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1 AMOIPIAQY AHMHTPA Enefepyaoia kat avaluon . MatoomnouAog SKOTIOG TNG SL8aKTOPLKAG SLaTpLPrg aroteAei n avaAuon Kot I MatoomnouAog EAAnvikn
UEYGAOU GYKOU LATPLKWY enefepyaocia peydAouv GyKou Latplkwy SeSopévwy ano N. Toavakag
Sedopévwy HayvnTkd AlToupyLko ouvtoviopd. H avdAuon Ba Baaciletat M. AoBeotdg
OTNV QVATTTUEN TEXVIKWY ETIEEEPYOLAG LATPLKWV ELKOVWV KaL N
edappoyr TEXVIKWY UNXAVIKAG LaBnong.
AMOIRIDOU DIMITRA G. Matsopoulos G. Matsopoulos Greek
The PhD thesis is focused on the analysis and processing of big P Tsanakas
Processing and analysis of big medical data from fMRI system. The processing will be based P. Asvestas
medical data on the development of image processing and artificial
intelligence techniques.
2 BAZIAONOYAOY OQTEINH Texvnt NonpooUvn ywa T K. Nwnta Ta teheutaia xpovia €xouv SnuoupynBei poviéla nou K. Nwnta EAAnvikn
YrnootrpEn Anopacewv Yyeiag XPNOLLOTIOLOUV TEXVNTH VONooUvn yLa T dtdyvwon .IZtduou
aoBevelwy, Tn AfYPn anodpAoEwV OXETIKA LE TO TTAGVO 3. loAepdtn
Beparelag Kot TNV MPocopoiwson KAl OMTKOToNoN TG
€EEALENG TNG vOoOoU. Ta BabLd veupwvika Siktua €xXeL
VASILOPOULOU FOTEINI Artificial Intelligence for K. Nikita anodeyBel OTL pmopolv va EKTEAECOUV EVEPYELEG, OTIWG N K. Nikita Greek
Healthcare decision making SLdyvwaon SepUATIKWY aoBeVELWVY KOl OPLOUEVWY ELEWV G. Stamou
Kapkivou, ota ibla f kal o€ peyaAUTEPA TOCOOTA O cUYKpLon | Sp. Golemati

Ue TNV TBavoTnTa 0pONg SLdyvwong Twv SLwv MePUTTWOEWY
OTAV QUTEG EKTLLWVTAL OO VOV EUTIELPO LATPO 1) LATPLKN
opdda. H mpotewvopevn Sildaktopikn épeuva adopd th xprion
TEXVNTAG VONOOUVNG OTOV TOMEQ TNG UYELAG e OKOTIO TNV
unoBonBnaon Tou LTPLKOU TPoowTkoU atn AYn anodpdoewv
OXETIKA [E TN Sldyvwon, To mAdvo Beparneiag kat thv
mnapakoAolBnon voowv. Ta cUVOAX LATPLKWY SESOUEVWY TTOU
Ba xpnotpononBolv otV MPOTEWVOREVN £peuva Ba
avalntnBoulv Péow ouvVeEPYAOLWY HE SNUOCLOUG i LBLWTLKOUG
dopeic. To povtédo mouv Ba avamtuyBei mpoteivetal va
TIPOCAPHOOTEL YLa va XpnotpornotnBei og ebpapuoyEg mou
XPNOLLOTOLOUVTOL Artd TO LOTPLKO TIPOCWITLKO 1) TOUG TIOAITEG
(rouyvidia coBapol okomou, cuotipata ARPng anopacewy,
CUOTAKATA TAPAKOAOUONGNG VOoOUVTWY, Kal).

In recent years, great emphasis has been placed on the
potential of utilizing artificial intelligence in a variety of areas
in the field of health. More specifically, models have been
developed that use artificial intelligence to diagnose disease,
make treatment plan decisions, simulate and visualize disease
progression. It has been shown that deep neural networks are
able to perform actions, such as diagnosing skin diseases and
certain cancers, at the same or higher rates than the
probability of correctly diagnosing the same cases when
assessed by an experienced physician or a medical team. The
proposed doctoral research refers to the use of artificial
intelligence in the field of health in order to assist health




professionals in making decisions regarding the diagnosis,
treatment plan, and monitoring of diseases. The model to be
developed is proposed to be adapted for use by health
professionals or citizens (serious games, decision-making
systems, patient monitoring systems, etc.).

FEQPTAKH AHMHTPA

GEORGAKI DIMITRA

AAyopBpol Sxebiaong
Eupulwvikwv Aiktowv Emdpevng
Fevidg

Network Planning Algorithms
for Next Generation Broadband
Wireless Systems

A.-0.KakAapdvn

Dimitra I. Kaklamani

SKOTOG gival N HEAETN Kot avdAuon artodoTikwy alyopiBuwy
KatdAANANG oxediaong Siktuwv EMOUEVNG YEVLAG, £TOL WOTE VOl
BeAtioTomoLeiTal Lot OELPE ATO CNUAVTIKEG TTOPAUETPOUG TWV
SIKTUWV, OMWG HEeYLOTOMoinon cUVOAKNG pubpanddoong,
e\oxLoTonoinon EKMEUMOUEVNG LOXVOG, EAaXLOTOMOiNCN
TBavotnTog amokAEopoU Ka. £To mAaiolo autd, 6a AndBouv
untdPv eupulwvikd Siktua 5n¢ yevidg, v otoxog sival va
enektabolv KATAAANAQ TO TTOPAYOLEVA. ITOTEAETLATA KAL OE
Siktua 6n¢ yevidg. OLumd pelétn alyopiBuol Ba adopolv
1600 0TV Ttpooapuoyr KAaookwv uebodwv BeAtiotonoinong
o€ oUvBeTeC TomoAoyieg SiktUou (Leydhog aplBuog xpnotwy,
umapén KOUBwWV avapetadoong, etepoyevr) Siktua kAT), oo
KOl 0TNV EPAPLOYH TEXVIKWV UNXAVIKAG LaBnong.

The purpose of the proposed thesis is the study and analysis of
efficient algorithms in order to properly design next
generation networks, optimizing a series of important network
parameters, such as total throughput maximization, total
transmission power reduction, blocking probability reduction,
etc. In this framework, broadband 5G networks will be
considered, while the goal is to properly expand the outcomes
of the thesis in 6G networks as well. The studied algorithms
will be based on classical optimization techniques in complex
network orientations (e.g. high number of users, relay nodes,
heterogeneous networks, etc), as well as on the deployment of
machine learning techniques.

A.-0. KakAopdvn
I..Beviépng
A.NavayomnouAog

Dimitra I. Kaklamani
lakovos S. Venieris,
Athanasios D.
Panagopoulos

EAnvikn

Greek

KAPAMMAIAZ OEODANHZ

KARAMPLIAS THEOFANIS

Texvikég BeAtiotonoinong pe
peBodoug Mnyavikiig Madnong
ota AcUppoata Aiktua Néag
Fevidg

Intelligent Optimization
Techniques towards Next-
Generation Wireless Networks

Xprotog KapdAng

Christos Capsalis

H ev Aoyw S8aktoptkr) SlatplBr atoxelel oTnv avamtuén
aAyopiBuwyv TeEXVNTAG vonuoouvng mou Ba avTikaTooTHoouV
Toug apadoatakolg alyopiBpoug yla tnv Staxeiplon Twv
SIKTUWV KWVNTWV ThAETUKOWVWVLWY. ISlaitepn éudaon Sidetat
0TN KELWON TNG CUVOALKT KATAVAAWGN EVEPYELAG TOU SIKTUOU,
UE TAUTOXPOVN aUENcn Tou GUVOALKOU pubpou petddoong
SeSopEVWY 0TOUC XPROTEG TOU SiktUou.

In this PhD topic, the development of machine learning
algorithms is targeted, aiming to propose alternative resource
management optimization in the next-generation networks,
replacing the traditional heuristic methods. Joint reduction of
the energy consumption and increase of network throughput
are of particular interest towards achieving enhanced system
energy-efficiency.

Xp.KapdAng
I Mato6mouAog
A. NavayodmnouAog

C. Capsalis
G. Matsopoulos
A. Panagopoulos

EAAnvikn

Greek

MAAAKOIMOYAOZ APTYPIOX

AlyopLOpol Mnxavikng
Mda6Bnong yla Bektiotomnoinon
¢ Enidoong Acupudtwy Kat
Aopudopkwv AT WV

A. Navayomnoulog

TKOTOG TNG SL8aktopLkng SlatptBng amoteAel peAétn, avaiuon
Kalt avartuén vEwv adyopiBpwy unxavikig pabnong ya
BeAtiotomnoinon tng emidoong AoUPUATWY Katl 50pudOPLKWV
SIKTOWV.

A. NavaydnouAog
M. Kwtthg
I. dwwpng

EAANVKN




MALAKOPOULOS ARGYRIOS Machine Learning Algorithms Athanasios D. The objective of of the PhD thesis is the study, the A. Panagopoulos Greek
for the Optimization of the Panagopoulos development, the analysis of new machine learning algorithms | P. Cottis
Performance of Wireless and for the optimization of the performance of wireless and G. Fikioris
Satellite Networks satellite networks..
MEKAHZ EYATTEAOZ Bloiatpkr) MAnpodopikn Kwvotavtiva Nikita H mpotewvopevn SL18AKTOPLKN €PEUVA ETUKEVTPWVETOL OTO K. Ninta EANvika
OXeOLAOUO KaL OTNV AVATTTUEN HOVTEAWYV TEXVNTHG vonpoouvng | M.2Ztdpou
Ue TEXVIKEG BaBLdg pdbnong mou Ba pmopoulv va I1. FoAepdtn
aglomonBolv otV MPWLUN SLdyvwon VEUPOEKPUALOTIKWV
naBnoswv. Ot Slabeoipueg Bepaneieg yio veupoeKPUALOTIKEG
MEKLIS EVANGELOS Biomedical Informatics Konstantina Nikita voooug (Mapkwoov, AAtoxapep kat AAEG) ival K. Nikita Greek
CUMITTWHATIKEG, SNAaSH AMOOKOMOUV 0TNY AVTLUETWITLON TWV G. Stamou
CUMIMTTWHATWY yLa éva Xpovikd Slaotnua, wote va rapatabei Sp. Golemati

n Lwn Tou acBevoug kat va BeATiwBel n molotNTd Tng. to
napandvw mAaiolo, n éykalpn Stdyvwon amotelel kaiplo
7Atnua, kKaBwg n ekkivnon tTnNg CUMMTWHATIKAG Beparmeiag 600
10 SuVaTOV CUVTOUOTEPA OE OXEDN LE TNV EKSAAWON TWV
CUUMTWHATWY, Ba €XEL WG AMOTEAECHA TNV KOAUTEPN
QVTLLETWTILON TOUG KAl dpa TNV BeAtiwaon tng mootnTag {wng
Tou 0.oBeVoUG. Me TN Xprion CUVEALKTIKWY VEUPWVIKWY
Sktuwv (ENA) Ba avarmtuxBouv povtéda Babldg pabnong yla
€ykupn Kat éykatpn Stdyvwaon veupoeKPUALOTIKWY VOOWV O€
aoBeveic. Tautoxpova, Ta LoviéAa autd Ba aglomolovvtat we
back-end yia epappoyég kvntwv tnAedwvVwWY f TAUIAET yLa
TNV EUKOAOTEPN XPrON TOUG OO TO LATPLKO TIPOCWTTLKO.
Emiong, mpoteivetal n xprion TEXVIKWVY Tayvidomnoinong otig
TP AAvw EGAPUOYEG YLOL TNV EVUKOAGTEPN XPrion amo
aoBeVELG KaL TNV EVIOXUCT TOU SLOSPAOTIKOU XAPAKTNPO TOUG,.
H mpotewvopevn €peuva UMopel va cUVELODEPEL O€ Baotkolg
OTOXOUG TOU TOMEQ TNG UYELAG, OTwG N KOAUTEPN Kat
ypnyopotepn Stayvwaon, kabwg Kot n eVpeon TnG BEATIOTNG
Bepaneiag tou acbevoug..

The proposed doctoral research focuses on the design and
development of artificial intelligence models with deep
learning techniques that can be used in the early diagnosis of
neurodegenerative diseases. Neurodegenerative diseases such
as Parkinson, Alzheimer and others are important health issues
as no cure has been found. Existing treatments are
symptomatic, ie they aim to treat the symptoms for a period
of time, in order to extend the patient's life and its quality.
Therefore, early diagnosis is a key issue, as the start of
symptomatic treatment as soon as possible after the onset of
symptoms, will result in better treatment and thus improving
the patient's life. Using Convolutional Neural Networks (CNNs),
deep learning models will be developed for valid and timely
diagnosis of neurodegenerative diseases in patients. In
parallel, these models will be used as a back-end for mobile
phone or tablet applications towards easier use by medical
staff. Gamification techniques will also be implemented in the
above applications, for easier use by patients and improved
human-application interaction. The proposed research can




contribute to key health goals, such as better and faster
diagnosis, as well as finding the optimum treatment for the
patient.

NIKOAAIAHS $QOKPATHS ALduTOoG YIoAoyLopog pe 1. Beviépng TKOTIOG TNG SLEAKTOPLKAG SLaTPLPrC arotehel n HEAETN KL I. Beviépng EAAnvikA
Movtéla Mnxavikig Madnong avamtuén aAyopiBuwy pnXavikng Habnong oe CUVEPYATLKA A-O. KakAapdvn
niepBaMovra, enefepyaciag. LTOXo anotelel n duvarn N. KoTupng
BeAtioTonoinon TNG KATAVOUNG AELTOUPYLWV UE LEAETN
OTATIKWY KAL SUVOULKA TIPOCOPUOIOUEVWY TEXVIKWV. Oa
NIKOLAIDIS SOKRATIS Machine Learning Models for 1.Venieris UeAeTNBOUV TEXVIKEG GUaTOLK(OG {EVYOUG VEUPWVIKWY SIKTUWV | |. Venieris Greek
Sustainable computing D. Kaklamani
The PhD thesis is focused on the analysis and development of N. Koziris
machine learning algorithms in collaborative processing
environments. Its scope will be the optimization of resource
and task distribution in the different parts of the network, that
is terminal device, edge, cloud, using dynamic adaptation
techniques.
NTANOZ APIYPIOZ XeSLA0MOG KO avamTuén H.ABpapomnouAog 0 otdx06 autoL Tou SL8aktoptkol Sev elvat pévo va avaivoet | H.ABpapomoulog AyyAa
GWTOVIKWY CUCTNUATWY yLa TLG TITUXEG A. Mavaydmoulog
KBavtikn kpumtoypadia kat TWV KBAVTIKWY EMIKOWWVLIWY o€ BdBog tdéoo otnv Stddoon E.BapBapiyog
TeEXVOAOYieg KBAVTIKWY SIKTUWV otov eAeVBepO XwpPo (o€ aoTiko mepBaAlov Kat 5opudopiko)
000 Kal 0TN HETAd0oon WV, aAAA KOL VO TIELPAWATLOTEL LE TOV
DANOS ARGYRIOS Design and development of I. Avramopoulos KBaTkO €OMALOUO TToU BpiokeTal o€ éva I. Avramopoulos English

photonic systems for quantum
cryptography and quantum
network technologies

dwToVIKO EpELVNTIKO EpyaoTrpLo Kat va Seifetl Suvatotnta
uAomoinong

KBOVTLKWVY ETLKOWVWVLWV UTO PEAALOTIKEG GUVONKEG. ZKOTLOG
eivat va beiel

OTL 0L 0UVEEDEG Slapolpacpol evog KBavtikol kKAeSLoU (QKD)
uropouv va

napéxouv uPnAn SLabeopudTnTa KaL AoPAAELD OE QOTIKA
niepBaiovta yla

TIOAAOUG XPNOTEG, OAAG eMioNG OTL AUTEG OL cUVSETEG TTANPOULV
g

nipoSlaypadéc aodpateiog ota Siddopa oevdpla
ouvdeootntog Point to-Point (P2P) kat Point-to-MultiPoint
(P2MP) oto mhaiolo tng umoSoung 5G Kat

Beyond 5G AtUwv. MNa va emniteuxBei auto, gival onuavtkod
va avartuxBolv oTpatnykég mou Ba PeLwaoouy Ty enidpacn
Tou auBopuntou avelaotikol BopUBou Raman amnod TG poEg
KAaolKwv SeSopEVWY, oL OTIOLEG Elval 0 KUPLOG TtapdyovTag
™G KN Aettoupylag evog KBavtikol KavaAlol, TIPOKELEVOU Vol
anopovwBel kahUtepa n kBavtikn {wvn SLEAELONG KaL va
auénBei £ToL SpaACTIKA 0 PUBUOC SLAOLPATHOU KAELSLWV.
‘Epdaon divetal eniong otn petddoon otov eAeUBepoU XWpPO,
KABWCE N TETOLEC EYKATAOTACELG Elval TIOAU TILO EVEALKTEG,
Ayotepo damavnpég oe cUYKPLoN AUTEG TTou Baoilovtal o
{veg kal emiong dev emnpediovtal amnod TG EVTOVEG POEG
KkAaokwv deSopévwy. H mopeia mpog tnv untodopn uBPLSIKWY
untoSopwv og pe Stddoon og omtikr iva aAAd kal oTtov
eAeVBEPO XWPO yLa ToV KBAVTIKO SLaUOLPACHO KAEWSLWY
urnopei emiong va givat pa emloyn avantuéng THnUATtwy tou
SLKTUOU Kal £TOL OL ACUPUATEG OMTIKEG OUVSETELG Ba

A. Panagopoulos
E. Varvarigos




unopovoav va avahdBouv aodpahn Stacvvdeon moAamAwy
TEPUATIKWV KOUBWV KvNTAG thAsdwviag. EmumAéoy, n epyacia
pe SLadopeTkd TPWTOKOANX KBAVTIKOU SLoLOLpACHOU
KAELSLWV eival amapaitntn, MPokelévou va auénBbein
aohAAELD KAl N ATIOTEAECUATIKOTNTA EVOG KBAVTLKAG
oUv6eonG. EKTOG amd ebapoyEG TPOCAVATOALOHEVEG OTNV
aohdAela, HEPOG TWV BepdTwy TN Stbaktoptkng Statpiprc Ba
elval emiong n xeLpaywynon oTATIOTIKWY UEUOVWHEVWY
dwroviwv mpokelpévou va eruteuxBei uhnAn evalcBnoia kot
QKPLBAG XAPOKTNPLOMOG TWV OTTTIKWY CUCKEVWY, VOl TIOAAG
UTOOXOMEVO TIES{0 TNG KBAVTIKAG OTTIKAG.

The goal of this PhD is not only to analyze the aspects of
quantum

communications in depth both in free space (terrestrial and
satellite)

and fiber transmission but also to experimentally work with
the quantum

blocks that can be found in a photonic research lab and show
the

feasibility of quantum communications implementations
under realistic

conditions. The aim is to show that QKD links can grant high
availability and security in terrestrial environments for many
users, but also that these links meet the security specifications
in various Point to-Point (P2P) and Point-to-MultiPoint (P2MP)
connectivity scenarios in the context of 5G and Beyond
infrastructure. To achieve this, it is crucial to develop
strategies that would reduce the effect of spontaneous
inelastic Raman noise from the intense classical data streams,
which is the main degradation factor for the quantum channel,
in order to better isolate the quantum passband and increase
drastically the exchanged key rates. Emphasis is also given to
Free-Space

transmission since the installation of such setups is much more
flexible, less costly compared to fiber-based setups and also is
not affected by the intense classical data streams. The path
towards hybrid fiber/FSO (Free Space Optics) infrastructure for
quantum symmetric key delivery can be also a deployment
option for network segments and thus wireless optical links
could undertake to connect securely multiple mobile terminal
nodes. Moreover, work with different QKD protocols is
necessary, when trying to increase the security and efficiency
of a quantum link. Apart from the security-oriented
applications, a part of this PhD thesis subjects will also be the
manipulation of single photon

statistics in order to achieve high sensitivity and accurate
characterization of optical devices, a promising area of
quantum optics.

ZYPIONOYAOZ TEQPTIOZ

Ixedilaon kat avarntuén
OAOKANPWUEVWV PWTOVIKWY

H. ABpapdnoulog

H avdykn yla abénon g mapaywyLtkotntag otnv Blopnxavia,
TNPWVTAG TOUG OTOXOUG EKTTOUTIWY YLA TO KALA, arattouv

H. ABpapdnouiog
|. Namakwvotavtivou

EAANVKN




SYRIOPOULOS GEORGIOS

KUKAWMATWY yla xpron oe
ebapuoyEég aodnthpwy

Design and development of
integrated photonic circuits for
sensing applications

1. Avramopoulos

OTEVOTEPN ETUTAPNON TWV YPAUWY TAPAYWYAE KAL TWV
TiepBAAOVTIKWY CUVONKWV. AGYyWw TWV ONUAVTIKWV
TIAEOVEKTNUATWY TOUG O HEYEDOG, BAPOG, KATOVAALOKOUEVN
LoXU Kal KOOTOG, OAOKANPWUEVA GWTOVIKA KUKAWHLOTO
UmopoUV va yivouv Kpiolpo otolxeio og otabuoug
ToPakoAoUONGoNG KO KATAVEUNUEVA CUCTHOTO ALoONTipwv.
H 8i6aktopikr Statptfr ya tov titho tng Bong «Zxediaon kot
avATTuUén oAoKANPWHUEVWY GWTOVIKWY KUKAWHATWY yLa Xprion
o€ ebapUOYEG ALoONTAPWY» EXEL OKOTIO VA LEAETHOEL KaL va
ulorotfoet Sopég Ge-oge-Si Kot GWTOVIKAG TUPLTIOU yLa
edapuoyEC 0TNV GOOUATOOKOTILA, WOTE VA EKUETOAEUOBEL
UBPLELKES MATHOPHEG OAOKANPWONG YLOL TIAPAYWYH LEYOANG
KAlpakag. MNa auta ta otoeia, Ba pehetnBei n e§iowon
Sudxuong tng BepuotnTog, HEXPL To eninedo tou PCB, kat Ba
egetaotouv SLddopeg emloyEg yia tnv ouZeuén vac-
oAokAnpwpévou mAakidiou.

The need for increased manufacturing productivity in
connection with strict climate guidelines, requires closer
overseeing of production lines and environmental conditions.
Owing to their advantages in size, weight, power and cost,
photonic integrated circuits can become a critical component
in monitoring stations and distributed sensor networks.

In the PhD position titled “Design and development of
integrated photonic circuits for sensing applications” a study
and implementation of Ge-on-Si and Silicon photonic
structures with uses in spectroscopy will be performed, so as
to harness hybrid integration platforms for highly scalable
production. For similar structures, the heat diffusion equation
will be modeled, up to the PCB level, and several fiber-PIC
coupling strategies will be investigated.

A. Mavaydnoulog

I. Avramopoulos
I. Papakonstantinou
A. Panagopoulos

Greek

10

TPAXANAZ EMMANOYHA

TRACHANAS EMMANOUIL

MeA£€Tn eykatdotaong Kot
Aettoupyiag 6€oung mpwtoviwy
oe Padlokupatikn Kootnta
Kot Padlokupatiko Tetpdnolo

Study of installation and
operation of proton beamin a
radiowave cavity and radiowave
quadrupole

. Qwuwpng

G. Fikioris

OLypapptkol emtaxuvtég (Linear Accelerators-Linacs)
aroteAOUV £160¢ CWHATISLOKWY EMITAXUVTWY OO Ta
doptiopéva cwpatidia emttayvvovtal uro tny enibpacn H/M
TieSlwv 0KOAOUBWVTOG YPOUMLKE TPOXLA. ETLG LEPEG HOG
untdpxouV mavw amod 20.000 YpaLKOL ETILTAXUVTEG
TIayKOoUiwg Tou Bpiokouv ebappoyr otnv EpEuva, TV
LATPLKN KaL TV Blopnyxavia.

H SwatpBn Ba eotidoel o B€pata mou apopolv pn
UTIEP QY WYLHEG ETILTAYUVTLKEG KOWNOTNTES ,0€ oUVOUACUO e
TOUG amapaitnToug NAEKTPOUAYVATEG KO SLOYVWOTIKA
NAEKTPOVIKA SE0UNG, AVOITTUCCOVTOG OTPATNYLKEG OXETIKEG ME
™ BeAtiotonoinon tou oxedlaopol Kat Twv SladLkaclwy
Aettoupyiag pe ) xwpic déoun.

EnutAéov, N HEAETN TWV CUCTNUATWY PASIOKUUATWY Kot
VPNAAC TAONG yLa TN Iapaywyh tTwv anapaitntwyv H/M
neSilwv yla TNV EMTEYUVON CWUATISLAKWY SECUWY amoTeAEL
QVATIOOTIA0TO KOUUATL OE QUTH TV TIPOOTIABEL KaBwE
GUVLOTOUV KPIOLOUG TTAPAYOVTEG VLA TV ETITEVEN TWV
OXESLAOTIKWVY OTOXWV TOU ETILTAXUVTH.

I. Owwpng

E. latig
A. NavayodmnouAog

G. Fikioris
E. Gazis
A.Panagopoulos

AyyAkd

English




AyyAKad.

11 TZAPAMNATIANH KQNZTANTINA Enefepyaoia kat avaluon I. Matoomnoulog JKOTIOG TNG SLEaKTopIKAG SlatpiPrc artotelei n avdAuon Kot I. MatoomnouAog EAAnviKA
- EAENH HeyGaAou GyKoU LaTPLKWY enefepyaocia LeydAou OyKou LATPLKWY KOPSLOAOYLIKWY A. Qwtddng
Sedopévwy Sedopévwy. H avdAluon Ba Baociletal oTnv avamtuén TexViKwy M. AoBeotdg
enefepyaociag LATPKWVY EIKOVWV KaL N EGAPLOYH TEXVIKWY
Processing and analysis of big UNXOVLIKAG HABnong.
TSARAPATSANI KONSTANTINA - medical data G. Matsopoulos G. Matsopoulos Greek
ELENI The PhD thesis is focused on the analysis and processing of big D. Fotiadis
medical data with emphasis on cardio data. The processing will | P. Asvestas
be based on the development of image processing and
artificial intelligence techniques.
12 WYXOrIOz KQNITANTINOZ Aopudopikd kat Evaépla Aiktua | A. Mavayodmoulog TKOTIOG TNG SLEAKTOPLKAG SLaTPLPrC armotehel N HEAETN KL A. Mavaydmoulog EAAnvikA
Néag Meviag QAVATTUEN VEWV HOVTEAWY TIPOPAEYNG TNG TBavOTNTOG M. Kwttig
QUITOKOTIHG CUVEPYATIKWY S0pudopLkwV Kal evaéplwy Siktwy. | . Owwpng
Oa npotaBolv Kal VEEG TEXVIKEG BeATioTomoinong avdbeong
paSLOTOPWV.
PHYCHOGIOS KONSTANTINOS Satellite and Areal Next A.Panagopoulos A.Panagopoulos Greek
Generation Networks The objective of the PhD thesis is the study and the P. Cottis
development of prediction models of outage probability of G. Fikioris
cooperative satellite and aerial networks. Moreover, new
optimization techniques for the radio resources allocation will
be proposed.
TOMEAZ HMATQN, EAEFXOY KAl POMNOTIKHZ
13 ANATNQZTOMOYAQY AAONH Opaon YmoAoylotwy Kot M. Mapaykog Me g paydaieg e§eAEeELS TNG TEXVNTHG vonooUvVNG N. Mapaykog AyyAd
Mnyavikry Madnon oe Poumnotikn Baolopévng o pnxavikn pabnon pe Badld veupwvika Siktua, K. TCadéotag
(i} o€ MoAutporkd- ExeL emnpeacBei mOAU BeTikd n Opacn YIoAoyLoTwy Kal XeL I. MotapLavog
NoAuvatoBntnplakd yivel elvat to kat’ g€oxnv medio emtuxnuévwy Kat
MepBdaiiovta) KQULVOTOULKWY Edappoywv tng Babidg uabnong. NapdAAnia
ANAGNOSTOPOULOU DAFNI P. Maragos n POUMOTIKA 0TNV EMOXH TNG TEXVNTIG VONLOOUVNG EXEL VL P. Maragos English

Computer Vision and Machine
Learning in Robotics (or in
Multimodal-Multisensory
Environments)

kepbioet amnd tnv xprion Opaocng Yroloylotwy o eudun
poumotikn avtiAnyn kat mpoxwpenpéva avBpwo-cuvepPyaTLKA
DOUMOTIKA cuotrpata. Auth n Adaktopikr AlotplBn Ba
BlepeuvnoetL tnv edpappoyn tou cuvduacpol Opaong
YroAoylotwv kat Mnxavikng Madnong og Pourmotikn (mbavwg
kat og MoAutportka-MoAvalcOntnplakd NeptBdilovta) yia
QAMOTEAECUATIKOTEPN EMIAUCH EPELVNTIKWY TPOBANUATWY OE
aAAnAeniSpaon Kat EMKOWVWVio avBpwWou-KaL-poundt i

MALSLWV-KOL-POUTIOT, 08 NYWVTOG OE KOLVOTOMIKEG EDOPLOYEG.

The rapid developments of Artificial Intelligence based on
machine learning using deep neural networks have also
impacted very positively the field of Computer Vision, which
has become the most successful area of applications of deep
learning. In parallel, Robotics in the Al era has a lot to gain
from Computer Vision, in particular more intelligent robot
perception and advanced human-collaborative robotic
systems. This Doctoral Thesis will investigate the application to
robotics (possibly in multimodal or multisensory
environments) of combining Computer Vision and Machine
Learning for more effective solutions of research problems in
human-robot or child-robot interaction and communication,

C. Tzafestas
G. Potamianos




leading to novel applications.
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ZQOTHPIOY AHMHTPIOZ

SOTIRIOU DIMITRIOS

Texvikég BabLdg Mnxavikig
MdaBnong EUMVEUOUEVEG OO TLG
NeupoemoTAUES

Deep Learning Algorithms
inspired by Neuro-Cognition

A. Motapdvog

A.Potamianos

O okomadg tng SL8aKTopKAG SLatpiPng ival n avamtugn
aAyopiBuwyv BabLdc unxavikig udbnong mou £xouv tn Bdon
TOUG OTLG VEUPOETILOTAEG . AAYOPLOLOL TIOU YEVIKEUOUV
KaAUTepa o€ mapadeiypata mou ivat EKTOG TNG OTATLOTIKAG
KQTAVOUNG TWV HOVTEAWV pag Kot xpetdovtal Alydtepa
Sedopéva Kot UTTOAOYLOTIKOUG TOpouG. Emumpobeta ot
aAyoplBuot autoi Ba mpoowpotdlouv kaAUTepaA TNV
avBpwrvn cupnepldpopd oSnNywvTag Lag o€ BeEATlpwHEVa
cuotpata oMnAenidpacng avBpwmnou-unxavig.

The goal of this research is the development of algorithms that
draw inspiration from neuroscience in order to improve upon
state of the art deep learning models. This is an essential step
towards more robust artificial intelligence systems that can
generalize better to out-of-distribution test scenarios and that
need less computational resources and training data.
Moreover, such systems could potentially exhibit more
human-like behaviour in several tasks, allowing for more
natural human-computer interaction.

A. Motaptdvog
M. Mapaykog
K. T¢adéotag

A.Potamianos
P. Maragos
C. Tzafestasw

AyyAka

English

TOMEAZ TEXNOAOTIAZ NAHPO®OPIKHZ KAI YIOAOTNIZTQN
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ATMOZTOAAKHZ AAEZHX

APOSTOLAKIS ALEXIS

Kataveunuéva minpodoplakd
ouOTHHATA VLo TNAELATPLKES
eQOpLOYES

Distributed information systems
in remote medical applications

Navaywtng Toavakag

Panayiotis Tsanakas

3TNV OUYKEKPLUEVN SLSaktoptkn StatplBr oxedialetal va 500l
€udoaon oTNV XpAon KOTAVEUNUEVWY CUCTNLATWY Yo TNV
eniluon amoLTNTKWY TIPORBANUATWY OO TOV XWPO TNG
HOVTEAOTIOINONG KATAOTPOPIKWY TTUPKAYLWV. Me Thv
aglomoinon Twv cUyXpovwv TNywv 50pudoplkwv SeSopuévwv
KQLL TG KOUWVOTOUEG TEXVOAOYIEG KATAVE LNUEVNG LNXOVLIKAG
uadbnong, eveAmuotol e 4t Ba avamtu§oupe euotadn Kat
TAXEWG EKTEAEGLUA MOVTEAQ yLaL TNV TTPORAEYN TwV
EMUTTWOEWV A0 HEYAAEG TIUPKAYLEG, CUVELODEPOVTAG ETOL
otnv BeAtiwon Twv 6pwv TN MOALTIKAG Tipootaciog yio OAov
Tov mAavATn.

In this particular research we are planning to investigate the
use of distributed systems in efficient Machine Learning
applications in the ERA of Earth Observation big data
collections and timely analysis — The wildfire modeling use
case will be used as a basis for developing innovative
technologies in solving highly demanding data processing.
Taking advantage of the rapid increase in the number of Earth
Observation (EO) satellites, the open, free and global
distribution of many of the remote sensing products produced,
and the improvements in the accuracy and resolution of
instruments, a large number of EO services have been
developed. Given the need to automate the extraction of
information from EO big data, modern EO services are trying
to integrate more and more Al, adapting state of the art
Machine Learning algorithms. The special properties of EO
data collection and the many useful applications bring special

M. Toavaxkag
A. Tolvtpng
Xapng Kovtoég

Panayiotis Tsanakas

Dimitrios Soudris
Haris Kontoes

AyyAa

English




research attention and many challenges in the development of
ML applications using these datasets as input.

The main idea of this proposal is to study topics of research
interest in the ML sector arising from the steps required to set
up an ML processing chain as part of an EO service. The
specific use case proposed is related to the wildfire modeling
in terms of data driven models. Even though the general study
topics will be investigated in the scope of the specific use case,
it will be attempted to generalize any conclusions as
methodology for a wider category of ML problems, based on
the special properties of the EO data collections.
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BAZINAKHZ EMMANOYHA

VASILAKIS EMMANOUIL

Nemtopepn g TOAUTTAOKOTNTOL
TpoBANUATWY abpoiopatog
UTIOOUVOAWV

Fine-grained complexity of
subset sum problems

Aploteibng Nayouptlrg

Aris Pagourtzis

0 Baokdg oTdX0G TG epyaciag eivat n avantuén véwv, o
arnodotkwv alyopiBuwy yla tnv eniluon npoPAnpatwy
tUnou abpoiopatog uoouvoAou Kat oakldiou, kKabwg kat n
T(POOTIABELD CUOYETLONG TOUG E UTIAPXOVTO TTPOBAr T
HEOW avaywywv Kal o§LOTIOLWVTOG TEXVIKEG Kal LOEEC amd Tov
Xwpo tng fine-grained moAumhokdtntag, pe okomod évav mo
ocadn mpoadloplopo tng SuckoAilag Touc. H avamtuén twv
aAyopiBuwv Sev meplopileTal LOVO O0TOUG KAAGLKOUG
VIETEPUWVLOTIKOUG, AAAG ETEKTELVETAL KOL O€ TULOAVOTIKOUG
KaBwGE KoL 0€ TTPOOEYYLOTIKOUG alyopiBpoug kat oxripata,
oAAG kAL o€ alyopiBpoug Etpnong yla auTd ta tpoBAnata.
TeAkOg oKomog gival n aglonoinon tng npdodatng Epeuvag
OTOV XWPO, AAAA KOl N AVATTTUEN VEWV TEXVIKWV KaL LOEWV, LUE
QMWTEPO OTOXO TNV BEATIWON TWV UTIAPXOVTWVY aAyopiBUWY
yla ta oxetildpeva npoPArpata. Onotadnmnote BeAtiwon, 660
ULKPH KoL vaL €lvat, o€ KAToLo aAyoptBpko mpoBAnua, Bpiloket
edappoyeg oe MANBog mediwv. Evdelktikad avadépoupe edw to
TapadeLypa tou mpoPARaTOg eUpeong SU0 vy petall
TOUG UTIOCoUVOAWYV 8lou aBpoiopatog, To onoio Bpiokel
edappoyn og nedia 6w n Kpumtoypadia, n UTTOAOYLOTLKA
Blohoyia, kKaBwg Kot N UTTOAOYLOTLKI) KOWWVIKH ETIAOYH.

The main goal of this work is the development of new, more
efficient algorithms for solving knapsack and subset sum
problems, as well as to relate them to existing problems
through reductions and utilizing techniques and ideas from the
field of fine-grained complexity, in order to achieve a clearer
understanding of their difficulty. The development of those
algorithms is not limited to classical deterministic approaches,
but extends to probabilistic as well as approximate algorithms
and schemes, and also to counting algorithms for these
problems. The ultimate goal is to take advantage of recent
research in the field, and also to develop new techniques and
ideas, in order to improve existing algorithms for related
problems. Any improvement in an algorithmic problem, no
matter how small, finds applications in a number of fields. For
instance, we mention the example of the problem of finding
two disjoint subsets of the same subset sum, which finds
application in fields such as cryptography, computational
biology, as well as computational social choice.

A. Nayouptlng
A. Qwtakng
Eudy. Mapkdkng

Aris Pagourtzis
Dimitris Fotakis
Evangelos Markakis

AyyAkd
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FANNOIMOYAOZ AHMHTPIOZ

GIANNOPQULOS DIMITRIOS

BeAtiotomnoinon eniboong tng
Lepapxiag pvApng obyxpovwy
enefepyaoTWV LE XPNON

TEXVIKWV UNXAVIKAG LAOnong

Processor communication and
memory hierarchy optimization
using machine learning
techniques

Nektdplog Kollpng

Nektarios Kozyris

H ouykekpuévn epyacio Ba €xel wg okomd thv eVPEON Kot
ulomoinon BEATIOTWY TEXVIKWVY SLaxeiplong evog
TIEPLOCOTEPWY CUCTNUATWY OUVOETNG Lepapxiog LvrNG Kat
ETKOWVWVIAG 0 TIOPAAANAQ CUCTHHOTO LECW AOYLOULKOU.

S€ QUTA TNV Epyacia, To {NToUUEVO Eival va SOKLUAOTOUV
SLAPOPEC TEXVIKEG UNXOVIKAG LABnong wote va BpeBolv
KATIOLOL QITOTUTIWHATA EKTEAECNG OTIOU O EMEEEPYAOTAG
aglomolel BEATIOTA TNV LEpapyia LvAKNG KoL val
€N\OXLOTOTIOLOEL TNV EMUKOWVWVIA TTPOG TNV UVAN, LOKPLVOUG
eMe€EPYAOTEG KAL ETUTOYUVTEG.

To avtikeipevo autrg TG epyaciag Ba sival va ulomownBolv
0€ AOYLOMLKO 1) UAIKO KOUMATLO TTOU av TortoBetnBouv o
Karolo cuotnpa védoug Ba BeATiwvouyv Thv TaxUTNTA 0TV
ETUKOWVWVIA TOU VEDOUG LIE TOUG XPHOTEG TOU f} AKOMAL KOl TOU
VEDOUG ECWTEPLKA OTA ETL LEPOUG KOUUATLA TOU. AUTO Ba €xeL
Qv AMOTEAECHA VO TIPOOSEVOOUV OL UTINPETIEG VEDHOUG KaL
SUVOULKA va YOV TILO TTPOGOLTEG KOL XPrOLEG OTOV LECO
KQTAVOAWTH TNG AyopAg oTo HEAAOV.

‘Eva TpwTo BAKA YLOL TNV EKTIOVNON L0 TETOLOG EpyaACiag
elval puoikd va yivel kamolog otkeiog pe to mepBdAiov, To
LOTOPLKO, Kal To state of the art tou topéa. Na epeuvnBei
UTLAPXEL, O TL BaBUO KaL TL AeimeL.

To SeUtepo BrApa ival melpapatiko yla va StepeuvnBet Tu
elval epktd (kaw av dxL, ylati), TLepyaleio UTEPXOUV KOl T
npénel va SnpoupynBoulv, pe akodAouBn tnv aflohdynon twv
TIPOTELVOUEVWV TEXVLIKWV.

To TeAko oTAd10 eival n cUANOYH TWV ATTOTEAECUATWY KaL N
ouyypadn tng Statpiig.

This thesis targets the development of optimized management
techniques for complex memory hierarchies and
communication in parallel systems.

One approach to be tested is the use of machine learning
techniques trained by execution traces where the processor is
optimally using the memory hierarchy and incurs minimal
communication to main memory, other cores and
accelerators.

The software components that will be developed in this thesis
will be able to be deployed in a cloud setting to improve the
responsiveness as perceived by users or by other internal
software services.

As a first step a mapping of the state of the art will take place
to identify potential contributions. The next step is an
experimental investigation of what is feasible and what tools
are available or need to be created within the context of this
thesis to proceed with the evaluation of the proposed
techniques. The last step is the final result collection and the
thesis writeup.

Nektdplog Kolupng
Alov. MVEUPOTIKATOG
Fewpylog MNkovupag

Nektarios Kozyris
D. Pnevmatikatos
George Goumas

AyyAkd

English
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TKIPTZOY ZTYAIANH

Katavepnuéva mAnpodoplakd
CUOTHUATA VLo TNAEIATPLIKES

Navaywwtng Toavakoag

TNV CUYKEKPLUEVN SLdaktopkr StatpiPn oxedidletal va Sobei
€udaon oTnV XPAoN KOTAVEUNUEVWY CUCTAUATWY YLoL TV

Mav. Toavakag
Xapng Kovtogg

AyyAka




GIRTSOU STYLIANI

ebappoyeg

Distributed information systems
in remote medical applications

Panayiotis Tsanakas

eniluon amaltnTkwy mPoBANUAETWY amnd Tov Xwpo g
TPOPAEPNG KATAOTPODIKWY TUPKAYLWY. Me thv a€lomoinon
Twv cUYXPOVWV IINYwv Sopudopilkwv SeSOUEVWV KaL TLG
KALVOTOUEG TEXVOAOYieG Katavepunuevng Babeiog unxavikng
uadbnong, eueAmotolpe Ot Ba avamtiéoups evotadn Kot
TAXEWG EKTEAECLUA LOVTEAQ yLa TNV TIPOPAEYN peydAwY
TWUPKAYLWY, OUVELODEPOVTAC £TOL 0TNV BEATIWON TWV OPWV TNG
TIOALTIKA G TTipooTaciag Kat tng Stdowong Twv Saowv o OAov
Tov mAavATn.

In this particular research we are planning to investigate the
use of distributed systems in combining Earth Observation
Datacube with Deep

Learning for short-term Fire Risk Forecasting

Climate change is playing an increasing role in determining
wildfire regimes, with future climate variability expected to
enhance the risk and severity of wildfires in many biomes
including Southern Europe, according to the 2019 IPCC
Report, while scenarios for global warming greater than 1.5°C
could lead to a 40% increase in Mediterranean burned area.
Fire risk forecasting systems can increase authorities’
preparedness and enhance the emergency response capacity.
A massive amount of data about Earth and its environment is
now continuously being generated by Earth Observing (EO)
satellites as well as physics-based earth system models. These
information-rich datasets provide huge potential for
understanding the Earth’s climate and ecosystems and
addressing the great and complex environmental challenges
like wildfires.

Addressing this scaling challenge is not technically feasible or
financially affordable via traditional local processing and data
distribution methods (e.g. scene-based file download over the
internet) as the data volumes and complexities in
preprocessing, handling, storage, and analysis remain
significant obstacles. To tackle Big Data challenges such as
volume, variety, and velocity, the EO datacube concept has
emerged as a solution for lowering barriers and offering new
possibilities to harness the information power of satellite EO
data [3]. Such a solution has a great potential to streamline
data distribution and management to exploit the data to its
full potential.

Furthermore, Deep Learning (DL) is a subfield of Machine
Learning (ML), involving Deep Neural Networks (DNN), which
has shown huge success in recent years and has already
revolutionized many disciplines (e.g., computer vision, natural
language processing). In recent years, DL applications in earth
and environmental sciences are growing exponentially

with exceptional results [4]. This success is due to DL’s ability
to automatically learn data-driven representations, combined

A.-T. Ztadulondtng

Panayiotis Tsanakas
Haris Kontoes
A.-G. Stafylopatis

English




with the availability of large datasets of the Big Data era.
Addressing the particularities of the Earth science data -
multimodality and various spatial and temporal scales- with
the exploitation of custom datacube technologies inside the
state-of-the-art deep learning learning framework would
effectively incorporate existing knowledge on climatic,
vegetation status and anthropogenic drivers that impact the
most fire proneness.
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OEOOINOY NAPAZKEYH-
ANTQNIA

THEOFILOU PARASKEVI-
ANTONIA

Aglomuota uotripata Texvntig
NonpooUvng kot BaBudg
MaBnong yla ebapuoyEg
Avaluong Elkovwy Kat
YroAoylotiking Opaong

Reliable Artificial Intelligence
and Deep Learning Systems for
Image Analysis and Computer
Vision

Stédavog KOALag

Stefanos Kollias

JTOX0G TNG TPOTELVOHEVNG SLEAKTOPLKAG SLatpLBrig eivat n
Stepelivnon kat ulomoinon peBodwv Kol CUCTNATWY TIOU
XPNOLLOTIOLOUV VEUPWVIKA SikTtua BaBLdg nabnong pe
«Sladpdavela» Kat «EMeENYNOLUOTATO» YL TNV AVATTTUEN
ALOTUOTWY LATPLKWV EPappoywy TPORAedng Kat Stdyvwong
coBapwv acBevelwv péow TG enefepyaciog kat avaAuong
OXETIKWVY LOTPLKWV SES0PEVWV (EKOVEG, NAekTpoviKol hakeAOL
aoBevwv. H Suvatotnta va e&eAixBolv oL adyopiBpuot Babiag
uadnong pe e€aywyn mAinpodopuwv kat Aavbavouowv
petafAntwy anod ekmatdeupéva Siktua Kat n xpron Toug yla
Snuoupyia yvwaong kat emegnynong tng Stadikaoiog
anoddocewv anotelel 8laitepo otdyo Tng dLatpLpng mou
GUVASEL LE TNV QLUK TNG TEXVOAOYIAG OE CUOTAUATA TEXVNTHG
VonNUoouUvNG Kal NXavikng pabnong.

The aim of the proposed Ph.D. dissertation is to investigate
and develop novel methods and systems that use deep
learning neural networks with "transparency" and
"explanability" so as to be trusted and used in medical
prediction and diagnosis of serious diseases through the
processing and analysis of relevant medical data (images,
electronic patient files). The ability to develop deep learning
algorithms by extracting information and latent variables from
trained networks and using them to create new knowledge
and explain the decision making process is a major aim of the
dissertation that is in line with the cutting edge of technology
in artificial intelligence and machine learning systems.

Stédavog KoALag
A.-T. Ztadulondtng
Fewpylog ZTdpou

Stefanos Kollias
A.-G. Stafylopatis
Georgios Stamou

EAAnvika

Greek
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KEAEZHZ AHMHTPIOZ

KELESIS DIMITRIOS

Yriohoylotikr) Oswpio Mabnong

Computational Learning Theory

Anuntplog Pwtdkng

Dimitris Fotakis

OL UTTIAPYOUCEG TEXVIKEG UNXAVIKAG LABNoNng amattovv cadwg
OPLOUEVEG OXEOELG LETOEY TWV CUVLOTWOWY TWV SeSOoUEVWV.
QO0TO00 TO MEPLOTOTEPA QTG AUTA UITOPOUV VAl
avanapactabolv kaAltepa pe Xprion ypddwv. Q¢ ek ToUTou
ONUAVTLKO THAMO TNG EPEUVAG EXEL OTOXEUDN TIPOG Th
Snuoupyia VEUPWVIKWY SIKTUWV KaL TNV epappoyr Toug
aneuBeiag oe Sedopéva o €xouv popodn ypadou. Ta
tehevtaia xpovia gxet avarntuxBei mAnBwpa peBddwv mou
EVOWMATWVEL TEXVIKEG UNXAVIKAG MABNoNG aAAd Kol tpoTeivel
VEEC TIPOCEYYIOELG EKUETOANEUOMEVN TNV TTIOAUTTAOKOTNTA TWV
oxéoewv. H oxetkn BiBAoypadia exteivetal og €va eupl
ddopa mou ephapBavel peBddoug avanapdotacns tou
ypadou oe BondNTIKoUG XWPOUG, CUVEALKTIKA VEUPWVLKA
Siktua o€ ypddoug Kabwe KaL TNV ELoOYWYH TTPOCOXNG
(attention) petagl Twv SladopeTIKWV yeLTdVWY KABe KOpBou.
Juvoyifovtag katavoei Kaveig otL £xouv epapuooTel TOANEG

Anp. Dwtdkng
Fewpylog ZTdpou
Fewpylog MaAlovpag
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George Stamou
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AyyAka
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QMO TIG KPATOUOEG HEBOSOUG TWV VEUPWVIKWY SIKTUWV oTNV
avaAuon ypddwv. Baotkog otoxog o auth tnv Slatpipr Ba
elval n dnuoupyia YeVIKEUPEVWY TTAALGILWV TIPOCEYYLONG TNG
£€VV0LaG TNG YELTOVLAG KABE KOUBOU KABWG Kat Tou TPOTIoU
GUYKEVTPWONG TNG MANpodopiag armod Toug yeitoveg KOUBOUG.
TéNog, oL mpotelvopeveg péBodol Ba emiyelpnBel va
BepehlwBolV Td00 0 BewpnTIKG GO0 KOl OE TTELPAUATIKO
otddio.

Current machine learning methods demand strictly defined
relations between data within a dataset. Although most of
these relations are more complex and could be better
represented through graphs. The above observation has driven
a significant part of research towards the creation of neural
networks which could be directly applied on data with graph-
structure. Recently it has been developed a large number of
methods, some of them incorporating classical machine
learning techniques while others proposing new approaches
using the complex nature of graphs. Related bibliography
extends to a wide range containing representational learning
methods of the graphs, convolutional neural networks applied
in graphs and methods which utilize attention mechanisms
between different neighbors of each node. It is clear that most
of the current neural network techniques have been already
applied in graph analysis. The main target of this doctorate
would be the creation of more general frameworks to
approach the definition of each node’s neighborhood and the
methods to efficiently aggregate information from these
neighbors. Finally, we will try to solidify the proposed methods
both theoretically and experimentally.
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KYPIAZHZ ANAPEAZ

KYRIAZIS ANDREAS

JUOTAMOTA TIPAYLATLKOU
XpPOVoU yla tThv avaluon
ouvalodnuatog

Real-time systems for sentiment
analysis

Navaywwtng Toavakoag

Panayiotis Tsanakas

3TNV cuyKeKpPLEVN Sdaktopkn Statpipn oxedidletal va
avamntuxBouv alyoplBuol kat epapuoyEC yLa Thv Toxeia
aVayvVWPLON cUVALTOALOTOG OO ELKOVOPOEG Kal aloBntripeg
$OpPETWY CUCKEVWV TTPAYHATIKOU XPOVOU. ITO MAQLCLO auTod
Ba peletnBoulv kat Ba aglomoinBolv OAeg oL GUYXPOVES
TEXVIKEG SUVAULKAG UNXAVLKAG LABnong, kat ouvtnéng
Sebopévwy, o cuVEUAOHO |E UTIOAOYLOTLKEG QUPXLTEKTOVIKES
€161koV okomoU, 2TOX0G elval n SnpLoupyia eVOg KAUVOTOUOU
OUOTAMATOG UTOOTHPLENG AOdPACEWY AT LATPLKO TTPOCWTTLKO
Puxkwy madroewv, yla Tnv mpoAnyin KPLoEwWV Kot Tov
€YKOLPO EMAVACYXESLAOUO TNG GAPUOKEUTLKNG AYWYNG.

In this particular research we are planning to investigate the
use of advanced algorithms and architectures for the real-time
human sentiment analysis. We plan to use video streams along
with wearable sensor data. In this context, we will investigate
modern reinforcement machine learning and data fusion
techniques, along with special-purpose computing
architectures. The end goal is to create a versatile decision
support system for specialized physicians, to achieve risk
assesssment, Relapse Prevention, and medication plan

Mav. Toavakog
Xprotog MNavAdtog
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redesign.
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NIAPTHZ TEQPT102-1AZQN

LIARTIS GEORGIOS-JASON

Epunveia cuotnudtwy
HNXaVLKAG uéBnong

Explainable machine learning

Mwpyog Itdpouv

Giorgos Stamou

Stov KAGdo tng Texvntig Nonpoouvng, Ta teAeutaia xpovia,
€XOUV YVWPIOEL GNUOVTLKI ETULTUXLA OL TEXVLIKEG TNG BabBLAg
MdaBnongc. Napd Tig KaAEG Toug eEMISAOELS, TA LOVTEAA TNG
BaBdg Mabnong éxouv Suovontn Asttoupyia Adyw tou
pey€Boug kal TnG oLVOETNG SounG Toug. To yeyovog autd
KaBLotd SUCKOAN TN XPrion Toug O€ KPIoLEG EDAPUOYES, OTIWG
n latpkn, émou sivatl onpavtiki n Stadpdvela twv anopdcewv
Tou Taipvel éva cuotnua Texvntng Nonpoouvng. Autd to
TpOPANua koAeitat va emtAloeL 0 KAAS0og tng EEnynotung
Texvntiig Nonpoouvng (eXplainable Artificial Intelligence - XAl),
0 onoiog oToxeVEL 0TV SNULOUPYia CUCTNUATWY TWV OTOLWV N
Aewroupyia g§nyeital pe Evav TPOMo euvoONTo yLa Tov AvBpwro.
310 mAaiolo tng SLdakTopkig autrg StatplBng, Ba
aglononBolv cuotripata cUUBOALKAG avamapdoTaong
YVWOoNG KAl 0UTOLOTNG GUANOYLOTIKAG YL TO OKOTIO QUTO.
Juykekpléva, Ba pehetnBel n xprion eUMAOUTIOUEVWV
Sebopévwy ouvodeudpevwy amo pia Baon Nvwong oe
ouvbUaOoPO Ue ZUTEUKTIKA EpwTrpata yla tnv mopaywyn
€€NYNoewV yLa To§LVopUNTEG LAl Pa-KOUTLA.

In the field of Artificial Intelligence, in recent years, Deep
Learning techniques have experienced significant success.
Despite their good performance, the Deep Learning models
have difficult operation due to their size and complex
structure. This makes them difficult to use in critical
applications, such as Medicine, where the transparency of
decisions made by an Artificial Intelligence system is
important. This problem is solved by the branch of Explained
Artificial Intelligence (eXplainable Artificial Intelligence - XAl),
which aims to create systems whose operation is explained in
a way that is understandable to humans. In the context of this
doctoral dissertation, systems of symbolic knowledge
representation and automatic reasoning will be used for this
purpose. Specifically, the use of enriched data accompanied by
a Knowledge Base in conjunction with conjunctive queries to
generate explanations for black box classifiers will be studied.

Mwpyog ZTdpuou
Stédavog KoALag
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AYMMEPATOZ BAZIAEIOZ

LYMPERATOS VASILEIOS

Juvépyela cUMBOALKAG TexvNTAg
NonpooUvng kot BaBudg
Mdabnong

Symbolic Al and deep learning

Mwpyog Ztduou

Giorgos Stamou

H Mnyxaviki Madnon ta teheutaio xpovia ExeL epapoyEg o€
Slddopa media TNG KOWWVIKAG KoL EMLOTNUOVIKAG {WAG.
MNapoha autd ta anoteAéopata thg MoAAES Gopég sival
Suoepunveuta yla tov avBpwrto. To yeyovdg auto odnyel otnv
apudLoBTnon TG AMOTEAECUATIKOTNTOG TWV LOVTEAWV TNG
Mnxavikig MdBnong kot kat’ eméktaon otn nuoupyia
NOWKWv SIANUUATWY WG TTPOG TV EbAPUOYI TOUG.

0O 0T0xX0G TNG €V AOYWw SLdaktopkig StatpBrig eival va
ueletnoet peBdSoucg kat epyadeia yla tnv emefynon Kot
epunveia povteAwv Mnxavikig Mabnong. EmutAéov pe Bdon
TA AMOTEAECHATA TNG LEAETNG VAL TIPOXWPHOEL 0TV
SnuLoupyia VEWV IPOCEYYICEWY YLaL TNV QVTLLETWITLON TOU
TPOPAAATOG.
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AyyAka

English




In recent years, Machine Learning has applications in various
fields of social and scientific life. However, its effects are often
misinterpreted by humans. This fact leads to the questioning
of the effectiveness of the models of Machine Learning and
consequently to the creation of ethical dilemmas regarding
their application.

The aim of this doctoral dissertation is to study methods and
tools for explaining and interpreting Machine Learning models.
In addition, based on the results of the study, to proceed to
the creation of new approaches to address the problem.
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ZYNOZ ANATAZIOZ

XYNOS ANASTASIOS

MeBodoAoyieg Alaxeiplong
MépwV APXLTEKTOVIKWY Kot
YAomoinon Emttayuvtwy yla
YroAoylopd o€ meptBailov
Akprig

Architectural Resource
Management Methodologies
and Accelerator Implementation
of Edge Computing Platforms

AnuATPLOG ZoUvTpNg

Dimitrios Soudris

H paydaia alfnon twv ouvoeSeUEVWY CUOKEUWV O
TepBAAOV aKUNG €XEL WG amoTEAeopa TNV paydaia avénon
TWV TaPAyOUEVWY SeSopévwy Tou ekTipdTaL OTL Ba dTdoeL Ta
175 ZBs €wc¢ 10 2025 o€ mMayKOoULA KALLOKO. AUTO €XEL WG
anotéAeopa ot SlaBéatpol TdpoL va v ENAPKOUV yLoL TV
QUTOGTOAN TOU GUVOAOU TWV TTAPOYOUEVWY SES0UEVWY OTO
cloud, kaBwg n Ztnon yia network bandwidth Ba ¢pépeL ta
datacenters ota 6pLd toug. Etol yevwBnke n avaykn yla tnv
enefepyaocia Twv dedopévwy otn mnyn. NA€ov, pe tnv
QVATTTUEN OTOV TOUEQ TWV EVOWHOTWHEVWY CUOTNUATWY
undpxel n Suvatdtnta enefepyaociag Twv SeSopévwy 0To
onUelo MoOU MapAyovTaL, EMITUYXAVOVTAG UKPOTEPOUG
XPOVOUG QTIOKPLONG Kol EAQXLOTOTIOINGCN TWV P0G AITOCTOAN
5e50UEVWVY. ZNUOVTLKO TTAEOVEKTN LA TWV EMLTAXUVIWY OTO
niepBAaMov akung sivat kat n emakdoudn peiwon Twv
Aettoupylkwv €£68wv KaBWG eAayLOTOMOLETAL N XPrion
UTIOAOYLOTIKWYV TIOpwV oto cloud. £Komog tng mapoucag
S1daktopikig SlatpPrg eivat n avamtuén pebodoloylwv Kot
epyaleiwy yLa Tn SLaxeipLon TOPWV OPXLTEKTOVIKWY yLaL TV
UAOTI0iNON ATOSOTIKWY ETILTAXUVTWY KAL TILO CUYKEKPLUEVA OE
niepBaMovta akung. Oa 600l éudaon otnv e€dhewdn Twv
bottlenecks, otnv xaunAn katavdAwon woxvog, otnv achdaAela
Twv dedopévwy kabwg Kat otnv aglomiotia Twv
T(POTEWOHEVWY UTIOAOYLOTIKWY OUCTNUATWY. TENOG, 0TN
OUYKEKPLUEVN epyacio Ba uAomolnBolv emLTaXUVTEG LE Xprion
TIAQKETWV EMavanpoypoppati{opevng Aoywkng (FPGA) mou
Tapéxouv HeydAn sueliia kat dlaitepa xaunAn katavailwon
LoxXV0G.

The rapid growth of interconnected edge devices has resulted
to a rapid increase of generated data that is expected to reach
175 Zettabytes by 2025 worldwide. As a result, the available
resources will not be enough to send all the data to the cloud,
as the demand for network bandwidth will push the
datacenters to their limits. Thus arose the need to process the
data on the edge. The development in the field of embedded
systems has enabled data processing right at the point where
they are produced, thus achieving lower latency and reduced
data. Another major advantage of edge computing
accelerators is the consequent reduction in operating costs as
the use of computing resources at the cloud is minimized. The

AnUATPELOG ZoUVTPNG
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I. @=0bwpidng

Dimitrios Soudris
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George Theodoridis
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purpose of this dissertation is the development of
methodologies and tools for architectural resource
management to enable the implementation of efficient edge
computing accelerators. Emphasis will be placed on
eliminating bottlenecks, achieving low power consumption,
data security and the reliability of the proposed computational
systems. Finally, in this thesis accelerators will be implemented
utilizing reconfigurable logic boards (FPGA) that provide great
flexibility and extremely low power consumption.
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ZMYPAKOY MAPIA IDANNA

SPYRAKOU MARIA IOANNA

AvOekTIKG og Bulavtva
obAAHOTO KATAVEUNUEVA
anoBetrpla

Byzantine fault-tolerant
distributed ledgers

Aploteibng Nayouptlng

Aris Pagourtzis

Ta avBektikd o Bulavtvd opaApata KaTaveUnUéva
anoBetrpla Bacifovtat og 6U0 Baokd poPAfpaTa, 6TO
TPOPANUA TNG a€LOmIoTNG LETAS00NG UNVUUATWV(RMT) kat
010 TPOPANKA TNG aodaAoUG HETAS00NG LNVULATWV(SMT).
JTOX0G TNG epyaciag eival n BeAtiwon Twv MPWTOKOAAWY
KOTavepNUEVWY amoBeTnpiwv wg rpog tnv aglomotia Kat thv
A0DANELO TWV ETUKOLVWVLWY, HECW TNG MEAETNG TNG
EMAUOLULOTNTAG KaL BEATIOTOTNTAG

Twv RMT kat SMT mipwTtokOAAWVY UTIO SLadOpPETIKEG UTIOBETELG
yla to 8iktuo Kot To povtého Tou avtutdhou. Qg pog to RMT,
0 0TOX0G TNG epyaciag eival n peAétn tou mpoBARLATOg O
Siktua tuxoloag tomoloyiag, uno SladopeTikA eninmeda
YVWong twv KOUBwV yLa TV TormoAoyia Tou SIKTUou Kat
OMoLO8NTOTE HOVTEND QVTUTAAOU, KAL OTN CUVEXELA N
YEVIKELON TWV AMOTEAECUATWY OE SUVOULKEG TOTOAOYIES
Siktuwv. EmutAéov, autd ta anoteAéopata Ba yevikeuBoUv
010 SMT. AuTo éxel e€éxouoa onpaoia, Kabwg To MPOBANua
Ba pehetnOei oe Tomoloyieg SIKTUWV Kal LOVTEAQ avTtalou
TOU €lvait TTOAU TILO KOVTA OTLG TPAYOTLIKEG GUVONKEG.

Distributed ledger protocols rely on two major problems,
Reliable Message Transmission (RMT) and Secure Message
Transmission (SMT) protocols.

The main goal of this thesis is to improve distributed ledger
protocols in terms of reliability and security of
communications, by developing and studying the feasibility
and optimality of RMT and SMT protocols under different
network assumptions and adversarial models. More precisely,
in RMT the main goals of the thesis are to study the problem in
networks of arbitrary topologies, at any level of topology
knowledge and adversarial model and generalize the results
for dynamic network topologies. The second direction will be
to generalize these results to SMT. This is of great importance,
since the problem will be studied on network topologies and
adversary models that are much closer to practical conditions.
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TZANNETOZ IQANNHZ

TZANNETOS IOANNIS

Texvoloyia AOYLOWKOU yLa
ouothuata Blockchain

Software Engineering for
Blockchain systems

Aploteidng Mayouptlig

Aristeidis Pagourtzis

Avtikeipevo g SlatpBAg eivat n épeuva evidg TNG YVWOTLKAG
Tieploxng tng Texvoloyiag AoyLopLkoU TTou avantUoosTaL O
niepBaMovta Blockchain, anoé tnv okomud uné tnv onoia ot
unxavikoi AoyLopkoU Aettoupyoulv o OAEG TG GACELG TOU
KUKAOU {wn G AoYLoULKOU Ttou Tipoopiletal va Asttoupyel o
niepBaMovta Kataveunuévwy texvohoylwv (DLT). Oa
ueletnBel n avantuén epappoywy blockchain oe meployég

A. Nayouptlig
A. Pwtakng
Bao. BeokoUKNG
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Dimitrios Fotakis
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£dapUOYWV EUPUTEPEG TWV KPUTITOVOULOUATWY, UE OKOTIO TN
Slepelivnon twv otoeiwv evog mhatciou yia tnv meplypadn
KaL tn Stadkacio mpodiaypadnig, apXLTEKTOVIKAG KoL
oxebiaong cuotnudtwy Aoylopkol. Metafl GAAwv Ba
SlepeuvnBei n povtehomoinon Twv AELTOUPYLWVY TOU
AoyLopLkou otav autég ekteAouvtal, ko' odokAnpia i HEPLKA,
o€ £Va 0LKOOUOTN O TOU OTtO{oU Lo CLUVLOTWOoA Eival Eva
blockchain, pe otdxo tnv ekTipunon Twv 6PWV EYKUPOTNTAC KAl
aglomiotiag Toug og oUYKpLON Ue Tapadootakeg (legacy)
edapUOYES Ka, KATA Mepimtwaon, og ouvepyaaia (integration)
UE QUTEC.

INUEWVETOL OTL N LETABACN UTIAPXOVTWVY LELOKTNTWVY KAELOTWY
CUOTNUATWY AOYLOMIKOU, QUTOVOUWY 1) SIKTUOKWY, OE
QPXLTEKTOVLIKEG TIOU Xpnotpomnotolv DLTs amotelei and povn
NG LLA EPELVNTLKY TIPOKANON. AUTO SLOTL cuoThpaTa
AOYLOULKOU HEYAANG KALLOKAG OTOV TIPAYHATIKO KOGUO, Sev
elval Suvato va KATAoKELAOTOUV €K VEOU €K TOU HNSEVOC,
OMOTE UAGUE YLA LETABOCN OE CUCTHATA AOYLOMLIKOU TIOU
xpnotomnotovv DLTs. Me tnv évvola auth Ba StepeuvnBouv ot
OPXLTEKTOVIKEG, SOULKEG KaL AELTOUPYLKEG TIPOUTIOBETELG
HeTaBaong - evomoinong pe cuotipata DLTs xwpig mAnpn
OVOKATAOKEUH TWV CUCTNUATWY AOYLOMLIKOU LEYAANG
KAlpakag, cupnepapBavopévwy nahawwv aAld os
Aettoupyia cuotnudtwy (legacy) kat cUyxpPoOvVWY SIKTUOKWV
£DOpPUOYWY, WOTE AUTA VA AELTOUPYHCOUV GE OLKOCUCTI AT
blockchain pe T1g KATAAANAEG OPXLTEKTOVIKEG KAl AELTOUPYLKES
TPOTIOTIOLGELG, OL OTIOLEG Bt TIPETIEL VAL TEKLNPLWVOVTAL LE
XPrion Twv KATAANAWY HOVTEAWVY TApACTACHG AOYLOULKOU.
TéNog, Ba StepeuvnBei o TpOMOC e Tov omoio ta Stddopa
HovtéAa mapactacng Aoyopkou (UML, ER, BPM)) pmopolv
va epLypadouv epaprOYEG TTOU TPEXOUV OE OLKOGUOTHATA
blockchain, kaBwg elvat cadég otL éva eviaio mhaiolo
Tapaotacng Tng SOUNAG Kal TNG CUUTEPLOPAC TETOLWV
CUOTNUATWY AOYLOULKOU, Bat ETILTPEPEL GTOUG UNXOVLKOUG
AoyLopLkoU va €xouv Kowd onpeia avadopdg yla tnv
niepypadn tng Soung Kat TG cUpIEPLPOPAS TOU AOYLOULKOU,
OMwg €ywve edikto pe tn UML katd to mapehbov.

This research focuses on the thematic area of Software
Engineering for Blockchain environments, covering all the
stages of the software life cycle of systems developed to
operate in distributed technology environments (DLT). The
development of blockchain applications in areas wider than
cryptocurrencies will be studied, in order to investigate the
essential elements of a framework for the description, process
specification, architecture and design of such systems.
Moreover, the modeling of software functions executed,
entirely or partially, in a blockchain ecosystem will be studied,
aiming to assess aspects such as validation, verification and
reliability, in comparison with traditional (legacy) applications
and possibly when blockchain and legacy applications co-exist.




Notably, the transition of proprietary software systems, either
autonomous or distributed, to architectures that make use of
DLTs is on its own a research challenge. This is mainly because
large-scale software systems deployed in the real world cannot
be easily rebuilt from scratch, so a transition to software
systems that use DLTs is necessary. In this sense, this work will
investigate the architectural, structural and operational
requirements of such a transition and integration to DLTs
ecosystems without a full reconstruction, which includes both
legacy systems in operation and modern distributed
applications; this transition should result in systems re-
architectured in a way that will allow them to function in
blockchain environments, as well as in the corresponding
documentation and validation of the transition and the
structural and behavioral views of such systems.

Finally, different software representation models (UML, ER,
BPM) will be explored to describe applications running on
blockchain ecosystems, as it is rather evident that a unified
framework for representing the structure and behavior of such
systems will be a common ground that will benefit software
engineers, as has been the case in the past with the
introduction and standardization of UML.
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QOEPIKOTAQY AITEAOZ

FERIKOGLOU ANGELOS

APXLTEKTOVIKEG VEDOUG Kalt
UTIOAOYLOMOG XWPIG SlakopLotn

Cloud architectures and
serverless computing

Navaywtng Toavakag

Panayiotis Tsanakas

3TN ouykekpévn Sidaktopikn StatpBr oxedialetal va Sobei
éudaon otnv avantuén peBodoloylwv, epyaleiwv Kat
QPXLTEKTOVIKWV SLaxeiplong mopwv o mepBailovia
UTIOAOYLOTIKOU VEPOUG KL TILO CUYKEKPLUEVA OE TIEPLBAANOVTA
Xwpic Stakoptoth. Oa 600¢el éudaocn otn dlaxeipon
ETEPOYEVWV TOPWV e OTOXO TNV eMiteugn uPnAoTEPNG
anodoong fi/kat xaunAotepng katavdAwong Loxvog.
EmunpooBeta, oL texvikég mou Ba avartuxBouv Ba AapBdvouv
uUTOYIN TNV avAaykn yLa ypryopn ekkivnon twv ebapuoywv
oA Kol ehayloTtonoinon Twv KaBuoTEPROEWV TTOU UITOPEL va
T(POKUTITOUV O SLaPOPETIKA ONUELX TNG OTASLOKAG EKTEAEDNG
TouG. TENOG, OTN CUYKEKPLUEVN Epyacia Ba eoTldooUpE oTNV
anodotikdtepn, Suvaukn Staxeiplon Twv Mopwv tou
cuotipatog, Aappavovrag urntoyn téoo tn Stapdpdwaon Kot
TOUG TIEPLOPLOROUG TWV EKACTOTE OPXLTEKTOVIKWY OCO KL TIG
oupnepLPOPES TwV EGAPUOYWY TIOU EKTEAOUVTAL.

In this PhD thesis, we are going to develop methodologies,
tools and architectures for resource management on cloud
and in particular serverless

environments. We will emphasize on the resource
management of heterogeneous resources in order to achieve
higher performance and/or lower power consumption. The
developed techniques will take into account the need for fast
application startup as well as the minimization of the delays
that may occur on different execution stages. Finally, the
proposed dynamic resources allocation methodology, will take
into consideration the constraints of the different
architectures and the other applications that are executed on

Mav. Toavakag
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| the system..

TOMEAZ ENIKOINQNIQN HAEKTPONIKHZ KAl ZYSTHMATQN NAHPO®OPIKH:

28 ANAPQNA XPIZTINA-MAPIA AAyopBpol kat Bewpia ypadwv | Zupewv Nanapaciheiov TKOTIOG TNG mapoUoag SLEAKTopLKrG SLatpBig eivat n 3. NanaBoaciieiov AyyAd
KOLL yVWONG 0€ SLKTUOKEVTPLKA avaluon kat aglonoinon ypddwv yvwong, Bewplag ypddwv ©. BapBapiyou
ouotiuata KAL LBLOTATWY KOWWVLIKWVY SIKTUWV HE XPON UNXAVLKAG Baoilelog Kapuwtng
nabnong, o€ SLadpaoTIKA SIKTUOKEVTPLKA CUCTHUATA.
AVApEDQ OTLG KUPLEG EPEUVINTIKEG KATEVOUVOELG
ANDRONA CHRISTINA-MARIA Algorithms and knowledge Symeon Papavassiliou niepAapBavetal n avantuén euduwv TPOTwWY cUAOYNG, Symeon Papavassiliou English
graph theory in networked e€aywyng kat avanapdaotacng mnpodopiag kat yvwong ue tn | Theodora Varvarigou
systems BonBeLa TEXVIKWY UNXAVIKAG LABNONG LE OKOTO TO Vasileios Karyotis
ONUACLOAOYIKO EUMTAOUTIONO TwV Ypadwyv yvwonc. Eniong
niepAapBavetal n avartuén alyopiBuwv avdluong Skt wv
TAVW 0€ KOWWVIKOUG YpAdOoUG 0§LOTOLWVTAG TTPONYUEVES
TEXVIKEG UNXAVIKAG LABNONG (1. EVIOXUTIKA UdBnaon).
The key objective of this dissertation is the analysis and
utilization of knowledge graphs, graph theory and properties
of social networks using machine learning, in interactive
networked systems. Among the main research directions is the
development of intelligent methods of collection, extraction
and representation of information and knowledge based on
machine learning techniques, towards creating knowledge
graphs semantic enrichments. Moreover the dissertation
contains the development of algorithms for advanced network
analysis upon social graphs, taking advantage of enhanced
machine learning techniques (e.g. reinforcement learning).
29 BEPPOIONOYAOL AHMHTPIOZ Sxediaon OAoKANpwUEVWY lwavvng Mamavavog Sxeblaon oAokAnpwHEVWY TTOUNOSEKTWY oTNnV Teploxn sub- lwavvng Mamavavog EAAnViKa
KukAwpdtwy yla Zuotiuata THz. E. Xplotodopou
Emikowvwviwv 6G Afpntpa Kakhopdvn
VERROIOPOULOS DIMITRIOS Integrated Circuit Design for 6G loannis Papananos RFIC Design in sub-THz loannis Papananos Greek
Communication Systems Evangelos Hristoforou
Dimitra Kaklamani
30 AAIKAAAKHZ EMMANOYHA JUYXWVELON Kal avaAuon EuotdbLog Zukag NEEeLg KAeLSLA: Aladiktuo twv Mpaypdtwy (Internet of Things), | EuotdaBlog Zukag AyYALKG
TOAAQTAWV powv SeSopévwv Suyxwveuon Asdopévwy (Data Fusion) 3. NanaBoaociieiov
0TO SL0SIKTUO TWV PAYUATWY 310 MAaioLo TNG SLEAKTOPLKAG SLATPLBAG «ZUYXWVEUDHN Kal I. Pouoodkn
avaAuon moANarAwv powv Sedopévwy oto Sladiktuo Twv
npaypdtwy» Ba peAetnBoulv npdodata kat mapepdepn
DASKALAKIS EMMANOUIL Multiple data flow Fusion and E. Sykas EPEVVNTIKA £PYQ, EUTOPLIKA SLaBEoiueg epapUoyES Kot E. Sykas English

Analysis in the Internet of
Things (loT)

mAatdOopueg kaBwE Kot cuothpata, uebodoloyieg Kat
aAyOpLOUOL TIOU OXETIZOVTOL [E TN CLUYXWVEUCT TIOAATAWY
powv Sedopévwy Kal Bpiokouv 1 urmopouv va Bpouv
edappoyn og ebpappoyég loT. MapdAnAa Ba peletnBei kat to
Bewpntiko unoBabpo Twv Stabéoipwy AVoswv evw Ba
AndBouv coBapd umoyn ta uTapxovTa {NTHOTO/TIPOKANOELG
KaL EPEVVNTIKA KEVA v Ba ipotabolv AUoELG A/ Kkat
ueboboloyieg mou Ba BeAtuwvouy T R8N Slabéotueg AVoeLS.
OLAUOELG oL aUTEG Ba TtPoKUPOUV PETA OO EKTEVH LEAETN TNG
BBAloypadiag evw Ba e€etactolv og EpyaoTnPLAKO
TiEPLBANOV OXETIKA IE TNV ATOTEAECUATIKOTNTA TOUG, THV

S. Papavassileiou
I. Roussaki




£boppOoILATATA TOUG KOL TN BLWoLHOTNTA TouG. I18taitepn
nipoonaBeta Oa kataBAnOel otig AUOELG QUTEG TIPOG THV
kateUBuvon TG aohalelag kat tng SlacddAong tng
BLWTIKOTNTAC.

Ot A\UoeLg tou Ba tpotaBolv Ba £x0uv WG KUPLO GTOXO va
SlavBicouv 600 To SuvaTOV MEPLOGOTEPO TNV UTIAPXOUTQ
YVWOon TG EMLOTAOVLKIG KOLWVOTNTAC TTAVW OTO CUYKEKPLUEVO
YVWwoTiko nebio. Emunpdobeta, Ba mpotabolv kateubUvoeLg
KQL QVOLKTA NTroTa yior LEANOVTLKY €pEuvaL.

Study of recent and similar research projects, commercially
available applications and platforms as well as systems,
methodologies and algorithms related to the merging of
multiple or multiple data that can be find application in loT
applications. At the same time, the theoretical background of
the available solutions will be studied, while the existing issues
/ challenges and research gaps will be seriously taken into
account, while solutions and / or methodologies will be
proposed that will improve the already available solutions.
These solutions will emerge after an extensive study of the
literature and will be examined in a laboratory environment
regarding their effectiveness, applicability and viability.
Particular effort will be made in these solutions in the
direction of security and privacy. The main goal of the
solutions that will be proposed will be to improve the existing
knowledge of the scientific community in the specific field of
knowledge. In addition, guidelines and open questions will be
suggested for future research.

31 ZAOEIPHZ KQNZTANTINOZ ALoONTrpEG TponypEVNg Eudyyelog Xplotodopou Xprion laser yla tTnv avixveuon Kat LYVNAATLON QVTIKEUEVWY Eudy. Xplotodpopou EAAnViKa
ETITAPNONG KOLL OUCLWV YLat BLOLATPLKEG KAl aypOSLOTPOPIKEG EPAPLOYEG. K. MoAwtdmouiog
Mo a6 Tig ipoPAemOpEeVe DapROYES elval Ta EEumva M. Toapaundapng
YUOALA HETPNONG WPLLOTNTAC OYPOTIKWY TTPOLOVTWY
ZAFEIRIS KONSTANTINOS Advanced monitoring sensors Evangelos Hristoforou Using lasers for the detection and traceability of objects and E. Hristoforou Greek
substances for biomedical and agricultural applications. One of | K. Politopoulos
the foreseen applications concerns smart glasses for the P. Tsarambaris
agricultural product maturation monitoring.
32 KYPIAKOY AOHNA Juotipata kat aAyoplbuot Eup. BapBapiyog OL aUEAVOEVEG QmaLTOELG TwV cUYXpoVwVY edappoywy €xouv | Epp. BapBapiyog AyYALKG
avabeong mopwv ot Siktua oUMBAAeL T teAeutaia xpovia o pla petdBacn amd to | Zipog Mamafacileiou
védoug. KAQOOIKO HOVIEAO Twv Alywv Kol LEPOpPXIKA opyavwuévwy | Ogod BapPapiyou
KEVTPIKWVY uTtodopwv védoug (cloud) mpog tnv Snpoupyia
véwv Tou  TepapPBdavouv  TIOMEG  Kal  SLoDOPETIKEG
KYRIAKOU ATHINA Algorithms and systems for Emm. Varvarigos KATOVEUNUEVEG TAaTPOpueG (edge, cloud, HPC) mou | Emm. Varvarigos English

resource allocation in the cloud
continuum.

npoodépouv TOAAOUG Kal Stadopetikolg TUMOUG mopwv. H
QAnOTeEAEOUATIKA avdBeon Twv SLaBEciuwy ETEPOYEVWIV TTOPWY
OTOUG OUYKEKPLUEVOUG TUTIOUG UTTOSOMWY  OmOTEAEl  pia
e€atpetikr) moAUmAokn Sladikacio tou mephapBavet tn Afdn
AnopACEWV OE TIPAYUATIKO XPOVO.

J€ QUTA T MAALOLA, N TIPOTELVOUEVN SLBaktopikr SlatplBr Ba
efetdoel alyopBuoug BeAtiotonoinong moAamAWy kpttnpiwv
(multi-objective optimization), o cuvSUQOUO UE TIG

Simos Papavassiliou
Th. Varvarigou




KATAAANAEG TEXVIKEG UNXAVIKAG LdBnong (Machine Learning)
ue otdxo tnv AN oxebov BEATLOTWY amodAcEwyY yLa thv
avaBeon nopwv oe epapuoywv AapBdavovtag navra unogn
™V TP€Xouca Katdotaon tng Stabéoung umtoSoung. Apxikd, n
S1daktopikn Statpipr) Ba emKeVTPWOEL 0TN CUCTNUATIKN
UEAETN TWV SLABECIUWY UNXOVIOUWY KOTAVOUNAG TIOPWY,
Slaxeiplong kat mapakoholOnong epappoywv mou
XPNOLUOTIOLOUVTAL OF TIPAYUATIKEG UTtoSoUES (edge, cloud,
HPC). To 6gUtepPO KL KUPLOTEPO MEPOG TNG SLatpLBrg Ba
ETUKEVTPWOEL 0TNV PEAETN, avarTtugn Katl a§lohdynon
alyopiBuwv yla tn BEATIOTN KaTtavour Twv SLaBéciuwy Mopwv
(emeepyaoiag, amobrkeuong kat Siktuou) oe cloud-native
edappoyEg kabwg kaL o€ aAyopiBoUG OV GE TIPAYUATIKO
XPOvo Ba UImopoUV Vo KAVOUV TLG OUYKEKPLUEVEG AVOBETELG O
TPAYHOTIKEG OLVONKEG Aettoupyiag.

The increasing requirements of modern applications have
contributed to the gradual transition from hierarchically
organized centralized cloud infrastructures to groups of loosely
coupled edge, cloud and even HPC platforms, which are
managed by multiple independent operators. The efficient
resource allocation, needed for the dynamic execution and
orchestration of applications across these infrastructures,
suggests a highly complex real-time decision-making process.
In this direction, the proposed PhD dissertation will consider
multi-objective optimization algorithms enhanced by Machine
Learning techniques to make near-optimal infrastructure-
aware decisions. The first part will focus on the systematic
study of the current mechanisms for resource allocation,
application management and monitoring across heterogenous
platforms. The second and main part of the dissertation will
focus on algorithms for the optimal allocation of available
processing, storage and network resources to applications and
for the real-time scheduling of modern cloud-native services in
available resources.

33 AYTIZOY EANINIKH MAPIA SuoxEtion Sopng — WBLoTATWY Eudyye)og Xplotodopou MeAétn kat Bedtiotonoinon Statagng kabBapLlopol XWpwv Ue Eudy. Xplotodpopou EAAnVKa
Baon to otaBepd NAekTPLKO TESLO KaL TNV Staomacn I. Tkovog
opyavikoU ¢poptiou otav autd eupiokeTaL EVIOG TOU M. Toopapundpng
nAektpikol mediou.
LYGIZOU ELPINIKI MARIA Structure — properties Evangelos Hristoforou Studying and optimization of a space cleaning system, based Evangelos Hristoforou Greek
correlation on stationary electric field and the physical break of organic loannis Gonos
load when it is inside electric field Panagiotis Tsarabaris
34 MMNATZHZ IQANNHZ Juothipata AleBnthpwy Kat MN.- N. ZwtnpLasdng Avarmtuén aAyopiBuwv kat epappoyeg pe Baon Tt xprion M.-N. ZwtnpLadng AyyAd
SUvbeong Aedopévwy pe adpavelakwy kat AAAwv AlgBntripwy kat Z0véeong Eudy. Xplotodpopou
‘Eudoaon og Adpavelakn AeSopévwy (data fusion) yia ASpavelakr MAonynon, E. Nanadomnoulog
MAonynon, Evtomopo B€ong kat Evtoriopo B€ong kat MapakohouBnaong Nopeiag pe xpnon.
MapakolovBnong Nopeiag P.-P. Sotiriadis
BATSIS IOANNIS P.-P. Sotiriadis English

Sensor Systems and Data Fusion
with Emphasis in Satellite —

Development of algorithms and data fusion for inertial and
related sensors with applications in inertial navigation,

E. Hristoforou
E. Papadopoulos




Independent Navigation,
Positional and Tracking

position tracking and guidance.

35 MANTEAEAKHZ QIAINNOZ BloaoOntripeg Eudyyelog Xplotodopou MeA£Tn ToUu VEUPLKOU CUCTAATOG TNG AypLag Luyag Oregon Eudy. Xplotodpopou AyyAd
Drosophila Melanogaster pe nAektpikn Siéyepon kat HpakAfg
avixveuon povol ¢wrtoviou. H onuacia tng pehétng €ykettat ABpapomoulog
OTNV LEYAAN CUYYEVELQ TOU VEUPLKOU CUCTHLOTOG TNG eV AOYW | Xpriotog KdvoouAag
uOyoG Pe To avBpwIvo VEUPLKO cUoThUA
PANTELEAKIS PHILIPPOS Biosensors Evangelos Hristoforou English
Studying the neural system of the Oregon wild fly Drosophila Evangelos Hristoforou
Melanogaster with electric stimulation and single photon Hercules
detection. The importance of the work is related to the high Avramopoulos
affinity of the fly’s neural system with the human one. Christos Konsoulas
36 XAPATZAPHZ MANATIQTHZ sxedlaon kot epapuoyEg Tou Supewv Namapaciieiov AvTikeipevo TG mapovoag Staktopikig SlatplPng eivat n SUUEWV AyyAkd
ALOSIKTUOU TWV AVTIKELUEVWY QITOTEAECUATIKY KATOVON TIOPWVY OE ETEPOYEVH Siktua 5n¢ ManaBacieiouv
Kot SIKTUWV ETIKOLWVWVIAG 5n¢ M'EVLAG KoL TOU SLASIKTUOU TWV AVTIKELMEVWY, OTIOU UTTAPXEL lwdvva Pouoodkn,
/6ng revidg (5G/6G) aAAnAoe€dptnon kot aAAnAoemniSpacn avaueoa otn ABavaotlog
cupneptdpopd kat Spdon twv Staddpwv xpnotwv. Eudaon Ba | Mavaydmoulog
CHARATSARIS PANAGIOTIS Symeon Papavassiliou 600¢el otn xprion kat avdAuon tng Bewpiog matyviwv kot English
Design and applications of GUMBOAGLWY, AAAA KoL aAyopiBUWY HNXavIKAG padnong ya
Internet of Things and 5G/6G TNV WTOTEAECUATIKA KATAVOUN TWV TTOPWV, TNV LKavomoinaon Symeon Papavassiliou
networks NG OLATNTAG UTINPECLOG TOU XPOTN, KOL TNV QVTLLETWTILON loanna Roussaki,
TpoBANUdTWY mou mpokUTTouy amd tnv EANewhng mArpoug Athanasios
YVWONG TWV XpNOTWY OXETIKA HE TO TEEPLBAAAOV TOUG,. Panagopoulos
The subject of this doctoral dissertation is the efficient
resource allocation in heterogeneous 5G networks and in the
Internet of Things, where there is interdependence and
interaction among the behavior and actions of the different
users. Emphasis will be placed on the use and analysis of game
and contract theory, as well as machine learning algorithms to
efficiently allocate resources, satisfy user quality of service,
and address problems arising from the lack of full user
knowledge about their environment.
TOMEAZ HAEKTPIKHZ 1ZXYOZ
37 BAAXOY BAZIAEIOZ Texvoloyieg kat NMpoBAedn Avtwviog Khadag To avtikeipevo tng Statppng mephappavel avaluon Twv Avt. KAaddg EAAnViKa
Mopaywyng and AVOVEWGOLUES TEXVOAOYLWV QLOALKWV Kal GWTOBOATAKWY CUCTNUATWY 31. Nanabavaciou
Mnyég Evépyelag NAeKTpOMAPAYWYNG Kot avamtuén pebodohoylwv mpoPAeding AvT. Avtwvomnoulog
NG avtioTolyNng mapaywyng Toug Kal TEXVIKEG e€acdAaAiong tng
TP0od0500Lag TWV KATAVOAWTWV.
VLACHOU VASILEIOS Renewable Power Generation Antonios Kladas Antonios Kladas Greek
Technologies and Forecast The thesis comprises analysis of the technologies involved in St. Papathanassiou
wind and photovoltaic systems for electric power generation Ant.Antonopoulos
as well as development of methodologies for forecasting of
the respective energy production as well as techniques for
securing the overall power supply of loads.
38 [TATOZ ANAPEAZ Arnokevtpwuévn Emormteia I Koppgg 3TOX0G TNG SL6aKTOPLIKAG SlatpLBr¢ eival n avdrmtuén I. Koppég EANnvika
Evorotnpuévwy Tuotnudtwy QUTOKEVTPWHEVWY HEBOSWV EMoTTEiag EVomoLnUéVwY 2t. Nanabavaciov
Metadopdg kat Alavoung CUOTNUATWY METADOPAG KO SLOVOUNG, UE TEXVIKEG A. Avtwvémoulog
enefepyaoiag HETPAOEWVY TIPAYUATIKOU XPOVOU armd CUOKEVEG
Sladopetikng texvoloyiag kat pubuov SetypatoAniag
GATOS ANDREAS Decentralized Monitoring of G. Korres (SCADA/RTU, PMU, smart meters, IED, AMI, AMR). Adyw tou George Korres Greek




Integrated Transmission and
Distribution Systems.

TeEPAOTIOU Oykou Sedopévwy Ba amattnBouv alydpBuot
napdAAnAng enefepyaciag, 6mouv kabes umtoovoTNA
petadopdg n Stavoung Ba enefepydleTal XwPLOTA TIG
avtiotolyeg MANpodopieg 0TO TOMIKO KEVTPO EAEYXOU EVW Eva
GUVTOVLOTIKO KEVTPO eAEyxou Ba emefepydletal TG
SLACUVEETIKEG UETPHOELG OE CUVEUAOUO LE TLG TOTIKEG
EKTLUAOELG YLOL VO UTTOAOYIOEL TN GUVOALKH KQTAOTAON TOU
£VOTIOLNEVOU GUOTAUATOG.

The goal of this doctoral thesis is the development of
monitoring methods for integrated transmission and
distribution systems, using real-time processing techniques on
measurement obtained from devices of different technology
and sampling rate (SCADA/RTU, PMU, smart meters, IED, AMI,
AMR). Due to the huge data volume, parallel processing
algorithms will be required, where each transmission or
distribution subsystem will process separately its associated
information in the local control center while a coordinating
control center will process the interconnection measurements,
combined with local estimations, in order to calculate the
global state of the unified system.

St. Papathanasiou
A. Antonopoulos
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rNQTONOYAOX BAZIAEIOZ

GIOTOPOULOS VASILEIOS

Emomnteia kat EAeyxog Eupeiag
MepLoxng He ZUYXPOVIOUEVES
Metpnoelg PaocBetwv

Wide Area Monitoring and
Control using Synchronized
Phasor Measurements.

I Koppég

G. Korres

H nmapoloa Sidaktopikn Slatpipr Ba mpoteivel peBd50oug
BEATLOTNG EMAOYG GUYXPOVIOHEVWY HETPHOEWY GOOLOETWY
YLaL TNV EMITEVEN ATMOTEAECOTLKAG EMOTTELG EVPELQG
TIEPLOXNG, WG TIPOG TNV TTOPATNPNOLUOTNATA, TNV TPOOoTACiaL KaL
™V gVoTdBeLa CUOTNUATWY PETADOPAS NAEKTPLKAG EVEPYELAG.
Oa StepeuvnBouv emiong B€épata aglomiotiag twy UNoSopwy
OUYXPOVIOUEVWY LETPNOEWY OE TIEPUTTWOELG OTWAELA TWV
UETPNTIKWV KAl ETUKOWVWVLIOKWY Hovadwy. Emtiong, Ba
avartuxBolv pébobdol extipnong tou eplbwpiou evepyou Kot
aEPyou LoxVoG ota mAaioLa tng EMOMTelag TNG EVOTABELAG
TAoNG, UE OKOTIO TV TPOPAEYN KATAPPEUGNG TAONG, HE TN
BonBeLa CUYXPOVIOUEVWV LETPHOEWV.

This doctoral thesis will propose methods for optimal selection
of synchronized phasor measurements for wide area
monitoring in terms of observability, protection and stability of
transmission power systems. Issues related to the reliability of
the synchronized measuring infrastructure, in cases of loss of
measuring and communication devices, will be investigated.
Furthermore, methods and tools will be developed for
calculating the active and reactive power margin in terms of
monitoring the voltage stability to predict voltage collapse,
based on synchronized measurements.

I. Koppég
M. Fewpy\akng
A. AvtwvomouAog

G. Korres
P. Georgilakis
A. Antonopoulos

EANnvika

Greek
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MENOZ-AIKATEPINIAAHX
XPIZTODOPOX

MENOS-AIKATERINIADIS

MéBodol unxavikig uadbnong
YLOL EVOWUATWON SLOVEUNUEVWV
EVEPYELOKWY TIOPWV O AYOPES
gvehiiag

Machine learning

MNavAog Fewpy\dkng

Pavlos Georgilakis

H nmapoloa Sdaktopik Slatpipr] amookomnel otnv avamtuén
KOLWVOTOUWVY HEBOSWV UNXAVIKAG LABNONG yLa TV Katavonon
™G SUUTEPLPOPAG SLAVEUNUEVWY OLKLOKWY EVEPYELAKWV
TOPWV KAL TV AMOTIHNON TNG SuVATOTNTOG TTAPOXNAG
UTNPECLWY EVEALEIOG OTNV ayopd NAEKTPLKAG EVEPYELOG.
Jtdx06 eival n dnuoupyia evdg oAloTikou poviélou mou Ba

MavAog MFewpyAdkng
Avaot. AouAdung
Fewpylog Koppég

Pavlos Georgilakis

EANnvika

Greek




CHRISTOFOROS

methodologies for integration
of distributed energy resources
in flexibility markets

TILPEXEL TIPOTACELS SPACTNPLOTNTAC OTOUG
KatavaAwtég/mapaywyoug, e Baon to mpodil
mapaywyng/IATtnong, Tig cuVONRKEG Tou SIKTUOU, Ta orpaTA TNG
ayopdg aAAd Kot GAAWY EEWTEPLKWV TTAPAYOVTWVY (Y,
Bepuokpacia).

The objective of this PhD dissertation is the development of
innovative machine learning methodologies for the
understanding of the behavior of residential distributed energy
resources and the evaluation of the ability to provide flexibility
services in the electricity market. The objective is the creation
of a holistic model that will provide proposed activities to the
consumers/producers, based on the production/demand
profile, the distribution network conditions, the signals of the
electricity markets and other external factors (e.g.,
temperature).

Anastasios Doulamis
George Korres
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2APIAAKH TEQPTIA

SARIDAKI GEORGIA

Arnokevipwuévn Emomteia
Evorownpévwy Zuotnudtwy
Metadopdg kat Alavoung

Decentralized Monitoring of
Integrated Transmission and
Distribution Systems.

lewpylog Koppég

George Korres

21606 TN SLdaktoptkng dlatpLBrg eival n avamntuén
QUTOKEVTPWHEVWY HEBOSWV EMOMTELOG EVOTTOLNUEVWVY
CUOTNUATWY PETAPOPAC KAL SLAVOUNG, HE TEXVIKEG
enefepyaoiag HETPHOEWVY TIPAYUATIKOU XPOVOU armd GUOKEVEG
StadopeTikig texvoloylag kat pubuol delypatoAniog
(SCADA/RTU, PMU, smart meters, IED, AMI, AMR). Adyw tou
TEPAOTIOU OyKou Sedopévwy Ba amattnBouv alydpBuot
napdAAnAng eneéepyaciog, 6mou kaBe umooLoTNUA
petadopdc n Stavoung Ba enefepydleTal XwWPLOTA TLG
avtiototxeg MAnpodopieg 0TO TOMIKO KEVTPO EAEYXOU EVW Eva
GUVTOVLOTIKO KEVTPO eAEyxoU Ba emeepyaleTal TG
SLOCUVEETIKEG LETPHOELG OE CUVEUOOMO LIE TLG TOTILKES
EKTLUAOELG YLOL VO UTTOAOYIOEL TN GUVOALKF KATAOTAON TOU
EVOTOLNEVOU CUOCTHHLATOG,.

The goal of this doctoral thesis is the development of
monitoring methods for integrated transmission and
distribution systems, using real-time processing techniques on
measurement obtained from devices of different technology
and sampling rate (SCADA/RTU, PMU, smart meters, IED, AMI,
AMR). Due to the huge data volume, parallel processing
algorithms will be required, where each transmission or
distribution subsystem will process separately its associated
information in the local control center while a coordinating
control center will process the interconnection measurements,
combined with local estimations, in order to calculate the
global state of the unified system.

I. Koppég
St.NanaBavaciou
M. Fewpy\akng

G. Korres
St. Papathanasiou
P. Georgilakis

EAANviKa

Greek
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TEAAIAHZ ATTEAOZ

TELLIDIS ANGELOS

‘EAEyX0G HETATPOTEWV OE

ovotiuata ¢poptiong
NAEKTPLKWY OXNUATWY

Converter control for electric-
vehicle charging infrastructure

AvVTWwvLo¢ AVTWVOTouAog

Antonios Antonopoulos

31606 TN SL8aktoptkng SlatplBrg eivat n LeAETn Twv
UETATPOTEWV NAEKTPOVIKWY LoXUOG KOL TWV TEXVIKWY EAEYXOU
o€ ouoThpata taxsiog poptiong NAEKTPKWY oxnpdtwy. Ot
anattioeLg Tng ebappoyng taxeiag poptiong emBailouy tn
oxeblaon petatponéwv LoxVog mou Aettoupyolv o€ TIOAU
UPNAEC SLAKOTITIKEG OUXVOTNTEG, OTTOU N UAomoinon tng
KATAAANANG TEXVIKAG EAEyXOU yLa TV evotadn, aAAd Kot TV
o80Tk AELTOUPYLA TOU HETATPOTEN ElvVaL KPIOLUNG

A. AvtwvémnouAog
3. NanaB®avaciou
A. Khaddg

A. Antonopoulos
S. Papathanasiou
A. Kladas

EAAnviKa

Greek




onuaoiag.

The aim of this thesis is to study the power electronic
converters and the control techniques applied in electric-
vehicle fast-charging systems. The requirements of fast-
charging applications dictate the design of power converters
operating at very high switching frequencies, where the
implementation of the appropriate control technique that
guarantees the stable and efficient operation of the converter
is critical.

43 XATZHZTYAIANOZ EYAITEAOZ AVOVEWOLUES TINYEG KOl Jtaupog Manadavaciou KUpLO QVTIKEIEVO Elval N EVOWUATWON AMOBNKEUTIKWY 31. Nana®avaciou EANnvikd
anoBrkevon oe mepBAarov oTOOUWVY HeYAANG KAipakag kat mapaywyng AME otig I. Koppég
yopWwV NAEKTPLKNAG EVEPYELAG SLddpopeg ayopEg NAEKTPLKNAG EVEPYELAG SLACUVEESEUEVIIV M. Fewpy\akng
ocuoTnudtwy. Oa 600ei £udaon oToUG UNXAVIOUOUE TWV
0YOPWV KOL OTOV TPOTO HE TOV omoio n amoBrkeuon Kat ot
CHATZISTYLIANOS EVANGELOS Renewable generation and Stavros Papathanasiou ATE pmopoUv vt GUPHETACXOUV QVTAYWVLOTIKA OE QUTEG,. St. Papathanasiou Greek
storage in electricity market G. Korres
environment The main topic is the integration of large-scale energy storage P. Georgilakis
and renewable generation into different energy markets of
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.
TOMEAZ HAEKTPIKQN BIOMHXANIKQN AIATAZEQN KAI ZY:THMATQN ANOMAZEQN
a4 BOYPTIAHZ NIKOAAOZ ABeBatdtnTa Ko avaiuon Xapng Aoukag JTOV EVEPYELAKO TOUED N EVVOLA TOU PLOKOU TTOCOTIKOTIOLELTAL X. Aovkag EAAnviKa
PlOKOU O€ HOVTEAQ EVEPYELAKNAG SUoKOAQ, €TOL yLa TNV KAAUTEPN EVOWUATWOT] TOU KOL KATA A. Aokouvng
Kot TtepLBOANOVTLKAG TIOALTIKAG GUVETIELA TNV KAAUTEPN QVTILETWTILON TOU oTa TTPOoBAALaTa I.Wappdg
EVEPYELAKNAG KoL TTEPLBAAAOVTIKA G TIOALTIKAG, Elval atapaitnTn
n B€omion KaTAANAWV KpLTNpiwv KaL OTOXWV HETPNONG TPV
VOURGIDIS NIKOLAOS Uncertainty and risk analysis in Haris Doukas ™ Swadikacia APng anodpdoswv. To mapdv Bépa H. Doukas Greek
energy and environmental TPOLYLOTEVETOL LULOL TTPOOTIABELA GUVEEDNG TNG EVVOLOG TNG D. Askounis
policy models afepatotnTag Ue TNV €vvola TOU pioKou yLa TNV Snpoupyia I. Psarras

€vO¢ mAaLciou §pdong mMou wg oTOX0 EXEL TNV EKTIUNGCN TWV
muBavwv embpdoewv Tou piokou kal tng aBeBatdtntag o
HOVTEAQ EVEPYELOKNAG KL TTEPLBAAAOVTLKNA G TTOALTIKAC, KOL TNV
Katnyoplomoinaon - Katdtagr Toug og oxeon Ke TN rbavdtnta
epudaviong Touc. EmutAéov emiyelpeital mpoondbeia
edappoyng podnuatikwy pebddwv unootnpLeng anopacewyv
OTOV EVEPYELOKO TOMEQ KABWG Kal cUyKpLong anodpAoewv uno
KaBeotwg piokou, oTo MAAioLo TNG BUDCLUNG EVEPYELOKNG
avantuéng.

n the energy sector, the concept of risk is difficult to quantify,
thus for its better integration and consequently its better
management within energy- and environmental- related policy
problems, it is necessary to establish appropriate criteria and
measurement objectives before the decision-making process
takes place. This thesis deals with an attempt to link the
concepts of uncertainty and risk, in order to create a
framework that aims to assess the potential impacts of risk
and uncertainty on energy and environmental policy models,
and to categorize them in relation to the probability of their
occurrence. In addition, an attempt to apply decision support




mathematical methods in the energy sector as well as to
compare decisions under risk, in the context of sustainable
energy development, is required.

45 HAIAZ AOYKAZ Avolutiky MeydAwv Anurtplog Aokouvng SuAloyr, Kavovikomoinon, avaroapdotaon, Staxeiplon, A. Ackouvng EANvika
AeSopévwy kat AlyoplBpot avAAUCHN KOl OTTTLKOTIONGN £TEPOYEVWY SESOUEVWV PEYAANG I. Wappdg
Texvntig Nonpoouvng KAipakag. Epappoyr KatdAAnAwv ahyopiBuwy pnxavikng X. Aoukag
uabnong KaL TEXVNTAG VONOoUVNG Lo TNV UTTOOTHPLEN
anodpdcewv Kot SLapdpdwaon MOATKWY
ILIAS LOUKAS Big Data Analytics and Artificial Dimitrios Askounis D. Askounis Greek
Intelligence Algorithms Acquisition, normalization, representation, management, I. Psarras
analytics and visualization of large scale heterogeneous data. H. Doukas
Application of appropriate machine learning and artificial
intelligence algorithms for decision support and policy making.
46 KAATZOYNHZ ANAZTAZI0Z Avaluon AeSopévwv Kat | B. Aonuakomoulog A€loAOynon HeBOSwWY UNXOVIKAG MABNOoNG (Veupwvika Siktua B. Aohuakomoulog EANvikd
MpoBAéYeLg ue Xpnon Kat 5&vipa anodpAcewv) yla tnv mpoPAePn XPOVOOELPWV LE A. Ackouvng
MeBodwv Mnxavikng Mdaenong €udacn oe XPNUOTOOLKOVOULIKEG EPAPHOYEG, avaTTugn I. Wappdg
KAWOTOHWY 17 neBodwv punxavikng pabnong ya tnv
Data Analytics and Forecasting napaywyn poPAEPewv pe xpron petafl dAAwv kpLtnpiwv
KALTSOYNHS ANASTASIOS with Machine Learning Methods | V. Assimakopoulos BeAtiotonoinong mou oxetiovtat pe tnv anddoon V. Assimakopoulos Greek
enevdloewy, Slacuvdeon Sladkaciag mapaywyng D. Askounis
TPOPBAEPEWVY LLE OTPATNYIKEG EMEVEUONC, AVAAUON Kot I. Psarras
Slaxeiplon piokou.
Evaluation of machine learning forecasting methods (neural
networks and decision trees) with an emphasis on financial
applications, development of innovative machine learning
forecasting methods considering among others optimization
criteria related with realized returns, connecting forecasting
processes with investment strategies, risk analysis and
management.
47 KOPMMAKHZ FEQPT10% Eudun Stadiktuakd cvotipata | lwdavvng Wappdg H xprion twv Texvoloyuwv MAnpodoptkrg kat Emkowwviwy I. Wappdg EANnvika
UTIOOTAPLENG EVEPYELAKWV (TME) audvetal oAogva Kal TEPLOCOTEPO TAYKOOUIWG LE A. Aokouvng
UTNPECLWV QMOTEAECUA VA TTOpOUGCLAZETAL N avaykn Slaxeiplong Twv X. Aoukag
5e50UEVWV LE TO ULKPOTEPO SuVATO KOGTOC, KABWE KaL N
avakdAugn potiBwy ota Sedopéva o HKPO XPOVO.
KORMPAKIS GEORGIOS Intelligent web-based systems loannis Psarras Avtikeipevo g napoloag StatplBhg eival n avamtuén pog I. Psarras Greek
for energy services support oAokAnpwpévng pebodoloyiag eupuolg tadiktuakou D. Askounis
GUOTAKATOG YLoL TNV UTIOoTHPLEN amoddcewy 0To MAAoLo H. Doukas

TLAPOXNG EVEPYELOKWV UTINPECLWY (TL.X. EE0LKOVOUNGN KL

Slaxeiplon evépyelag). H SatpiBn €xel wg otdxo va cUPBAAAeL

oTNV KAAUPN TOU EMLOTNOVIKOU «KEVOU» TIOU eVTOTioBNKE
OXETIKA ME TNV TPowBnaon Twv Iuotnudtwy YrmootnpEng
Anoddoewv kat tng aglornoinong twv TME yia thv unootripén
EVEPYELAKWY UTINPECLWV.

The increasing use of Information and Communication
Technologies (ICT) worldwide, results in the need to manage
data at the lowest possible cost, as well as the discovery of
data patterns within a short period of time. The objective of




this thesis is the development of an intelligent, integrated
web-based methodology for energy services support (e.g.,
energy saving and management). The thesis aims to fill the
scientific "niche" identified in the promotion of Decision
Support Systems and the use of ICT to support energy services.
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NIATKAZ OEOAQOPOZ
MNANATIQTHZ

LIAGAS THEODOROS
PANAGIOTIS

Juotipata Mrelwoswv

Grounding Systems

lwavvng Mkovog

loannis Gonos

H onuaoia Twv cuoTNUATWY Yelwong amoTtéAeL KaBopLOTIKO
Tapayovta yla KaBs cUoTnua NAEKTPKAG evEpyeLag. H
€MiSpacn TWV UTEPTACEWVY KAL TWV METARATIKWY GALVOUEVWY
OTO CUOTAMATA NAEKTPLKNAG EVEPYELAG EXEL YIVEL OVTIKEILEVO
TIOWKIAWY EPELVNTIKWY PEAETWV. MapOAa QUTA UTIAPXOUV
OKOUN ETUMTWOELG LETABATIKWY PAVOUEVWY OTA NAEKTPLKA
cuoThuarta, ta onoia oxetifovral KUPiwE Ue TNV enibpacn Twv
YEWOEWV, TIOU QUALTOVV TIEPALTEPW Stepevuvnon. H béa
avamntuéng pag pebodoloyiag kat KatdAAnAwY UTTOAOYLOTIKWY
UOVTEAWV yla TNV o€ BAOOC HEAETN TWV AMOTEAEOUATWY TWV
dawopévwy autwy Kpivetal anapaitntn yia tov Kaboplopo
Tou eMUESOU HOVWONG Tou EEOMALOLOU TOU GUOTALATOG.

The importance of earthing systems is a crucial factor for any
power system. However, there are still effects of transient
phenomena in electrical systems, mainly related to the effect
of grounding, which require further investigation. The idea of
developing a methodology and appropriate computer models
for the in-depth study of the effects of these phenomena is
considered necessary to determine the insulation level of the
system equipment.
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MAAABAZOZ ANAZTAZIO

MALAVAZOS ANASTASIOS

MovtéAa Kot cuoThHpaTa
Slaxeiplong moAudidotatwy
Sedopévwy

Models and systems for
multidimensional data
management

Xapng Aoukag

Haris Doukas

H rmapaywyn peyalou oykou dedopévwy (Big Data) éxel
odnynoetL otn xprion Stadopwv TeExVoloyLwy Kat Epyaieiwv
onwg tnv AvaAutikry MeydAwv AsSopévwy (Big Data Analytics)
Kat tn Mnxaviky Madnon (Machine Learning) pe okomod thv
aglomoinon touc. ITOX0g AUTAG TG SLatpLPng elvat n
avAmTuén evog TETolou 9 ouoTpatog Slaxeiplong
moAuSLaoTaTtwY SE50UEVWY TTIOU EVOWLATWVEL TIG TTAPATIAVW
Kawotopieg (Big Data, Machine Learning) pe okomo tnv
e€aywyn Xpriowy TANPodopLWY KoL CUUITEPAOUATWY TTIoU Ba
BonBroouv onuavtikd os poPAraTa Kot Slepyacieg Tou
TIPOYLOTIKOU KOGHOU.

The production of large volumes of data (Big Data) has led to
the use of various technologies and tools such as Big Data
Analytics and Machine Learning in order to utilize them. The
aim of this dissertation is to develop such a multidimensional
data management system that incorporates the above
innovations (Big Data, Machine Learning) in order to draw
useful information and conclusions that will significantly help
in real world problems and processes.
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MAAAIOY HAIANA

AvaAutiky MeydAwv
Aedopévwv Kat AAyopLopuot
Texvntrig Nonpoouvng

AnuAtplog Aokouvng

JuM\oyn, kavovikormoinaon, avanapdotacn, Slaxeipion,
avAAUGn Ko OTTTLKOTIONON ETEPOYEVWV BESOUEVWV PEYAANG
KAipokag. Epappoyr KatdAAnAwv aAyopiBuwy unxavikng
HABNOoNG KAl TEXVNTAG vonooUVNG yla TNV UTooTAPLEN
anodpdoewv Kat 13 Stapdpdwaon TOALTIKWY.

A. Aokouvng
I. Wappag
X. AoUkag

EAAnviKa




MALLIOU ILIANA Big Data Analytics and Artificial Dimitrios Askounis D. Askounis Greek
Intelligence Algorithms Acquisition, normalization, representation, management, I. Psarras
analytics and visualization of large scale heterogeneous data. H. Doukas
Application of appropriate machine learning and artificial
intelligence algorithms for decision support and policy making.
51 MATZATKOZ NEKTAPIOZ MAnpodopLakd Tuotrpata Xdapng AoUKag H dnuoupyia €§umvwy MOAewv augavetat SpacTIKA T X. Aoukag EAAnvika
Evepyelakng BeAtiotonoinong teAeutaia xpovia omote KaBioTatal EMITAKTLIKY AVAyYKN N A. Aokouvng
‘E€urvwv NoAewv €UPEON HECWV TIOU UITOPOUV VO UELWOOUV f} KOO KAl VaL I. Wappdg
€\OXLOTOTIOL|OOUV TOV EVEPYELOKO OVTIKTUTIO TWV £PYWV
QUTWV. € QUTO TO TAALCLO, TO POV BEpa MpayHATEVETAL TN
MATSAGKOS NEKTARIOS ICT systems for energy Haris Doukas UEAETN YUPW QIO TNV EVEPYELAKN KATOVAAWON TWV £EUTVWV H. Doukas Greek
optimization in smart cities TOAEWV KaL TNV TipooTtdBeLa yia BeATLoTOMOINON TNG UE TV D. Askounis
xprion kat avamtuén mAnpodopLakwy CUCTNUATWY Kat I. Psarras
OUOTNUATWY AMOPACEWY
The development of smart city projects has increased
dramatically in recent years thus it becomes imperative to find
ways to reduce or even minimise the energy impact of these
projects. In this respect, this thesis deals with the the energy
consumption of smart cities and the effort required to
optimise it through the use and development of ICT and
decision systems
52 STAMATOMOYAOZ EYZTAGIOZ AAyOpLOpOL TEXVNTIG lwavvng Wappdg H xprion tng tTexvnTig vonuoouvng, tTa teleutaia xpovia, I. Wappdg EAANnvika
vonuoaouvng ywa Staxeiplon enekteivetal paydaia. H emavdotaon tng, waliota, Sev eivat A. Aokouvng
EVEPYELOKWY CUOTNUATWV KaBoddv, aAAd mapov kot adopd TV EMEKTACH TWV X. AoUkag
Sladkaoclwy, o SLddpopoug Topeic, yia va aflomotnbei oto
€MaKpo N SUvapn autng TG texvoloyiag kat va augnbolv ot
STAMATOPOULOS EFSTATHIOS Al algorithms for energy loannis Psarras avBpwriveg SuvatdTNTEG. ZTOXOG TNG SLEAKTOPLKNG SLatpLpng I. Psarras Greek
systems management aroteAel n cuAoyr kat e€6pugn peydhou oykou Sedopévwv D. Askounis
KaL n avaAuon autwy We T BorBela evog cuothuatog mou Ba H. Doukas

aglomolel cUyxpovoug alyopiBuoug texvntig vonpoouvng. H
nipogAeuon Twv dedopévwy unopei va ivat amo motkioug
TOUELG, OTWG O ETIXELPNOLAKOG TOUEAC, O TOHENS UYELQG, O
TOMEQC TNG EVEPYELAG Kol AAAOL. Me Tnv KatdAAnAn €pguva Kat
avaAuon otig dn undpxouoeg ebappoyEg, n Statpipr Ba
QIOCKOTIEL OTOV OXESLOOUO KOl TNV QVATTTUEN EVOG £EUTTVOU
KOl KOLWVOTOMOU CUCTAKATOG Ttou Ba katadépvel va avoAUEeL
aoS0TIKA LEYANO Oyko SeSOpEVWV KAL VO TTOPAYEL
anoteAéopara.

The use of artificial intelligence in recent years is expanding
rapidly. Its revolution, in fact, is not on the way, but it is
present 6 and concerns the expansion of processes, in various
fields, in order to make the most of this technology’s power
and to increase the human potential. The aim of this thesis is
the collection and extraction of large volumes of data and their
analysis with the help of a system that will utilize modern
artificial intelligence algorithms. The data source may vary
from a wide pool of sectors, such as the business sector, the
health sector, the energy sector etc. With proper research and
analysis in existing applications, the thesis aims at designing




and developing an intelligent and innovative system that will
be able to efficiently analyze large volumes of data and
produce results.

53 TOYAOYMHZ KQNXTANTINOZ Emxelpnotakr Nonpoouvn Kot Anurtplog Aokouvng A€lomoinon Kawotopwy YndLakwv texvoloyuwy (m.x. texvnth A. Ackouvng EANnvika
Kovotopikeg WndLakeg vonuoouvn, unxavikr nddnon) ylo BEATIwUEVN ETXELPNOLAKA I. Wappdg
Texvohoyieg VONUoouUvn Kat Afn TEKKNPLWHEVWY ETIXELPNLATIKWY X. Aoukag
anodpdoewv
TOULOUMIS KONSTANTINOS Dimitrios Askounis D. Askounis Greek
Business Intelligence and Exploitation of innovative digital technologies (e.g. artificial I. Psarras
Innovative Digital Technologies intelligence, machine learning) for improved business H. Doukas
intelligence and informed business decisions
54 TZOAKAZ XPHEITOZ MéBoboL NpoPAedng yia B. Aonpakdmoulog AvdAuon Katavoprig e5opuévwy SLOKOTTOMEVNG {ATNONG KoL B. Aonuakomoulog EAAnvika
Agbopéva ALOKOTITOUEVNG avayvwplon SladtkaoLwy avanapidoTacrg Toug, avamntuén A. Ackouvng
ZATtnong KALVOTOUWY HeBOSWV mapaywyng onpelakwy Kot mbavotikwy | |. Wappdg
nipoPAEPewy, alohdynon pebodoroyiag npoBAeding o
TEXVNTA KaL TPayHaTka Sedopéva, umootrplen anodpacswv
TSOLKAS CHRISTOS Forecasting for SKU demand V. Assimakopoulos oe Sladikaoieg mou oxetilovtat pe Staxeipion amobépartog kat | V. Assimakopoulos Greek
series QITOOTOAEG TIPOIOVTWY O€ KOTOLOTHLOTOL KO OB KEG. D. Askounis
I. Psarras
Distribution analysis of intermittent demand data and
identification of data generation processes, development of
innovative methods for point and probabilistic forecasting,
evaluation of forecasting approaches using simulated and
reallife data, decision support on processes related with
inventory control and replenishment at store and warehouse
level.
55 OIKAPAOZ MATOAIOZ Emauénpévn AvoAutikn Tpnyopng Mévtlag H rmapaywyn peyalou oykou dedopévwy (Big Data) éxetl I. Mévtlag AyyAka
AeSOpEVWV YL ETIXELPNUATIKES odnynoeL otnv xprion ladopwv TEXVOAOYLWV KOl EPYOAEiwV A. Aokouvng
Anodpaoelg onwg tnv Avautikr) MeydAwv AsSopévwy ( Big Data Analytics) | I. Wappadg
Kat tn Mnxaviki Maénon (Machine Learning) e okomo thv
aglomoinon Toug. UCTAKATA TIOU EUTEPLEXOUV TLG TEXVOAOYIES
FIKARDOS MATHAIOS Augmented Data Analytics for | Gregoris Mentzas QUTEG XPNOLUOTIOLOUVTAL YLa ThV e€aywyn XPAONG G. Mentzas English
Business Decisions mAnpodopiag pe okomd va Bonbroet og mpoPAnpaTa Kot D. Askounis
Slepyaoieg Tou mpaypatikol kdouou. I8aitepo evdladépov I. Psarras

€XeL N xprion Tétowwv cuotnudtwy Texvitng Nonpoolvng oe
TiEPLBAMOV BLOUNXAVLWVY KOl KATOLOKEUNG UALKWY ayaBwv.
JKOTOG TOUG Elval n mapoxn Xpnotuwy mAnpodopiwy, 6mwg
TEPLYPADLKEG KOLL TIPOYVWOTIKEG AVAAUTIKEG, TIPOPRAEPELS Kot
TIPOTACELG OTOUG EPYAlOMEVOUG KaL oTnV iSla tnv Blopnxavia
€10l WoTe va BeAtiotononBoulv kat va BeAtiwBouv ot
Slepyaacieg mou ektehovvtat. OL pdodarteg e€elifelg adpopolv
NV AVANTUEN CUOTNUATWY EMOUENUEVNG OVOAUTIKAG
S£60UEVWV TIOU XPNOLLOTIOLOUV KOUVOTOUOUG TPOTOUG
ETUKOWVWVIAG E TOUG XPAOTEG. ZTOXOG AUTAG TNG SLatpLBrg
eival n alohdynon TETolwv cUOTNUATWY [E VEOUG Kat
KOLVOTOMOUG TPOTIOUG TTOU QVTUTPOCWITEUOUV TIG ONUEPLVES
avayKeg. Mo tnv emiteuén Tou otdXou autol Ba yivel
avamntuén alyopiBuwv mou xpnotuomnolovvtal yla Ty eéaywyn
aVoAUTIKWV artd ta Sedopéva peydou Oykou Kot Ba
XPNotpomnonBolv KaLOTOMOL TPOTIOL LE TOUG OTtoioug




unopouv va aglohoynBouv.

The production of Big Data prompted the use of various
technologies and tools like Big Data Analytics and Machine
Learning in order to utilize them. Systems that incorporate
these technologies are used to extract useful information with
the purpose of helping in real-world problems and processes.
The use of such systems with Artificial Intelligence is of
particular interest in manufacturing environments. Their
purpose is to provide useful information, such as descriptive
and predictive analytics, predictions and suggestions to the
employees and in the industry itself so that their processes can
be optimized and improved. A recent trend is the development
of augmented data analytics systems which employ new
human-Al interaction techniques for the interaction with their
users. The aim of this thesis is the design and evaluation of
those systems with new and innovative ways that represent
current needs. In order to achieve that, we will design
algorithms that are used for big data analytics and innovative
ways in which they can be evaluated will be used.
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OOYKA AOPOAITH

FOUKA AFRODITI

Avolutikp  Aedopévwv o€
Eudun Zuotipata Anodpdcewv

Data Analytics in Intelligent
Decision Systems

Tpnydpng Mévtgag

Gregoris Mentzas

3TN olyxXpPovN €MOXN N CUVEXNAG apakoAouBnaon tng
AeLtoupylag eVOG CUCTHLATOG OE TPAYHATLKO XPOVO Elval
avaykaia ylo T peylotonoinon tng anddoong tou. Me autd
TOV TPOTO Elval yVWOoTH n Katdotacn Aeltoupyiog Tou avd
TLAOQ OTLYMI KOL N QTTOKPLON TOU XELPLOTH €lval AEeTn yla Thv
emniluon omnoloudrnote mPoPARRATOG. H apyr autr LoXUEL Kot
ota nAektpokivnta autokivnta 6mou o oTtdxog eivat n
Snuoupyia pratapuwy pe vPnAn anddoon wg mPog Thv
XWPNTIKOTNTA TOUG, TOV TPOTIO GOPTLONG TOUG, TO BAPOC TOUG
KaL TTOAEG akOpa TTOPAUETPOUC. H Kavotopia o€ autov Tov
TOpEQ 0TLAETAL OTNV Taxelo HOPTLON TWV UIMOATAPLWV KAL OTH
UEYAAN SLAPKELE TOUG KABWG Kol 0TO OXESLAOUO EVOG
cuoTpatog mou Ba apakoAouBei oe mpaypaTikd xpdvo tnv
Aettoupyia toug. MapdAAnAa Ba Siatnpei ta enineda
aodaieiog TnG wratapiog kat Oo EMITPEMEL TNV TOXELQ KOL
XoNAoU k6aToug GOPTLON TNG, UE BACN TLG OLKOAOYLKEG OPXES
™¢ olyxpovNng emoxNnG. H ouykekpuévn Stbaktopikn Statplpn
€XEL WG OKOTIO VOl LEAETAOEL TWG ECW TNG UNXAVIKAG LABnong
Ba emuteuyBei n puéylotn 19 Suvatr Asttoupyia Twv pmaTApLWY
NAEKTPOKIVNTWY QUTOKWATWY Kat n TpoBAedn TG Asttoupyiag
wme.

Due to the emergence of sensing technology, a large number
of sensors is used to monitor the health state of
manufacturing equipment, thus enhancing the capabilities of
predicting abnormal behaviors in (near) real-time. In this way,
it is easy for experts to monitor the health state of equipment
in real time and to deal with any abnormality immediately. The
industry of electric vehicles come up with this principle and its
main goal is the high efficiency in capacity, charging policy,
weight and many other parameters. The innovation in this
sector is focused on efficient fast charging of battery, its high
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duration in time and on designing a monitoring system of
health state of equipment in real time. In the meanwhile, the
safety levels of battery will allow fast or ultra fast and low cost
charging in accordance with its eco-design. The purpose of this
doctoral thesis is the use of machine learning in order to
maximize the effectiveness of electric vehicles’ batteries and
the prediction of their health state.
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XPIZTOAOYAOY XAPAAAMMNOZ

CHRISTODOULOU
CHARALAMPOS

MOAUKPLTNPLAKE CUCTHKOTO
unootrpng anodpaoewv

Multiple criteria decision
support systems

lwavvng Wappdg

loannis Psarras

JTNV mpaypatiky {w, ot urtevBuvol Ajdng anodpdcewv
nipénel va AdPouv unogn Stddopa KpLTrpLa ylo va Tdpouv Tn
BéAtiotn anodaon. H NoAukprtrpla AvaAuon pmopet va
avTluetwrioel cuvBeta mpoBAfuata anodpdoswy, kKabwg sivatl
Kavn va enegepydletat moAamhoU TapdyovTeg TAUTOXpOvVa
KaL va TPOOdEPEL TNV TILO PEOALOTLKN KL EVEALKTN TIPOCEYYLON
OTOUG XPNOTEG. AuTH N HEB0BOG éxel ebapuooTel eupEwg amod
SLddpopoug dpopeig, ou Kupaivovtal anod LEUOVWUEVES
eTapeieg €wg KUBEPVNTIKEG UTINPETiEG, o SLddopeg MTUXEC,
onwg n dtaxeiplon kwdUVwy, n ektipnon MepBOANOVTIKWY
TIAPAUETPWY KTA. ATtd autrv tnv aroyn, n mapoloa epyacio
Ba aglomoloeL TNV MOAUKPLTAPLA AVAAUGH YLa VO UTTOOTNPIEEL
™ dnuovpyia BLwolpwv ndAewy, oto mAaiolo Tou
TPOoSLOPLOOU TOU TL XPNOLOTIOLOUV OL SLOXELPLOTEG OTAL
SLOKNTIKA KEVTPA yLaL VoL amodaoicouV oL oTpaTnyLKn Ba
akoAouBroouv

In reality, decision makers need to consider diverse criteria in
order to make the optimal decision. Multi-Criteria Decision
Analysis (MCDA) can address complex decision problems, since
it is capable of operating multiple factors at the same time and
offers more realistic and flexible approach to the users. This
method has been widely applied by several entities, ranging
from individual companies to governmental services, in various
aspects, such as risk management, evaluation of
environmental parameters, etc. In this respect, this thesis will
employ MCDA to support the creation of sustainable energy
cities, in the context of identifying what the managers in
administrative centers use, to decide upon which strategy -
regarding waste management - to follow.
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