
TNV OPOXH EVEPYELAKWV UTtnpectwv. H éudaon divetat otnv
evowpdtwon euduiag oto cUOTNUA E TNV AVATTTUEN
KatdAANAwv peBoSohoylwv odpwong Tou e§wtepLkol
TePBAANOVTOG KOl CUYKEVTPWONG XPAOLULWY TTANPodOopLLV
artd auto Kal TIoAUKpLTNpLaKwY peBddwv alomoinong Twv
TANPodOopLLV Kal aELOAGYNONG TWV EVOANOKTIKWY SPpACEWV.
MNpoPAénetat Aotk edappoyr TOU CUCTAUATOC OE
TIPOYLOTIKEG TIEPUTTWOELG.

The aim of the dissertation is to develop an intelligent web-
based system to effectively support decisions for the provision
of energy services. Emphasis is placed on integrating
intelligence into the system by developing appropriate
methodologies for scanning the external environment and
gathering useful information from it and appropriate multi-
criteria methods for utilizing the information and evaluating
alternative actions. Pilot implementation of the system in real
cases is envisaged.

lwavvng Wappdg
A. Ackouvng
Xdapng Aoukag

loannis Psarras
Dim. Askounis
Charis Doukas

AyyAka

English
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ITEQANATOZ XPHITOZ

Movtéla Kol
Aloeiplong
AeSopévv

JuoTApaT
MoAudLdotatwy

Xdapng Aoukag

21606 TN StatplPrig eival n avamtuén povtéAwy Kot
OUOTNUATWY GUANOYNAG, KOTNYOPLOTIOiNONG, AVamapaoTacng
KalL eEMegepyaoiag eTepOoyeVWV SeSopEVWY, SLaDOPETIKWV
SL00TACEWY (OTIWG TLULWYV, EVEPYELAKWY TIPOPIA, KALPIKWV

Xapng Aoukag

Anprteng Ackolvng
lwavvng Wappdg

AyyAka




Sedopévwy Kat avtAPewY XpNoTwv).

STEFANATOS CHRISTOS Models and Systems for Haris Doukas Haris Doukas English
Multidimensional Data The aim of this dissertation is to develop models and systems Dimitris Askounis
Management for capturing, organizing, representing and assessing loannis Psarras
heterogeneous data of different dimensions (e.g. energy
prices, energy profiles, weather data users’ perception).
74 XABATZOMOYAOZ MAPAZKEYAZ Emelpnuatiky AvaAutikny kat | Fpnyopng Mévtlag H SwatpPr Ba mpoteivel tnv avamtuén aiyopibBuwv, Ipnyopng Mévtlag EAAnvika
MAPIOZ JuoThuoTa Yriootrpeng £pYoAeiwy KaL TEXVIKWY HE HEBOSOUG avaAUTIKAG SeSopEvv Anunteng Aokouvng
Anodaocswv (dataanalytics) yia tTnv avaAuon emyeLprioEwWY KoL TV lwavvng Wappdg
untootrpen Aqdng anoddoswv. Oa eEeTaaBOUV TEXVIKES
prescriptiveanalytics mou gumnepléxouv pebddoug ya tnv
CHAVATZOPOULOS Business Analytics and Decision | Gregoris Mentzas nieplypadikr) avaAuon SeSopuévwv oA KaL TEXVIKEC Gregoris Mentzas Greek

PARASKEVAS MARIOS

Support Systems

ETIXELPNOLAKNAG EPEUVAG YLOL TNV UTTOOTAPLEN TNG ARUING
anoddoswv. Oa avartuxBouv eniong kat Ba afloAoynBolv
TEXVIKEG EMIYVWONG Kataotaong (situationawareness).

The thesis will design, develop and evaluate techniques and
methods of data analytics in order to support decision-making.
We will examine prescriptive analytics methods that integrate
descriptive data analytics together with operations research
algorithms for decision support. We will also design, develop
and evaluate the integration of situation awareness methods.

Dimitris Askounis
loannis Psarras




