TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YIMOAOTIZTQN,

TOMEAZ THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ

AINNQMATIKEZ EPTAZIEZ TOMEA THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ A

TO EAPINO EZAMHNO 2025-2026

A/A EmBAENWV Ofua AumAwpatikig Epyaoiog
AKOULLLOVAKNG
1 AnpocBévng Ospatiki meptiynon oto dtadiktuo & cuvepyartikn Staxeipton YndLlakwv mopwv
Ka@nyntig
2 22 DigitalSelf: Apx€q kau edpappoyég Pndlakng avaniaong
3 22 Ewovikoi BonBoi — texvoloyik otaduion Kot cUYyXpPoveg EPAPUOYVEC
4 Budaknc NikoAoog Avarntuén epyoleiov anotinwong andoPewv/yvwoewv/otdoewv dottnTwy Ko
KaOnyntng Kadnyntwv avadoplka LLE TNV ratyvidonoinon ko ta nouyvidio cofapou oKomou
5 s Xprion rayviSiwv coBapol okomou Ue th popdn Wndhrokwv Swuatiwv andédpaonc
- otnv eknaidsvon: Avaokonnon the BuBAoypadiag
6 >> 3D Geography Course Puzzle in VR
7 >> A math VR Educational Game for improving problem-solving skills
8 >> AR Recycle City Builder
, , Hole Filling in Point Clouds Using Generative Models.
MaAdapog ABavaotog, . . . , . , ,
9 i NARpwon kevwv os védn onueiwv xpnoyionowwvrag Napaywykn Texvntn
Ka®nyntig ,
Nonpogouvn.
10 Moapakdaknc Eupoavoud, | Avanrapdotaocn Kewpévou EAAnVikwy o€ Mpddo Nvwonc yio Anpoupyia Altovticewv
Ouotwog Kabnyntrg oc Epwtnosig oto Keipevo
11 s Avarntuén Awaloywkou Tuotripotoc oto EAAnvika pe Texvoloyiec MeydAwv
- Mwoowwv MovtéAwv
12 Mapkaknc Evayysiocg, Systems Security: Enhanced Real-Time Intrusion Detection and Prevention with
Enikoupog Ka@nyntic Optimized Neural Network Inference
13 s Al-Powered Intrusion Detection with Deep Autoencoders in Next-Generation
— Networks
14 s Kernel-Level Monitoring for Insider Threats: An eBPF-Based Hybrid Detection
- Approach
15 o Internet of Quantum Things Prototype for Distributed Quantum Emulation and Secure
- Communication
16 >> loT Forensic Pipeline for Collection, Normalisation, and Correlation

AmAwpuatikég Epyaocies Eapivou Eéaunvou 2025-2026 Touéa TnAsmikotvwviwy kat TexvoAoyiag MAnpowopikng

1



https://ece.hmu.gr/prosopiko/melh-d-e-p/da/
https://ece.hmu.gr/prosopiko/melh-d-e-p/da/
https://ece.hmu.gr/prosopiko/melh-d-e-p/da/
https://ece.hmu.gr/prosopiko/melh-d-e-p/da/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/nv/
https://ece.hmu.gr/prosopiko/melh-d-e-p/amalamos/
https://ece.hmu.gr/prosopiko/melh-d-e-p/amalamos/
https://ece.hmu.gr/prosopiko/melh-d-e-p/mmarak/
https://ece.hmu.gr/prosopiko/melh-d-e-p/mmarak/
https://ece.hmu.gr/prosopiko/melh-d-e-p/mmarak/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/
https://ece.hmu.gr/prosopiko/melh-d-e-p/emarkakis/

Evaluating Wireless Networks for UAV-UGV Cooperative Operations in Emergency

17 s>
- Communication
18 Mrfawaknc iwtnpto'c, MeydAa NMwoowkd Movtéha Kat Aoyikoc Mpoypappatiopdc
Enikoupog KaBnyntig
19 >> AvaAuon doung tou Linked Open Data Cloud
20 >> Avantuén Npdadou Nvwong yia LlotpLlkég edappoyEg
21 >> Edappoyn Nevpwvikwv Alktuwv Mpadwv oe MNpddoug Nvwong
MeAétn ko Edappoyn Texvikwv Eppnvedowung Texvntig Nonpoouvng (Explainable
22 >> Artificial Intelligence) otnv Avixveuon AvwpoAwwv pe xprnon Mnxaviking (Mabnong
Machine Learning)
23 s YBpL6ikd¢ Zuldoyilopdg pe Meyala Mwooikd MovtéAa kat Aoyikd Npoypapipatiopd
- ywa Eppnvevoiun Texvntr) Nonpooivn
24 MNavaywwtakng Inupidwy, | Eknaidsvon Large Language Model yia unoBon®non aokoUeEVwY o
AvanAnpwtig Kadnyntig | anopakpuoupévo epyaoctiplo pe Bépa to Internet of Things
25 os ZUoTNUA AVIXVEUONG AVWHOALWY KO TTO.palkoAoUBNoNE TG UYELOG UIMATAPLWV UE
- XPNON MPONYUEVWV TEXVIKWYV TEXVNTHE VONOCUVNG KL LNYOVIKAG Labnong
26 os Mnyaviopdg EvOuAdkwong kAewd1oU, avBektikdg otig KBavtikég emB£oELg, yia TRV
- acdaln Snuouvpyia kovou KAELSLO0U MAVW amd SnUOGLO KAVAAL ETILKOWWVIOC
27 >> Air Quality evaluation using low-cost portable Sensor Nodes
28 o MAonynon og Kwntd diktva uéow Radio SLAM — Navigation in Mobile Networks
- through Radio SLAM
OAokAnpwpévn mMAathOpLa KPO-UNMNPECLWV OVOLYTOU KWELKA yLo TRV avantuén
s ouUVOETIKWV UNndLakwv SL8UUWV OLKIAWY XpROEWV
29 - (Integrated open-source microservices platform for the development of
compositional and various purpose digital twins)
30 s Exploiting Compressed Sensing as a means for Compressed Learning in distributed loT
- environments
31 o Enefepyacia Aopudopikwv Elkovwv Kat Avolktwv 3D Meoxwplkwv AsSopévmwy yia Tov
- UTTOAOYLOUO AEIKTWVY OLOTLKA G VOEKTIKOTNTOG
32 s A&loAoynon Ikavotntag Aviyveuong KuBepvoeniBéoswv péow Security Logs pe Baon
- 10 mAaiolo MITRE ATT&CK XpNnOLULOTIOLWVTAG TEXVIKEG LNXOVIKAG LABNnong
33 s Zxeblaopog kot YAonoinon Zero Trust ApXiLtektovikig e Microsegmentation
- alonolwvrag Tig texvoloyiegc eBPF kat XDP
Ta&wounon Owkoyevewwv KakdBouAou Aoylopikou péow tng ITatotiking Avaluong
34 >> TwWV Aopkwv Kat Asttoupykwv IStotrtwv Apxeiwv PE pe Texvikég Mn-EmuBAerOUevng

Ma6nong
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Suykpttiki A§ioAdynon tng KAtpakoowpudtntog kot AvOEKTIKOTNTOC ZUCTAUATWY

Nanaddkng Xapaumnocg, , i , , . , , .
35 Avarnpwtic KaBnyntic Zuotaoswv umo TuvOnkeg Aparotntag, Wuxpng EKkivhong, Avadpaon MepoAnyiog
Kat Quoalidag D\tpapiopoatod.

36 NaxouAdkng lwavvng, Improving fine motor control in individuals with Parkinson's disease using Unity 3D
AvarnAnpwtig Kabnyntig | serious games

37 Zrpatdkng AnpAtpog, | MeAétn Tinwv napeuBoAwv K AVIiOTOLXWV TEXVIKWY UETPHGEWV OE AGUPHOTA
AvarnAnpwtig Kabnyntic | mepiBaAiovra

38 os MeAétn ueBodoloyiag Snutoupyiag ko ekmopunig TNAEmKowwviakou Yndlakol

- oAuatog anod yevvitpla RF uPnAwv cuxvotitwyv

39 , , MebBoboloyia & Metpnosic HAektpopoyvnTikwy Mediwv E€atpetikd XopnAwv

Tapnovpatlng MavoAng

suxvotntwv (ELF) mpospxoueva anod MNpauuéc Metadopdc YWnAig Tdong
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TOMEAZ THAENMIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ

2YNOMNTIKH ANAAYZH AINAQMATIKQN EPTAZIQON TOMEA
THAEMIKOINQNIQN KAl TEXNOAOTIIAZ NAHPO®OPIKHZ

EAPINO EZAMHNO 2025-2026
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TITAOZ AINAQMATIKHZ OcpoTiKn TEPURYNON 6TO S1dikTVO & GVVEPYATIKY dSroycipion

EPTAZIAZ: YNOLUKAOV TOPOV

OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190

Email: da@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1

EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:

Mpotewopevn TRWEMS | An1666¢vnc Akouptavdkng, XpucoVAa AAeEavSpaxkn, Nikoc MrkéKng

E€etaotikn Emutponn:

AvarmAnpwtpla KaBnyntpla,

' , Entikoupog KaBnyntrig,
Tunuo Mouotkng

(ovouatenwvuua kat

5 j KaBnyntngc HMMY Tunua HAEKTPOVIKWV

1610TNTAO, AV UTTAPXOUV) nvyning Texvohoyiac Kat AKOUGTIKAC, HNK , P
, Mnxavwkwv, EAMENA
P£€Bupuvo

TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatenwvupo Kot } )
WdLotnta)

NEPITPA®H AINNQMATIKHZ EPTAZIAZ:
ZtoyoL:

H nmopoloa AumAwpatikn Epyacio cToxeUel 0To va eE0LKELWOEL TO HOLTNTH LE TEXVOAOYLEG ALXUNG KAl EpyaAeia AOYLOULKOU
TIOU ETUTPEMOUV QUENHEVN SLOAELTOUPYLKOTNTA UTNPECLWY SLASIKTUOU HECW TNG OVATITUENG KALVOTOUWY CUVEPYATIKWY
edappoywv mou mpoPaiouv Tn BeUATIKY TIEPLAYNON cuvepyatwyv oto Sladiktuo. Q¢ Bepatikn mepliynon opiletal n
SladukTlakn TepLiynon ocuvepyotwy os dedopéva BepaTika 0pLla Kal pe oTtoxo tnv avalntnon/evpeon, kwdikomoinon /
taflvounon Kol Katoxwpnon cuvadwv Pnolakwy mopwv He TPOmo mou [ot Pndlakol mopol auvtoi] va cuviotouv
KOLWOXpNoTeG Bepatikég oUAAOYEG Sebopévwy. ELSIkOTEPQ, 0 pottnTig Ba amoktioel S££LO0TNTEC HeTaEV GAAWV O TOUEILG
OMWG 0 SLASIKTUOKOC TIPOYPAUUATIONOC, XPron Kal evowpdtwon APls oe S1adpaoTikég eDAPUOYEG, TIG TEXVIKEG TIOU
QVANTUCOOVTAL OTNV TIEPLOXH TNG KOWWVLKAG avalnitnong (social search), somolouceg mpooeyyioelg yla tTnv emavénon
BBALOONKWY SLOSPAOTIKWY OVTLKELUEVWY, KOK., LE OKOTIO TNV umootnpLEn Tng OepatikdTNTAg 0TV OHAdIKN TIEPLAYNON
Tou SLadiktuou.

MeBodoloyia:

H pebodoloyia mou Ba akolouBnBei mep\apBavel Tpelc paoels. H mpwtn dpdaon oxetiletal pe TNV Katavonon Tou 6pou
™G BeUATIKAG TEPIYNONG OTO SLASIKTUO KOl TwV BACLKWY TEXVOAOYLKWY TACEWV TOU TNV emnpedalouv (YAwooeg
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SLadLkTuaKkoU mpoypapuatiopol, APls, opyavwon dedopévwy, SladpaoTikéG epyaleloOnKeg, Kok). Xtn ¢dacn auth o
doltntrig pedetd tn oxetikn BLBAloypadia kat melpapatiletal pe Kat@AAnAa TexvoloyLkd epyaieia.

H &eltepn ddon adopd otn oxedioon kal MAOTIKN avantuén pag ebpoppoyng / umnpecioag mou Ba eMITPEMEL OTOUG
XPNOTEG TNG, MEOW eMaUENUEVWV OUVOSWV Teplnynong oto Stadiktuo, va culéyouv kal va Slakpatouv Pndlakod
TIEPLEXOUEVO QIO LOTOTOTIOUG TIOU ETILOKEMTOVTAL KAl va TIC evamoBétouv oe culhoyeg (Aloteg), wg emefepyaoiua
avTikeipeva. MNa to okomd auto Ba aflomolnBouv TeXVIKEG TNG oXeSLAOTIKAG BACEL oevapiwy yla va mpoadloploTouy
EMLUEPOUG OXedLOOTIKA Bripata kot otoxol. Mapadelypatog xaply, oevapla Ba avantuxBouv yla va kabopicouv mwg oL
ouA\ovég Pndlakwyv mopwv (Aioteg) mou eite mpo-umapyxouv eite SnuioupyolVTal ATO TOUG XPHOTEC UMOPOUV Vol
xapaktnpilovrtal Bepatikd clpudwva Pe TNV Kplon Kol TIC AVAYKEG TwV SnULoupywv Toug (r.y. He tags n/kat aAha
katdAnAa social bookmarking schemes). Emiong, oevapla Ba avamtuxBouv yla va mPoodLoPLOTEL EVOG IUNXAVLOUOG
dnuloupylag opadwv/KowotnTwy Pe aueco (m.x. xprion evog plugin oto browser) 1 €upeco Tpomo (m.X. Kataypodn
LoTopKol Xpnotn Kkal epunveiag tou, dnAwon xpnotn, KAM.) mou Ba Siapolpalovral, Stafoulelovtal kal Ba
enegepyalovral cUNoyYEC (Alotwv) Pndlakol meplexopévou, Ba kabBopilouv TNV EKTAON TOU SLOUOLPACHOU, TO E160C TNG
npooBaong kat ta Sikatwpota otnv Stapotlpaldopevn culdoyr (Alota). TéEAog, oevdpla Ba avantuxBouv £T0L WOTE OTLG
Aeltoupyieg pLog opadag va mepthapBavovrat Slaxeiplon €pyou kal avaBeon KABNKOVTWY HETAEY TWV EUMAEKOUEVWY
XPNOTWV £TOL WOTE oL Xpnoteg Ba eival og B€on va mapakoAouBoUv Kal va 0pyavwvouv TV epyacia Toug, va evioxuovtal
oL deopol petafl TwV HEAWV KOL VO EMLTUYXAVETOL N SLEKTEPOiWON KOL OITOMEPATWON OTOUIKWY KABNKOVIWV TPOg
TARPWON TOU opaSLIKoU aTOXOoU.

H televtaia daon oxetiletal pe mdotikn enidel€n tg edappoyng os éva Bepatiko medio pe otdoxo Tt HEAETN TNC
npooTIOépevng ou MpoodEpPeL n Bepatiky mepLynon oto SLadlkTuo Kal TIG EMUMTWOELC TIOU WTOPEL val €XEL oTnV
ETUTEAEDN CUVEPYOTLKWV OTOXWV (TL.X. au&nuévn cUANOYLK euBUVN, eMiyvwon atopLkoU KaBnkovtog Evavti cuAAoyLkoU
oTOxX0U, LKavoToinon ouvepyatwy amnod tn dnuloupyia dsopwv, KAT).

AVOMEVOLEVO QTTOTEAECHLOTOL:

NMukotkn enidelén epappoyng mou va mpodyeL BePATIKA TEPLAYNON, CUVEPYATLIKN avalitnon kat dnupioupyio cuAoyLKoU
Pndrakol kedpahaiou

Nedio £peuvag:

Texvoloyieg Aoylopikol Tou emitpémnouv Petafl aAAwv mepiynon / avalntnon oto dtadiktuo amnd opddeg cuvepyaTwy,
dnuoupyla culoyikoU Pndlakou kedalaiou, cuykpotnon kot Stoxeiplon Seouwv Kal CUAOYIKAG UvnUng, Yndlakn
vnAaouotnta.

InUELWVETOL OTL aVTL TOU yevikoU Sladiktuou to medio €pesuvoc Bo pUmopoUoe va £0TIACEL OE £Va ETLXELPNUOTIKO
KOLWVWVLKO S{KTUO N pLa peyaAng kAipakog Pndlakn culhoyn dedopévwv.

Evéewktikn BLpAoypadias:

M. Amendola, A. Passarella & R. Perego (2023). Social search: Retrieving information in Online Social platforms — A survey,
Online Social Networks and Media, Volume 36.

https://deloitte.wsj.com/cmo/the-future-of-search-is-social-24940196

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAZ:

EvSladépov oe texvoloyiec kal epyaleia AoyLlopikol
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ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: DigitalSelf: Apyég ko epappoyég ynoerwexg avarioong
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190
Email: da@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:
Npotewopevn TPWEMS | Api06BEvnc AKOUpLAVAKNC, XpucoVAa AAe€avdpdkn Nikoc MrkéKng

E€etaotikn Emutponn:

AvarmAnpwtpla KaBnyntpla,

' , Entikoupog KaBnyntrig,
Tunuo Mouotkng

(ovouatenwvuua kat

5 j KaBnyntngc HMMY Tunua HAEKTPOVIKWV

1610TNTAO, AV UTTAPXOUV) nvyning Texvohoyiac Kat AKOUGTIKAC, HNK , P
, Mnxavwkwv, EAMENA
P£€Bupuvo

TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatenwvupo Kot
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

H évvola tng PndLakng avarmAacng AOTUTIWVEL TNV TIPOOTIABEL AVTLOTOLXLONG EVOG GUGLKOU QVTIKELLEVOU 1) TIPOCWITOU
LE €va N meploodtepa Pndlakad vmokatdotata. Katd katpolg £xouv epappootei mARBo¢ Texvikwy PndLakng avamiaong
(m.x. avamapaotacn tomniou o 2D f 3D) mou otn Bdon toug edpalovTal oTnNV KOTAvONnon Tou GUGLKOU UTTOKELUEVOU Kol
TNV QVATIAQON TOU O€ Lo SE80UEVN XPOVIKT OTLYHNA LE TN XPAOoN KOTAAMNAWY TEXVIKWY, LOVTEAWV Kol oAyopiBpwy. Autou
ToUu €l60oug n avamAaon otepeital SUVANLKAG KUPLWE eMELSN TIPOKUTITEL Ao Tipodlaysypoppévo PndLokd UALKO Kal £XEL
WG OTOXO0 KUPLWE TNV MPOCOOLWGN TOU UTOKELUEVOU Kal OXL (Tooo) TNV mpoPoln Tng €EALENG Tou oto éANov. EmutAéoy,
ylaL TIEPLITTWOELG avATIAAONG (TNC TPOCWTILKOTNTAC) OTOPWY, EAAXLOTA E(VaL YVWOTA YLa TOUG TPOTIOUC TIOU QUTO UTopel
va oupBel yla xprioteg mou dpactnplonolouvial oto Stadiktuo aglomolwvtag to eupuTeEPO MANB0C SUVAULKWY SESOUEVWV
Stadopwv TUTIWV TTou Toug adopolV (TLX. [xvn mou adrvouv oL XpHoTteg KaBwG SpaoTNPLOTIOLOUVTOL OE LECO KOWVWVLKNG
Siktuwong, avadopég TToU YivovTaL OTOUC XPrOTEG Ao TOV MEPiyupd TOuG, KAT.).

Ztoyou:

H Authwpatiky Epyacio Ba e€etdosl To oUyKeKPLUEVO (ATNHO PE OTOXO TNV Katavonon tne Pndlakng avamlaong
SLaPETOU TOU (XVoug Ttou Kataypddouv ol SLAPOoPEC ELKOVIKEG SPACTNPLOTNTEG TWV XPNOTWV £0TLAIOVIAC OE EMLUEPOUG
nthpoata onwe n avalitnon/avixveuon kat aflomnoinon peydAou oykou cuvodwv edopévwy, n evomoinon/tafivounon
Sebopévwv oe Katnyopieg, To SeSOUEVWV HE OTOXO TNV QVATTANCH TMPOCWTIWY, GULVOUEVWVY ] KOTAOTACEWY KAl N
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S1a6paoTIK AnOS00N TOU AMOTEAECUATOC TNG AVATIAAONG E OTOXO TNV CUYKPLON LE TO TPAYUOTLKO GOLVOUEVO KAl ThY
afloAdynon tou. Me al\a Aoyla Ba emixelpnBel n epunveia pLag Pndlakng ovtotntag — xprotn, GoLvouEVOU ) YEYOVOTOG
(referent object) — amo 1o TL KAveL, TL KaTtaypAdeTal YU aUTO /KoL TWE TAPOUCLAIETAL O EPAPUOYEC KAL UTINPECIEG TOU
Sladiktuou.

Me0BodoAoyia:

H puebodoloyia mou Ba akoAouBnOel mepAapuBAaveL Xprion HELKTWV LEBOSWV yLa TNV Katavonaon Tou 6pou NG PndLlakng
avamAaong, TNV oploBétnon mpoPAnuATwy mou Ba Pmopoloay Va OVTLLETWITLOTOUV e AVATIAQON, TNV evopach TiBavwy
AVoswv kaBwg kol ATk avdmtuén/enidelen mpwtotumng mpooéyylong mou Ba aflomolel katdAAnAa gpyaleia kat
TEXVIKES (YAWooeg SLablkTuaKkoU Tipoypappatiopou, APls, opydvwon dedopévwy, S1adpaoTikég epyalelodrkeg, kKok). To
niebio mou Ba eMIAEYEL yla EUTIEPLOTATWHEVN UEAETN KAl TIAOTIKY €midelén Ba emileyel petd ano SltaBouAeuon e Tov
evlladepopevo dottnti. EvOelkTiKA avadEépovtal ol mepUTTwoel omou to referent object sival eite kdmolo GuoLko
npoowro (m.y., évag ¢oltntng, évog acbevng), ite éva dalvopevo mou €xel Nén kataypadel (m.x., toouvaul) eite
dawvouevo mou amalttel kamotag popdnc mpoBAedn amod vndpyovra dedopéva (m.x., mupkayLld). TEAOG, onUeELWVETOL OTL
avefaptntwe mediou pelétng, Ba katoaPAnbel mpoomdBela KpLTikAg amotiunong tng Yndlakng avamioong Kol wg
LeEBOS0oU MPOTEYYLONG CUYXPOVWY TIPOBANUATWY KAl WG ITOPAYWYO ATTOTEAEGLO TTOU TIPOOBETEL afla oTNV KATAVONon Te
bndakng VANG.

AvOpEVOEVA ANMOTEAECLOTOL:

M\otikn emidelen edappoync mou va enegnyel KoL va TEKUNPLWVEL TNV PooTiBEpevn atia tng YndLokng avamiaong
TPOCWTIWVY, GALVOUEVWV I KATAOTACEWVY AT LEYAAO OYKO SeS50UEVWV.

Nedio £peuvag:
BAéne ‘MeBobdoloyia’.
Evéewktikn BLpAoypadias:

Kai Tai Chan, Emergence of the ‘Digitalized Self’ in the Age of Digitalization, Computers in Human Behavior Reports,
Volume 6, 2022.

Lisa Thomas, Pam Briggs, Finola Kerrigan, Andrew Hart, ‘Exploring digital remediation in support of personal reflection’,
International Journal of Human-Computer Studies, Volume 110, 2018.

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

EvSladépov oe texvoloyleg kal epyaleia AoylopikoU

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Ewovikoi fon0oi — teyvoroyikn otd0pnion Kot cOyypoves EQupuoyEg
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190
Email: da@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:

MNpotewopevn TpyeAng
E€etaotikn Emutponn:

AnpooBévng AKouuLavaKng, Mag€uog KaAlakdtoog, Niko¢ Mrkakng

AvarmAnpwtng Kabnyntng,

: , Entikoupog KaBnyntrig,
Tunuo Mouotkng

(ovouatenwvuua kat

5 j KaBnyntngc HMMY Tunua HAEKTPOVIKWV

1610TNTAO, AV UTTAPXOUV) nvyning Texvohoyiac Kat AKOUGTIKAC, HNK , P
, Mnxavwkwv, EAMENA
P£€Bupuvo

TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatenwvupo Kot
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

H ouvopia (i oulitnon) we epyoleio emKoWwVIaG LETaE) Twv avBpwItwY armoTeAEL EUPEWE KABIEPWLLEVO EPELVINTIKO TIESIO IEAETNG
1600 otV MAnPodopLKr) GO0 KL OTIC AVEPWITIOTIKEG KOl KOWWVIKEG ETUOTAUES (BA. YAWOoCOAOYIa, YWWOTIKES ETIOTHUES, KOWVWVIOAOYIQ,
KOK.). Ztov KAASo g MANpodopikng Ko Kapou s £Xouv UTtapEeL SLadopeg PooTIABELEG VAl LEAETNBOUV OL EIKOVIKOL ETAPOL ETE WG TIPOG
TOV TPOTTO TIOU EPHNVEUOLV KOl TIAPAYOUV QITOCTIGOOTa SUVOLIALGG (BA. poviEda koavonaong / ouvBeong puaoikng yAwooa), site wg
TtPOC TN ypadikr) / Stodpaotikr) artotunwaon toug (BA. 2D/3D avormapdotaon Kat TEXVIKEG aANAETSpaonc), ite wg TPOg T SuvoKA
oupepupopd Kowd T SLAPKEL TG OUVOUIALOG (TLY., cuvaioBnon Kool TOmou, EpUNVEia UTIOVOOUEVWY, SLOTUMWOoN EUUECWV
ETUXEPNUOTWY, XPrON XEWOVOULWV Kot OANWY HOpdwVY N AEKTIKNAC ETIKOWWVIOG Yot £Kdpaon cuvaloBnuatog, Kok). e OAsC TIG
TIEPUTTWOELS KOWI) Tapadoxr) UTHPEE OTL N oUVOLIALOL Eivall ETTITEVYUA ETAUPWY TIOU UIOBETOUV Koo YAwoowko biwpa (TLy., duown
yAwooa).

QoTO00, OTIG MEPEC LOG YiVETaL OAOEVOL KOl TTIEPLOOOTEPO TIAPASEKTO OTL N cuVOUIAia Sev aroTteAel HOVO epYOAEio ETIKOWVWVIOG OANG
WOLUTEPWG XPNOWN TINYA YVWONG, OCUMEKTN EUMEPLWV Kal TNy ovaSUOUEVWY KOAWV TIPOKTIKWY — SnAadh evog corpus
SlaouvdeSepEvv SSopEVWV (gv SUVAUEL) TIOATAWY YAWGCOIKWY LOLWHATWY TIOU OIOKTOUV CUVADELL OTAV EPNVEVUOVTOL OE £VOL EVIAO
m\aiolo, opyaviopuo A idpupa. Edkotepa, n cuVopNiol we artoBEeTrpLo ‘evepywV’ 1)/Kat avaSUOUEVOU GUAOYIKWY ETIITELYUATWY (LY.,
aroPewv / YWWUNG MEAWV UIAC KOWOTNTACG OF EMILEPOUC BEpoma, KOAEG ETUXELPNOIOKEG TIPOKTIKEG, KATL) OTOU Ol CUMETEXOVTEG
niepthapBavouy kot Pndrakolg (virtual) etaipoug oe SLakEIToUG pOAOUE KoL KABHKOVTO, CUVIOTA £Val OXETIKAL VEO TIESI0 Slepelivnong,.
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Ztoyol:

H Suthwpartikr pyacio Oa eoTIdoEL o€ TPEXOUOES AVTMAPELS yUPW otd TO POAO Kot ToL KABRKOVTAL EIKOVIKWY ETAPWV TTIOU sprAékovtal /
OUMLETEXOUV OE OUVOLINEG KaBWCE KL Lol KoTthyopiot SLSIKTUAKWY UTTNPECWWV ‘eEMauénpiévng cuvolAiog Omou e€ouctodotnpévol
XPrIOTEG EVOG OPYQVIOUOU GUITPATTOUV KOl GUVORIAOUV LE 1)/Kall avalBETOUV KABHKOVTOL OE TILOTOTIOLNEVOUG EIKoVIKOUC BonBouc (virtual
assistants) yla v €miteuén Kowwv otoxwv. TETolEG SLASIKTUAKES £PapPLIOYES ‘EMauEnUEVNG CUVOIAIOG EXOUV OLYWG CUVEPYOTIKO
xapaktipo Kot Baoilovrol og Kamolou £idoug poviého / poogyyion (BA The Language / Action perspective, Conversation for Action f
LIETOYEVEDTEPEG EKGOXEG) yla TNV Kwdlkoroinan, Slaxeipton (dnA. évoptn, e€ENEN, kaBobrynan, oAokArpwon) TG cuvoAlag Kat Thv
a€lomoinor TG wg CUANOYIKO artoBepiaL.

MeBodoloyia:

H peBodoloyia mou Ba akoAouBnBel uL0BEeTEL SlepeuVNTIKES TEXVIKEG — KATA BAch avaAluoh cevapiwy UKPRS KALpakag
Kol HEAETN TEpIMTWONG — yla TNV avoAUuTIK Bewpnong tng cUVOUIALOC WG CUANOYIKOU gpYOAElOU OTO MAQICLO HLOG
oUMN\OYIKNAG ovtotnTog (m.X. opadag, kowotntog n/kol opyaviopou). AkoAoUBwg Ba eEeTaoTel N eMAPKELA YWWOTWY
npooeyyicewv otnv kwdwkomoinon kot dlayxelpon (SnA. évapen, e€€NEn, kabodrynon, oAokArpwon) cuvolAlag KaBwe Kot to
TEXVOAOYIKA epyaleia mou pmopouv va npoadépouv mpootiBépevn afia (social bookmarking, graph-based data models,
conversational platforms, mponyuéveg texvikég aAAnAenidpaoncg). Me Bdon ta mapandavw Ba emileyel £vo medio edpappoyng
yla To oroio Bal UTTAPEEL Kall Lot TIPWTOTUTTN UAOTTOINGN VoG elkovikoU BonBou kavol val CUMLETEXEL Ot ‘emauénuévn’ oultnon Ue
AaMoug etaipoug. MNa o okomo auTto Ba aflomolnBolv AVTUTPOCWIEUTIKA epyaleial yLa conversation Al (onwe n mMatdoppo Rasa
https://rasa.com/) ko KatGAANAQ GUVOSEUTIKA EPYOAELO TIPOYPOULLOTLOHIOU Kol SLXEipLong SeSopévwy.

AVOLEVOLLEVA ATTOTEAECLOATAL:

M\otikn entidelén epapuoyng mou va enegnyel Kal va TEKINPLWVEL TNV TIPOOTIOEUEVN 0la TWV ELKOVIKWY ETALPWY OTNV
Slaxeiplon tng cuvoplAia we mtnyr/amoBetrplo GUAAOYIKNG KoL OVASUOEVNC YVWONG.

Nedio £peuvag:

Evéewktikad mebia épeuvag eival peydAng kAipakag emxelproslg/opyavicpol omou n ocuvophia elval Bspotikn Kal
KOTQVEUETAL O XPpOVO Kal o€ XWPO (SnAadn ELKOVIKEC OUABEG ETALPWY TTOU CUUUETEXOUV aTtO SLOPOPETIKES YEWYPAPIKEG
BEoeLg KaL xpovoug) — BAEne tpLtoBabuta dpupata, MoAUEBVIKEG, peydAa VOOOKOUELD, KOK)

Evéewktikn BLpAoypadias:

https://is.theorizeit.org/wiki/Language action perspective

https://en.wikipedia.org/wiki/Language/action perspective

INUELWOELG KOl EKTIALOEUTIKO UALKO TWV pobnudtwy ‘Tuvepyatikr Texvoloyia & Juotiuota’, ‘Emkowvwvia AvBpwrou —
Mnxavnc’, ‘NMpoy. O@¢pata Baoswv 6e6opuévwy’ Tou poypappatog ortoudwv HMMY.

NPOYNOGEZEIZ ANAAHWHZ EPFAZIAS:

Evbladépov oe texvoloyleg kal epyaleia AoylopikoU

ENINAEON NAPATHPHZEIZ (av urtapyouv)::
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TITAOS AINAQMATIKHS Avantoln epyoieiov omoTITOGNGS UTOYEMV/YVOGEMV/GTAGEMV

EPTAZIAL: QPOLTNTAV KOl KAONYNTOV aVa@OPIKE ILE TNV TULYVIO0TOIN61] KL TO,
oLy viole cofapod oKomTov
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoyeia Elonynti: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwv kot Texvoloyiag MAnpodoplkng
Nepiodog: Eapwvo e€aunvo 2025-2026
ApLlOUOG otoudacTwv: 1
Npotewopevn TpLuelng EmBAEnWV: Mé£Aog €€ETAOTIKAC: M£AoC EEETAOTIKAC:
E§etaotikn Emwtponn: - - - - - -
Bibakng NwkoAaog Namadakng NikOAaog Mrmatodkng ZwtApLog
(ovouatenwvuua kat
151étnTa, av urdpyouv) KaBnyntng KaBnyntng Entikoupog KaBnyntng
SuvenBAénwv (av OVOMOTENWVUO: I616tnTa:
UTTAPXEL):
(ovopatenwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

OL texvoloylkeg e€elielg tpomomololy Kal petapopdwvouv kabe topéa tng {wh Hag, cupmepAapUPBavopévng TNC
eknaidevong. H ekmaibeutikn texvoloyla €xeL mpoxwpnoel oApHATWSWE Ta TEAEUTAlA XPOVIA PE OPKETA ONUOVILKA
emtelypato vo yivovtal ToAUTipo epyaleia ekmaibeuong. Eikotepa, ta mowyvidlia cofapol okomol Kal n
natyvidomnoinon sival évag avadudpeVog TOUENG TTOU UIMOPEL val LETAHOPPWOEL TNV ekTlaideuon auéavovtag TIC YVWOELC,
TG 6€€LOTNTEG KaL TNV kavomoinon twv ekmatdsudpevwy. Ta matyvidia coBfapol okomoU eival wg emni To MAsiotov
PndLoka mayvidla mou xpnotpomnolouvtal ylo okomoug StadopeTikolg mépav tng anmAng Yuyaywyiag (Susi T et al, 2009).
O Alvarez opileL to PndLokd matyvidt cofapou oKomou we: « EKMALSEUTIKN edapoyh, TNG OToLag N apxLki podBeon sival
va oUVOUAOEL, TAUTOXPOVA KOL CGUVEKTLKA, OOPAPEG MTUXEG MABNONG, EMLKOWVWVIOG 1} AKOUO KOL EVNUEPWONG ME TIG
S100KESAOTIKEC TITUXEG TwWV BvteomalyviSiwy akoAouBwvtog £€va pn TPOKAOOoPLOHEVO KOL [N OIOKAELOTIKO TPOTO
SdidackaAiag» (Billebot MN et al, 2018). Antd tnv AAAn TAeupd, n matxvidomnoinon Unopel va neplypadel wg n xprion
otolxeiwv oxedlaopol mavibiwv oe meptBallovta ektog malxvidol (Deterding S et al, 2011). Mo cuykekpéva, n
matyvidomnoinon otov Topéa TNG ekmaibeuonc Bswpeital W ULt TTPAKTIKY TIPOCEYYLON TIOU EVOWMOTWVEL OTOLXELA
TaLVLOLoU Kal TTOLXVIOOKEVIPLKEG eUMelpleg paBnong (Dichev C & Dicheva D, 2017).
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Ztoxol: H mpotewvopevn epyacio amooKomel otnv avantuén evog otabuilopévou epyaleiov (epwtnuatoloyiou) otnv
€AANVLIKN YAWOOA TO 01ol0 Ba AmoTUTTWVEL TLG AMOYPELG, YVWOELG KL OTACELG pOLTNTWV Kal KaBnyntwv avadopka e Tn
Xpnon tg nmaxvidonoinong Kal Twv matyviSLwv coPfapol okomou otnv ekmatdeutikn dladikaota.

Me0BodoAoyia: Oa mpaypatomolnbel pia oploBeTnuévn avaokomnnon (scoping review) oe eMAEYUEVEC ETLOTNIOVLKEG
BAoELG LA TOV EVTIOTILOUO UDLOTAUEVWY gpyaleiwy o aflodoyouv TI¢ anoPeLlg, OTACELS Kal avTIAAYPELG doltnTwy f/Kal
kaBnyntwv avadopikd e tnv matyvidomnoinon kal ta natyvidia cofopou okomou.

Avapevopeva anoteAéopata: Ta anoTeAEoATA TNG 0PLOBETNUEVNG avaoKOTnong Ba kateuBuvouv tnv emhoyn Tou
KataAAnlou epyadeiou (epwtnuatoloyiou). Edv to gpyaleio eival otnv ayyAikrp yAwooa, 6a petadpooteil kot Ba
TIPOCAPUOOTEL MOALTIOMIKA. EQv kavéva epyaleio dev kplBei kataAAnAo, Ba avantuxBel véo epwTnUatoAoyLlo. MeTd tnv
avantuén Ba akoAouBnoeL n MAOTIKI SOKLUN TOU £pyaleiou yla Th oTABLON ToU.

Nebio £peuvag:: malyvidomnoinon, mawvidla cofapol okomou, anmdPEeLg yLa TNV IaLyVISomoinon, oTACELG AIMEVAVTL OTNV
natyvidonoinon, tpttofadula ekmaidevon, avantuén epwtnuatoloyiou

BiBAoypadia:

-Billebot MN, Cotteret MA, Visier P, Noury N, Noat H, Picard R, Blot N, Fraudet B. Measurement and Knowledge in Health.
In: Picard R (ed.) Connected Healthcare for the Citizen. Elsevier; 2018. p.59-83.

-Deterding S, Dixon D, Khaled R, Nacke L. From game design elements to gamefulness: Defining gamification. In:
Proceedings of the 15th International Academic MindTrek Conference: Envisioning Future Media Environments; MindTrek
11; 28-30 September 2011. Tampere (FIN): Envisioning Future Media Environments; 2011.

-Dichev C, Dicheva D. Gamifying education: what is known, what is believed and what remains uncertain: a critical review.
Int J Educ Technol High Educ. 2017;14:9.

-Susi T, Johannesson M, Backlund P. Serious Games : An Overview [Internet]. Skovde: Institutionen for kommunikation
och information; 2007. (IKI Technical Reports). Available from: http://urn.kb.se/resolve?urn=urn:nbn:se:his:diva-1279

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPFAZIAS:

MoAU kaAn yvwon ayyAlkng yAwooog.

ENINAEON NAPATHPHZEIZ (av urtapyouv):

Auvatotnta dnpooieuong oxeTikol apBpou BACEL TOLOTNTAG EPYACLOC KAL ONUAVIIKOTNTAG ATOTEAECUATWV.
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TITAOS AINAQMATIKHS Xp1on ntayvididv cofopod 6KOToy PE TN HOPPT| YNPLAKODV

EPTAZIAL: OONATIOV ATOOPAOIS GTNV EKTALOEVST: AVUOKOTNON TG
Piproypaoiog
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoyeia Elonynti: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwv kot Texvoloyiag MAnpodoplkng
Nepiodog: Eapwvo e€aunvo 2025-2026
ApLlOUOG otoudacTwv: 1
Npotewopevn TpLuelng EmBAEnWV: Mé£Aog €€ETAOTIKAC: M£AoC EEETAOTIKAC:
E§etaotikn Emwtponn: - - - - - -
Bibakng NwkoAaog Namadakng NikOAaog Mapkakng Euayyelog
(ovouatenwvuua kat
151étnTa, av urdpyouv) KaBnyntng KaBnyntng Entikoupog KaBnyntng
SuvenBAénwv (av OVOMOTENWVUO: I616tnTa:
UTTAPXEL):
(ovopatenwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Ta moyvidla coBapoul okomoU Kalt n ralyvidonoinon sival évag avaduoUeVoC TOUENC TTOU UIOpPEL val LETapopdWaEL TNV
ekmaibevon augavovtag TIC YVWoeLS, TiG SeELOTNTEC KaL TNV LKavoToinon twv eknaldeuopevwy (Gentry et al, 2019). Ta
Pnoloka dwudtia andodpacng anoteAolV Lo VEQ OXETLKA Katnyopla mayvibliwyv cofapol okomol péow TNG omolag
TAPEXETOL Eval EUEALKTO eKMALOEUTIKO £pyaleio mou pmopel va uTtootnpifel TNV evepyn, Kal CUVEPYOTIKN HABnon
(Pornsakulpaisal et al, 2023). Ta o npoodata Pndlakd dwudtia anodpacng nepthapfdvouv éva eupog PndLlokwy
TeEXVoloylwv Kal edappoywyv OMwE N €KOVIKA Tpaypatikotnta (virtual reality) 4 n emauvénuévn mpaypatikotnTa
(augmented reality) (Makri et al, 2021).

Ztoxot: H mpotewvopevn epyacio anookormel otn Slevépyela piag avaokonnong PipAoypadiag (review) yla tn ouvoldn
NG UMIAPXOUCOC YVWaoNnC Kal tnv avadelén mayvidiwyv coBapol akomol utd tn popdn Pndlakwv dwuatiwv andodpacng
Ttou £xouv uAomotnBel kal epaprooTel 0TO TAALCLO EKMALSEUTIKWVY SLASIKACLWV.

MeBodoloyia: Oa mpaypatomnotnOsi avaokonnon oe eMIAEYUEVES ETILOTNOVIKECG BAoelg SeSoUEVWY, HECW TNG AVATTTUEN
OUVEKTLIKOU ahyoplBpou avalntnong kal xpriong evoedelypevwy opwv (mesh terms/keywords) kat kprtnpiwv avalitnong
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Avapevopeva anoteAécpata: MNopouoiaon Kuplwv amoteAecpdtwy avackomnnong (medio ebapuoyng, Bepatoloyia,
BaBuida ekmaibevong, xprion WndLokwv texvoloylwy, agloAdynaon xpnotwy, K.a.). Zulntnon avadoplka pe tn umapén n
N SuvaTOTNTA AVATTTUENG TTAPOUOLWY EKTTALSEUTIKWY TayviSLwy otnv EAAGSA.

Nedio €peuvag: mayvidomnoinon, matxvidia coBapol akomou, Pndlakd Swuadtia anddpacnc, LAdnon HEow Talyvidlwy,
EKTIALOEUTIKEG TExVOAOYiec, Taldaywytkol péBodol Kat matyvidomnoinon, TEXVIKEG EKTaldeuong

BiBAoypadia:

-Gentry SV, Gauthier A, L'Estrade Ehrstrom B, Wortley D, Lilienthal A, Tudor Car L, Dauwels-Okutsu S, Nikolaou CK, Zary
N, Campbell J, Car J. Serious Gaming and Gamification Education in Health Professions: Systematic Review. J Med Internet
Res. 2019;21(3):e12994.

-Makri A, Vlachopoulos D, Martina RA. Digital Escape Rooms as Innovative Pedagogical Tools in Education: A Systematic
Literature Review. Sustainability. 2021; 13(8):4587.

-Pornsakulpaisal R, Ahmed Z, Bok H, de Carvalho Filho MA, Goka S, Li L, et al. Building digital escape rooms for learning:
From theory to practice. Clin Teach. 2023;20(2):e13559.

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPTAZIAS:

MoAU kaAn yvwon ayyAkng yAwooag.

ENINAEON NAPATHPHZEIZ (av urtapyouv): Auvatdtnta dnpooieuong oxetikol apBpou BAoeL moLoTnTaG Epyaciog Kal
ONUOVTLIKOTNTOC AMOTEAECUATWV.
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TITAOZ AINAQMATIKHZ
EPTAZIAZ:

3D Geography Course Puzzle in VR

OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Eapwo eEaunvo 2025-2026

AplOOG otoudacTwv:

1

MNpotewopevn TpyeAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
1810TNTAO, AV UTTAPXOUV)

EmBAEnwy:

MéEAo¢ e€TOOTIKAG:

Mé£Aog e€€TAOTIKAG:

Budakng NikoAaog

Namaddakng NikoAaog

Mapkakng Euayyeloc

KaBnyntng

KaBnyntrg

Enikoupog KaBnyntng

TuveruBAEnwy (av
UTTAPXEL):
(ovopatemwvupo Kot
dLotnta)

OVOLOTENWVUHO:

I6w6tnTO:

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

The era of digital transformation has ushered in numerous state-of-the-art technologies that are revolutionizing the
operations of organizations across diverse sectors. Among these are immersive and customized user experiences
offered by augmented reality (AR), virtual reality (VR), mixed reality (MR), and extended reality (XR). Their interactive
capabilities in both physical and digital realms render them applicable across a wide range of contexts [1].

Conventional educational techniques, like lectures and textbook reading, have faced criticism for being uninteresting
and ineffective at information retention. In contrast, game-based learning has risen in favor as a more captivating and
efficient option. Studies suggest that infusing educational content with gaming features can boost student engagement

and motivation, leading to better retention and application of knowledge in real-world contexts [2]. Furthermore, game-

based learning encourages active problem-solving and collaboration, enhancing the overall learning journey.

Scope: VR application designed to provide an immersive and educational experience for users exploring the geography of
Greece. Utilizing detailed 3D maps, users navigate through various regions, encountering interactive challenges and
puzzles that test their knowledge and understanding of geographic concepts. The game offers a comprehensive
exploration of Greece's diverse landscapes, making learning engaging and interactive. This implementation will focus on

making the educational process more satisfying for learner’s potentially increasing the learning outcomes.
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Methodology: The student should implement the following:

Interactive challenges and puzzles related to the geography of the country.

Virtual reality environment allowing users to navigate between different regions of Greece.

Ability to interact with the environment to solve challenges and puzzles.

Efficient resource management and optimization of game performance for a smooth user experience.

Expected Results: A working video game ready to be played from learners and perform studies with it. The results should
indicate how learner’s perceive the knowledge gained from game-based learning using VR.

PN e

Scientific Fleld: game-based learning, gamification, serious games, VR, XR
References:

1. K. C. Hao and L. C. Lee, “The development and evaluation of an educational game integrating augmented reality, ARCS
model, and types of games for English experiment learning: an analysis of learning,” Interact. Learn. Environ., vol. 29, no.
7, pp. 1101-1114, 2021, doi: 10.1080/10494820.2019.1619590.

2. Minaee, S.; Liang, X.; Yan, S. Modern Augmented Reality: Applications, Trends, and Future Directions. 2022.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Good knowledge in spoken and written English, Knowledge on Software Design and Development

ENINAEON NAPATHPHZEIZ (av urtapyouv):

Student should be at least one or two days per week on the University to work this thesis on sight.
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TITAOZ AINNQOMATIKHZ
EPTAZIAL: A math VR Educational Game for improving problem-solving skills
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Eapwo eEaunvo 2025-2026
AplOOG otoudacTwv: 1
MNpotewopevn TpyeAng EmBAEnwy: M£AOG EEETATTLKNAG: ME£AOG £EETAOTLKNAG:
Eetaotkr) Emutponn: - - - - - -
Bibakng NwkoAaog MNamadakng NikOAaog MoaAdpog ABavaolog
(ovouatenwvuua kat
1810TNTA, AV UTTAPYOUV) Kabnyntnig Kabnyntrig KaBnyntig
TuveruBAEnwy (av OVOLOTENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopatemwvupo Kot
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

The era of digital transformation has ushered in numerous state-of-the-art technologies that are revolutionizing the
operations of organizations across diverse sectors. Among these are immersive and customized user experiences
offered by augmented reality (AR), virtual reality (VR), mixed reality (MR), and extended reality (XR). Their interactive
capabilities in both physical and digital realms render them applicable across a wide range of contexts [1].

Conventional educational techniques, like lectures and textbook reading, have faced criticism for being uninteresting
and ineffective at information retention . In contrast, game-based learning has risen in favor as a more captivating and
efficient option. Studies suggest that infusing educational content with gaming features can boost student engagement
and motivation, leading to better retention and application of knowledge in real-world contexts [2]. Furthermore, game-
based learning encourages active problem-solving and collaboration, enhancing the overall learning journey.

Scope:The educational virtual reality game will be designed to enhance problem-solving skills through mathematical
puzzles and riddles. A welcoming and immersive world will be created for the players to feel relaxed and better focus and
engage with the game. The game will feature missions where mathematical problems must be solved to collect various
items within the game, such as flowers, fruits, and fish. This game aims to combine storytelling with interactive gameplay,
providing an engaging and encouraging way to reinforce mathematical concepts.
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Methodology: The student should implement the following:

1. A welcoming and hospitable world within the game.

2. Mathematical puzzles and riddles requiring solving for the game's progression.

3. Mission mechanisms where the player must solve to collect various items.

Expected Results: A working video game ready to be played from learners and perform studies with it. The results should
indicate how learner’s perceive the knowledge gained from game-based learning using VR.

Scientific Fleld: game-based learning, gamification, serious games, VR, XR

References:

1. K. C. Hao and L. C. Lee, “The development and evaluation of an educational game integrating augmented reality, ARCS
model, and types of games for English experiment learning: an analysis of learning,” Interact. Learn. Environ., vol. 29, no.
7, pp. 1101-1114, 2021, doi: 10.1080/10494820.2019.1619590.

2. Minaee, S.; Liang, X.; Yan, S. Modern Augmented Reality: Applications, Trends, and Future Directions. 2022.

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPTAZIAS:

Good knowledge in spoken and written English, Knowledge on Software Design and Development.

ENINAEON NAPATHPHEEIZ (av urtdpyouv):

Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOZ AINNQOMATIKHZ
EPTAZIAL: AR Recycle City Builder
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Eapwo eEaunvo 2025-2026
AplOOG otoudacTwv: 1
MNpotewopevn TpyeAng EmBAEnwy: M£AOG EEETATTLKNAG: ME£AOG £EETAOTLKNAG:
Eetaotkr) Emutponn: - - - - - -
Bibakng NwkoAaog MNamadakng NikOAaog MoaAdpog ABavaolog
(ovouatenwvuua kat
1810TNTA, AV UTTAPYOUV) Kabnyntnig Kabnyntrig KaBnyntig
TuveruBAénwy (av OVOLOTENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopatemwvupo Kot
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

The era of digital transformation has ushered in numerous state-of-the-art technologies that are revolutionizing the
operations of organizations across diverse sectors. Among these are immersive and customized user experiences offered
by augmented reality (AR), virtual reality (VR), mixed reality (MR), and extended reality (XR). Their interactive capabilities
in both physical and digital realms render them applicable across a wide range of contexts [1]. Conventional educational
techniques, like lectures and textbook reading, have faced criticism for being uninteresting and ineffective at information
retention. In contrast, game-based learning has risen in favor as a more captivating and efficient option. Studies suggest
that infusing educational content with gaming features can boost student engagement and motivation, leading to better
retention and application of knowledge in real-world contexts [2]. Furthermore, game-based learning encourages active
problem-solving and collaboration, enhancing the overall learning journey.

Scope:Recycling techniques are implemented within the game, creating a city focused on recycling and energy efficiency.
The game may have a grid-based layout, possibly using hexagonal or square cells, with each cell representing a different
type of eco-friendly building. Players engage in strategic decision-making as they combine these cells to develop their
sustainable urban environment.

Methodology: The student should implement the following:
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1. A game that applies various recycling techniques and focuses on developing a city with high energy efficiency.

2. A game layout based on a grid, using hexagonal or square cells, with each cell representing a different type of eco-
friendly building.

3. Strategic mechanisms for players to choose how to combine cells to create a sustainable city.

Expected Results: A working video game ready to be played from learners and perform studies with it. The results should

indicate how learner’s perceive the knowledge gained from game-based learning using AR.

Scientific Fleld: game-based learning, gamification, serious games, aR, XR

References:

1. K. C. Hao and L. C. Lee, “The development and evaluation of an educational game integrating augmented reality, ARCS
model, and types of games for English experiment learning: an analysis of learning,” Interact. Learn. Environ., vol. 29, no.
7, pp. 1101-1114, 2021, doi: 10.1080/10494820.2019.1619590.

2. Minaee, S.; Liang, X.; Yan, S. Modern Augmented Reality: Applications, Trends, and Future Directions. 2022.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Good knowledge in spoken and written English, Knowledge on Software Design and Development

ENINAEON NAPATHPHZEIZ (av urtapyouv):

Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOS AINAQMATIKHS Hole Filling in Point Clouds Using Generative Models.

EPTAZIAL: A poon kevov o€ véQN onueiov ypnoyporotovtos Mapayoywkn
Teyvnt) Nonpoovvn
OVOLOTENWVUHO: ABavaoloc MaAdpog
Ztoweia Elonyntn: TnA. Mpadeiou: 2810379884
Email: amalamos@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Eapwo gEaunvo 2025 - 2026
ApLOpOG ortoudacTwv: 1
NPOTEWVSHEVN TPUERRC EmBAénwy: MéMocg e€eTaoTikAC: MéAog e€eTaoTikng:
E¢etactwkn Emuporn: ABavaolo¢ MaAduog lwavvng MaxoUAGKNG Mavoylwtdkng Emupidwyv
(ovouatenwvuua kat
1516tnTa) Kabnyntnig AvartAnpwtng Kabnyntig | Avarnpwtrig KaBnyntrig
TuveruBAsnwy (av OVOLOTENWVUHO: 180Tt
UTTAPXEL):
(ovopatenwvupo Kot
dLotntay)

MNEPITPA®H AINAQMATIKHZ EPTAZIAZL:

21N TPLOSLACTATN QVATIPAOTOCN TOU XWPOoU, N CUANOYN XWwPLKWYV dedopévwy Baoiletal kuplwg o aloBntipeg LETPNONG
anoéotaong OMwe CapwTEG laser, umepnXou, UTMEPUBPWYV N eVAANAKTIKA OUVSUAOUO aLOONTAPWY Kol ELKOVOC.
ATIOTEAECO AUTAG TN XWPLKAG AIOTUMWOonNG eival n mopaywyn tplodlactatwy vebwv onueiwv (point clouds).

OL ouyyxpovoL aLodntrpeg apdyouv ateAn védn onpelwy e KEVEG TTEPLOXEC TTOU odeidovtal cuyva o TEPLBAAAOVTLKES
ouvlnkeg, L6lopopdisg otnv emipavela ToU avTiKelévou N AaBn tou alobntrpa kata tnv cdpwon. To atehn védn
onpeiwv mMopoucldlouv OCUVENELD OTNV YEWUETPla Toug emnpedloviag £T0L TNV amodoon Twv UeBodwv Bablag
Mabnong (Deep Learning) oe edapuoyég Onwe n avixveuon TPLOSLACTATWY AVIIKELMEVWY i} N ONOCLOAOYIKN KATATUNON
TOUG. A TNV QVIIHETWILON ToU TPOPAAUATOC autoy, éxouv Tpotadel amlol péBodol CUUTMANPWONG KEVWV TOU
Baoilovtal otnv yewpetpia Tou avtikelpévou [2]. H péBodog Poisson [3] eival pia moAu yvwotn uEBodog mou
TIPOCOPUOTEL £va HOVTIEAO MAEYUATOC Of £€va €AATTWHATIKO VEPOG onueiwv. Autn n puéBodog Asttoupyel kKaAd yia
ETULPAVELEG HE HIKPA KEVA, aANG Sev pmopel va SlopBwoel peydAeg omég, KaBwG XPNOLUOTOLEL LOVO TOTILKN YEWUETPLA
yla va uttoAoyioet tnv mapepuPfoln emibavelag. Ot Hu et al. [4] xpnoylomololV TIg OUOLOTNTEG LECA OTO (610 Kapé aAAd
KOLL TNV OUVETTELA UETOED SLOPOPETIKWV KAPE VLA VA EVTIOTIIOOUV TIAPOLOLEC TIEPLOXEC KAL VAL TIG XPNOLLLOTIOL) 00UV YLa TN
CUUTANPWOoN Twv Kevwv. OL Adan et al. [5] mpwTta omtikomoloUv TiG TIHEG BaBoug pe opBoypadikn tpoBoAn, énstta
evTomi{ouV TI¢ TPUTEG He Bdon to BAB0C TNE MANCLESTEPNC opaTh G eMdAvELOC ava pixel Kol oTn cuvéxela TiG yeprilouv
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pe mMAéypoata. Ot mopamdvw PEBodol amodidouv KAAG 0TV AMOKOTACTACN KEVWV YWWOToU HeyEBouGg, ald evoéxeTal
Vo LNV Elval AmOTEAECUATIKEG OE TIEPUTTWOELG KEVWY OKOVOVLOTOU OXHLOTOG.

Qotooo, Ta Teheutaia xpovia €xouv npotabel péBodol Baoiopévol oe Artificial Neural Networks mou otoxelouv otnv
OTMOTEAEOUATIKOTEPN OVOKOTOOKEUN KOl CUUMANPWON TwV Kevwv Teploxwv [8]. Metatt twv mo Sladedopévwv
Generative Deep Learning mpooeyyioswv nmephapfavovrtatl péBodol mou xpnolponolouv Autoencoders [2][6], 6mwe n
pnEBoSog HyperPocket [6], yia va pdbouv pla cupmayrn avamapdotacn TtTng YEWMETplag twv point clouds kat va
QVOKOTOOKEUAOOUV T KEVA TUAATA. Mia evaAAakTiki LEB0SOG KAAUTITEL TA KEVA TIPOPAEMOVTOG TIPWTA £VA TIANPEG
OXNUA XPNOLUOTIOWWVTAS EMLPAVELOKA UTTAAWUATA TIOU KOAUTITOUV TIC KEVEG TIEPLOXEG. TN OUVEXELX, PEATLWVEL TO
omotéAeopa avopelyvlovtag tnv mpoPAsdn pe to apxikd védog onuelwv kKol pobalvovtag ULKPEC ONUELOKEC
TIPOCOPLOYEG Yla TNV avaktnon Aemtopepetwy [1].

Autn n epyoocia Slepeuvad th xprion peBodwv Generative Deep Learning yla Tnv MARPWON TEPLOXWV UE KEVA OF VEDN
onpeiwv and aodntrpeg. H MPoTeLVOEVN TIPOCEYYLON OTOXEVEL OTNV AVOKATAOKEUH TNG YEWUETPLAG TwV onueiwv mou
Aelmouv, n omoia eaptatal and ta neplBdAlovta napatnpolUeva onueia, He TNV xprnon ekmotdsvpévwy Artificial
Neural Networks. H epyacia eotidlel 0ToV EVIOTLOWUO TNG LeBOSOoU TTou Ba SLatipnon AMOTEAECUATIKOTEPA TNG TOTILKAG
VEWUETPLKNG SOUNG, armodelyovtag MapAAANAA TIG LN PEAALOTIKEG AVATTOPOOTACELG, LOLaiTEPA 08 EEWTEPIKEG OKNVEC UE
Un opolopopdn mMukvotnTa onueilwv. Ta melpapata Ste€ayovral os MPAYUATIKA cUVOAa SeSOUEVWY, UE CUVBETIKA KoL
duaotkd keva . H anodoon afloloyeital o epapuoyeg Classification kal Segmentation.

Ztoyol:

KUplog otoyog eival n Stepevivnon kat aflohoynon pebodwv Generative Deep Learning yLa tnv ANpwaon KEVWY TIEPLOXWV
oe tplodldotara védn onueiwv mou mpoépyovtal and alodnTipeg.

OL eMIUEPOUC OTOXOL TNG EPYAOLAC TEPAOUPBAVOUV TNV AVAKATOOKEUH TNG YEWHETPLOC TWV onUeiwy Tou amouctalouy
and ta védn onuelwy, aflomolwvrag tv MAnpodopla TWV YELTOVIKWY Kal TapatnpoUevwy onueiwv. NapdAAnia,
erudlwketal n xprion eknadeupévwy Artificial Neural Networks yla tnv mapaywyn peaALOTIKWY KAl YEWUETPLKA CUVETIWV
TIEPLOXWYV, HE €udoon ot Slathpnon NG TOTKAG YEWHUETPLKAC Sopng. 18taltepn mpoooxn Sivetal otnv anoduyn pn
PEAALOTIKWY QVATIOPAOTACEWY, ELOLKA O EEWTEPLKEG OKNVEG OTIOU N TUKVOTNTA Twv onuelwy eival un opoldpopdn.
Télog, eival onpavtikn n afloAoynon tng emidpaocng TnG MPOTEWVOUEVNC HeBOSou otnv amodoon Twv edpapuoywv
tavounong (Classification) kat onuacloAoyiking Katatpnong (Segmentation), kaBwg kot n melpapatiky emPefaiwon
NG O€ MPAYUATIKA CUVOAD SESOUEVWV.

MeBoboloyia:

H peBodoloyia tng epyaciag faociletal otnv enefepyacio KaL avaAuon TpLoSLacTaTwy VePwV onpeiwv mou mpoépyovtal
omd aloOntpeg. ApXKA TpayHATOTOLETOL TipoemeEepyaoia Twv Sedopévwy, n omola mepAapBAVEL TOV EVTOTLOUO KoL
™ Snploupyio cUVOETIKWY KEVWY, KABwWG Kal TV Kavovikoroinon kat SetypatoAnio twv vepwv onpeiwv. Itn cuvéxela
edapuolovral pebodol Generative Deep Learning, pe tn xprion Artificial Neural Networks mou eknaidsvovtal wote va
OVOKOTAOKEUALOUV TIC EAAELTIOUCEC TIEPLOXEC LE BAION TNV TOTTLKN KOL YELTOVIKY YEWUETPLKA TAnpodopia. H ekmaidsuon
Kol a€loAdynon Twv HOVIEAWV TIPAYHATOTIOLEITAL O TPAYUATIKA cUVOAQ dedopévwy, Aapupavovtag umtdn oKNVEG Pe
avopolopopdn rukvotnta onueiwv. TENOG, N amodoon TNG MPOTEWVOLEVNC TPOCEYYLONG atloAoyeital péow edpapuoywv
TafLVOUNONG KOL ONUOCLOAOYIKAG KATATUNONG.
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Avapevopeva anoTeEAEoOTOL

Ta avapevopeva amoteAEéoUaTa TNG Epyaciog meplapBavouv tn BEATIWGON TNG TOLOTNTAG TWV OPALWVY KAl ATEAWV VEPWV
onuelwv pHEow TNG PEAALOTIKAG KOl YEWUETPIKA CUUTTANPWONG TWV KEVWV TEPLOXWV. H TIPOTELVOUEVN TIPOOEYYLON
ovapéveTal va Slatnpel TNV TOMIKN YEWUETPLKNA Sopn Kol Ta HOPdOAOYIKA XOPOKTNPLOTIKA TWV OVTLKELLEVWY,
amodelyovtag TN Snuoupyla Un PECALCTIKWY OXNUATWY, AKOUN Kal O VEDN UE avopolopopdn MUKVOTNTA GnUElwV.
ErutAéov, ekTiudTal OTL n evioxuon Twv vedpwyv onpeiwv Ba odnynoet og alebntn BeAtiwon tng anodoong Twv Pebodwv
Deep Learning o€ epoppoyEC TaflVOUNONG KOL ONUOCLOAOYLKAG KATATNGCNG, CUYKPLTLKA LE TN XPON KN CUUITANPWHEVWY
Sebopévwv.

Nebio £épsuvag:

Mebdio €peuvag tng epyaciag amoteAei n enefepyaoia Kal avakatookeun Tplodlaotatwy vepwyv onueiwv Pe T xpron
pneBOSwv Generative Deep Learning, oto mAaiolo epappoywVv UTTOAOYLOTLKAG OpaonC.
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AplOuoG ortovdactwv: 1
Npotewdpevn TpeRfC EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
ESevactikn Emrporuy: Mapakdkng Eupavouni Nanaddakng NikdAoog Mnotodkng SwTAPLOg
(ovouatenwvuua kat
(S51étnTa, av undpyouv) Oudtipog Kabnyntg Kabnyntrg Entikoupog KaBnyntrig
ZuveruBAénwv (av OVOMATENWVULO: 18otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnTa)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

KaBwg o O0yKoG Twv NAEKTPOVIKWY eyypadwy emektelveTal EKBETIKA, N LKAVOTNTA ATOTEAECUATLKNAG avalnTnong Kol
e€aywyng onUOVTIKWY TAnpodoplwv anod peydAa cUvola syypddwv €Xel KOTAOTEL Kplolpn. Autd Ta yypadoa sival
ouvnBwg dlabéoiua oto Koo, wg LoTtooeAideg A apxeia. H avaluon kal n avalitnon syypadwv otnv eAAnVIKA yYAwooa
elval 6UokoAn AOyw TNG YAWOOLKAG TTOAUTIAOKOTNTOG KAl TWV TEPLOPLOPEVWY SLaBEoLwY epyadeiwv AOyLOULIKOU, O€
ouyKplon pe aAeg yYAWOOEG.

Ol uéBodol avalnitnong nmou Bacilovtal o Kelpevo €xouv MEPLOPLOUEVN amdSoorn, ELSIKA 0TV TPOKELTAL LA LEYAAOUG
oykoug dedopévwy. Amattolvtal mponyuéveg pebodoloyieg yla tnv e€aywyr), TV Kotovonon Kol TV opyavwon
mAnpodoplwv. Ot Fpadot N'vwong (KGs) €xouv avadelyBel wg Baotkn Texvoloyia yla Tov EUMAOUTIONO Kal T dnpoupyla
oupdpalopévwy atnv avaluon dedopévwy.

Auth n SutAwpoTikn adopd tnv avantuén cuoTAUATOC To omoio Ba PeTaTpEmel Keipevo amod ta EAAnvika o ypado
yvwong. To cuotnua Ba avaktd éyypada EAANVIKwy arnod tov loto Kat Ba npoemnefepydletal To kKelpevo. Oa epapuolel
TEXVIKEG enetepyaoiag duoikng yAwooag (NLP) xpnolpuonowwvtag tn BLpALoBrikn spaCy NLP tng Python rj GAAn eAelBepn
BBAL0BNKN enetepyaoiag puoikng yAwooog yla tnv avaluon kKabe potaong kat Oa amobnkevel Tov ypddo yvwaong mou
Ba e€dyel amo to keipevo o Baon dedopévwy ypddwv onmwe n Neodj j aAAo eAelBepo AoyLoULKO Baoewy dedopévwv
vpadwv. AkoAoUBwC, o ypadog yvwong Ba XpnOLUOTIOLELTOL VLol SNELLOUPYLA ATIOVTOEWY OE EPWTHOELC TTOU a.popouv To
Kelpevo tou ypadou.
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Ztoyol:

Ekpabnon ulomoinong UTOAOYLOTIKWY CUCTNUATWY emefepyaciag GuoKAC yYAwooag He ouyxpova epyaleio Kal
avanapaoctacn yvwong oe Mpadoug Nvwong (Knowledge Graphs - KG).

MeBodoloyia:

1) MeAETn KOL KATAVONGCN TOU YVWOTIKOU OVTLKELHEVOU TNC SUTAWUATIKAG UE UEAETN TNG OXETIKAG BLBAloypadiac.
Katavonon Twv SLadopeTikwv epyaleiwv TO00 yla TNV avaluon KeLEVoU pLag Gpuotkng YAwooog onwg ta EAAnvika 6co
KOL ylot TNV Qvamapaotaon Tou o€ ypado yvwong. 2) Emloyn evog evdelktikol mediou edpappoyns. 3) Emhoyn twv
epyaleiwv uhomoinong. 4) YAomoinon Tou UToAOYLOTIKOU cUOTHHATOC. 5) AELoAdynon tng amodoong Tou CUCTHUATOG. 5)
Juyypadn TG SIMAWUATLKAG Epyaciag.

AVOMEVOEVO OMOTEAECLOTOL:

Kataokeur mpwTtOTUTIOU CUCTNATOG Ttou Ba £€xeL UAomoLn Bl pe ta emheyuéva epyaleia enetepyaoiag puoikrg yAwaooag
000 Kal avamopactoon TG OXETIKAC YVWONG KAl avoAuTikn Teplypadr Tou otn SumAwpotikn epyoocia. Mbavn
SnNUoaoievon TWV AMOTEAECUATWY TNG SUTAWMATLKAG O CUVESPLO.

Nebio £épeuvag:

Enetepyaocia Quaolkng NMwooag kat Avanapdaoctacn N'vwong.

Evéewktikn BLpAoypadias:

1. M. Mapakdxng, Teyvyty Nonuoaivy, ekddoeic Néwv Teyvoloyiav, 2023, Abrva.

2. I Tsampos, E. Marakakis, A Knowledge Graph Question Answering System for Personalized Nutrition and
Recipes Recommendation, Proceedings of 18th EAI International Conference on Pervasive Computing
Technologies for Healthcare, 17-18 September 2024, Heraklion, Crete.

3. L Tsampos, E. Marakakis, Querying Knowledge Graphs in Greek Language, Proceedings of the 17th ACM
International Conference on PErvasive Technologies Related to Assistive Environments, pp. 27-33, PETRA
2024, June 26- June 28, 2024, Crete, Greece,doi: https://doi.org/10.1145/3652037.3652072.

4. 1. Tsampos, E. Marakakis, 4 Medical Question Answering System with NLP and graph database, Proceedings
of 5th International Workshop on Health Data Management in the Era of Al (HeDAI), Proceedings of
Workshops of the EDBT/ICDT 2023 Joint Conference, loannina, Greece, March, 28, 2023. Edited by George
Fletcher and Verena Kantere. CEUR Workshop Proceedings, Vol-3379, doi: https://ceur-ws.org/Vol-
3379/HeDAI 2023 paper406.pdf.

5. H. Zhou, T. Shen, X. Liu, Y. Zhang, P. Guo and J. Zhang, Survey of Knowledge Graph Approaches and
Applications. Journal on Artificial Intelligence, 2020, 2(2):89-101, DOI: 10.32604/ja1.2020.09968

6. A.Hogan, E. Blomqvist, M. Cochez, C. d’Amato, G. de Melo, C. Gutierrez, J. E. Labra Gayo, S. Kirrane, S.
Neumaier, A. Polleres, R. Navigli, A. C. Ngonga Ngomo, S. M. Rashid, A. Rula, L. Schmelzeisen, J. F.
Sequeda, S. Staab and A. Zimmermann, Knowledge Graphs. ACM Computing Surveys, 2021, 54(4):1-37,
DOI: 10.1145.

7. Zheng W, Cheng H, Yu JX, Zou L, Zhao K (2019) Interactive natural language question answering over
knowledge graphs. Inf Sci (N Y) 481:141-159. https://doi.org/10.1016/j.ins.2018.12.032

8. A. Kumar, S. Dinakaran, Textbook to triples: Creating knowledge graph in the form of triples from Al
TextBook, https://arxiv.org/abs/2111.10692, (npoécPacn 13/2/2025).

9. S. Momtazi, Z. Abbasiantaeb, Question Answering over Text and Knowledge Base, Springer, 2022.
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10. I. Robinson, J. Webber & E. Eifrem, Graph Databases, 2™ edition, 2015, O’reilly,
11. J. Barrasa, A. Hodler & J. Webber, Knowledge Graphs, 2021, O’reilly.

NPOYNOOEZEIX ANAAHWHS EPTAZIAL: Oa mpénel va £xeL MePACEL HE TOAU KaAd Babud ta podipata «Aoykd
Mpoypappatiopo», «Texvnt Nonuoouvn» Kat «Zuotiuata f'vwaong.

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZ AINAQMATIKHE | AyarToén Arehoyucod Tvotipartog ota EAnvikéa pe Teyvoroyieg
EPTAZIAZ: . , ,
Meyariov I'hoocik®@v Movtélmy

OVOLATENWVUHO: EppavounA Mopakdakng
Itoweia ElonyntA: TnA. Mpadeiou: 2810379748

Email: mmarak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TplueAic EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
E¢eraotua Emuzporn: Mapakdkng Eupavouni Nanaddakng NikdAoog Mnotodkng SwTAPLOg
(ovouatenwvuua kat
(S51étnTa, av undpyouv) Oudtipog Kabnyntg Kabnyntrg Entikoupog KaBnyntrig
SuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnTa)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

AUTA N SUTAWUOTIKN €pYACia AMOCKOTEL oTNV avartuén pag Stadiktuokng ebappoyng (web application) mou emitpémnet
OTOUG XPNROTEG vaL aAAnAoeTiSpolv og uoLki YAwooa, ota EAANVIKG, e éva cUuotnua €Eunvng ouvopdiag. To clotnua
Ba Aappavel To aitnua Tou Xpnoth, Ba eMIKOWWVEL Ue pia BAcn yvwong f Ue pia Bacn Se80UEVWY yLol TNV avAKTNon TWV
TAnpodoplwy Kat Ba emoTpEdeL pia andvtnon oto xpnotn. Oa diepeuvnBel n SuvatotnTa MPodOPLKAC EMKOWVWVILAG LE
TO cUOTNUO LECW AOYLOWLKOU avolytoU Kwdiko otnv eAAnvikr YAwooa Katl n Suvatotnta aflomoinong evog PoviéAou
LLM.

Méow autng tng Stadikaciog, oL Xpnoteg Ba UmopoUlV va EMLKOWVWVIOOUV HE £€va cUoTnUA SNULOUPYWVTOC L
Slabpaotikn epmelpia Stahdyou. H ouykekpluévn €A avolyel VEEC SUVOTOTNTEG yla TNV AVANTUEN SLadPAOTIKWY
edappoywV OV XPNOLUOTOLOUV TNV TEXVNTI VONUOCoUVN yla Vo TIPoodEPoUV EUEALKTEG AUCELG OTOUG XPHOTEG.

H ulomoinon tou cuotrpatog Ba amattiosL tn xprion Stadopwv texvoloylwy, cupnepthappfavopévwy BLRAL0ONKwY mou
urnootnpilouv tnv avantuén edpappoywv PACIOUEVWY OE PHeYAAd YAWOOIKA HOVTEAD OTtwe TNG BLBALoBNKNG Langchain 1)
™G BBALoBNKNG spaCy NLP tng Python. EmutAéov, yla tnv uAomoinon tg mAsupdg Tou client-side kot Ttng MAEUPAG TOU
server-side, urmopoUv va xpnotuornotnBouv ot BLPAL0ORKeg React kot Nest.js avtiotolya.

ItoxoL:

EKHABNoN cUOTNUATWY EMKOLWVWVLOC TOU XPAOTHN LE TO UTTOAOYLOTLKO GUCTNHA YLa avaKTnon dedopévwy, xprion datasets
yla voice assistance, e€aywyrn onUACLOAOYLKWV TANPOGOPLWY AMO EPWTNOEL TWV XPNOTWV, ETKOWwWVIa pE BACELC
Sedopévwy Kal BACELS YyVWONG.
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MeBodoloyia:

1) MeA£Tn KAl KATAVONON TOU YVWOTIKOU OVTLKELUEVOU TNG SIMAWUATIKAG UE HEAETN TNG OXETIKAG PLBAoypadiag.
Katavonon twv dlabéoipwyv epyoleiwv yla xprion datasets (onwg huggingface), yuetatponng kelpévou os database query,
ETUKOLVWVLAG e TN AN yla avAKTNon TANPodOopLWY KAl LETATPOTIA TOUG O€ Kelpevo. 2) Emhoyr) evog evOeLKTIKOU ediou
epappoyng. 3) Emloyn Twv gpyaleiwv vAomoinong. 4) YAomoinon Tou umoAoylotikoU cuotnuatog. 5) AfloAdynon tng
andédoong Tou GUCTHKATOG. 5) Zuyypadr TNG SMAWUATLKAG Epyaciag.

AVOMEVOLEVO OMOTEAECLOTOL:

Kataokeur mPpwTOTUTIOU cUCTHaToC o Ba £xelL uAomonBel ue olyxpovn Ttexvoloyia enefepyaciag puolkng yAwaooag
KOl OvVamopAaoTacng YyVwong Kol avaAuTikn meplypadr tou otn SmAwpatikn epyacia. MBavy énupoocievuon twv
QTOTEAECUATWY TNG SUMAWMOTLKIG OE CUVESPLO.

Nebio épeuvag:

Mnyxaviky MaBnon, Eneéepyacia Quoikig NMwoooag kot Avarnapdotaon Nvwaong.

Evéeiktikn BLBAloypadia:

1. M. Mapakakng, Texvnt Nonuoauvn, ekdooelg Néwv Texvoloylwy, 2023, ABrva.

2. |.Tsampos, E. Marakakis, Querying Knowledge Graphs in Greek Language, Proceedings of the 17th ACM International
Conference on PErvasive Technologies Related to Assistive Environments, pp. 27-33, PETRA 2024, June 26- June 28,
2024, Crete, Greece,doi: https://doi.orq/10.1145/3652037.3652072.

3. |. Tsampos, E. Marakakis, A Medical Question Answering System with NLP and graph database, Proceedings of 5th
International Workshop on Health Data Management in the Era of Al (HeDAI), Proceedings of Workshops of the
EDBT/ICDT 2023 Joint Conference, loannina, Greece, March, 28, 2023. Edited by George Fletcher and Verena Kantere.
CEUR Workshop Proceedings, Vol-3379, doi: https://ceur-ws.org/Vol-3379/HeDAl 2023 paper406.pdf.

4. 0. Nikologiannis, I. Tsampos, E. Marakakis, An Intelligent Chatbot in Greek Using Machine Learning Technology, ACM
Proceedings of 28" Pan-Hellenic Conference on Progress in Computing Informatics with international participation
(PCI 2024), 13-15 December, 2024, Athens, Greece.

5. H. Zhou, T. Shen, X. Liu, Y. Zhang, P. Guo and J. Zhang, Survey of Knowledge Graph Approaches and Applications.
Journal on Artificial Intelligence, 2020, 2(2):89-101, DOI: 10.32604/jai.2020.09968

6. A.Hogan, E. Blomqgvist, M. Cochez, C. d’Amato, G. de Melo, C. Gutierrez, J. E. Labra Gayo, S. Kirrane, S. Neumaier, A.
Polleres, R. Navigli, A. C. Ngonga Ngomo, S. M. Rashid, A. Rula, L. Schmelzeisen, J. F. Sequeda, S. Staab and A.
Zimmermann, Knowledge Graphs. ACM Computing Surveys, 2021, 54(4):1-37, DOI: 10.1145.

7. H. Naveed, A. U. Khan, S. Qiu, M. Saqib, S. Anwar, M. Usman, N. Akhtar, N. Barnes and A. Mian, A Comprehensive
Overview of Large Language Models, Dec. 2023, https://github.com/humza909/LLM Survey, (mpdécBacn 13/2/2025).

8. W. X. Zhao, K. Zhou, J. Li, T. Tang, X. Wang, Y. Hou, Y. Min, B. Zhang, J. Zhang, Z. Dong, Y. Du, C. Yang, Y. Chen, Z. Chen,
J. Jiang, R. Ren, Y. Li, X. Tang, Z. Liu, P. Liu, J.-Y. Nie and J.-R. Wen, A Survey of Large Language Models, Nov. 2023,
https://github.com/RUCAIBox/LLMSurvey (mpooBacn 13/2/2025).

9. |.Robinson, J. Webber & E. Eifrem, Graph Databases, 2™ edition, 2015, O’reilly,

10. J. Barrasa, A. Hodler & J. Webber, Knowledge Graphs, 2021, O'reilly,

11. https://huggingface.co/tasks/text-to-speech

12. https://huggingface.co/docs/transformers/model doc/speech to text

13. H. S. Al-Rashdi, J. M. Almuallim, and A. H. Al-Badi, Big data analytics adoption: A systematic literature review on
models, theories, frameworks, and barriers, Journal of Big Data, 2021, 8(1):1-26, DOI: 10.1186/s40537-020-00383-w.

NPOYNOOEZEIZ ANAAHWHE EPTAZIAL: Oa mpémel va £xeL tepAoel e TOAD KoAO Babud ta pabrpata «Aoyikd
Mpoypappatiopo», «Texvnt Nonpoouvn» kot «Zuotripata lvwong.
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ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ Systems Security: Enhanced Real-Time Intrusion Detection and
EPTAZIAZ: . . o e
Prevention with Optimized Neural Network Inference
OVOUATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAdywv Mnxavikwyv & Mnxavikwv Yriodoylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy kat Texvohoyiag MAnpodopLknig
Nepiodog: Eapwvo e€aunvo 2025-2026
AplOuOG Zoudaotwv: 1
EruBAénwy: MéAOG e€ETAOTIKAG: MéAOG £€ETAOTLKAG:
Mapkakng Euayyelog JTPATAKNG ANUNATPLOG Maotopdkng MrewpyLog
Npotewopevn TpLuelng
E€staotikr Emitponn: AVOLT[)\HDU)'THC
(ovouatenwvuua kat KaBnyntng,
t6Lotnta, av undpyouv) Enikoupog KaBnyntrig AvarAnpwtAg Kabnyntrig Tur o ALOKNTIKAC
EmotAung kot
Texvoloyiag
TuveruBAénwy (av OVOUATENWVUHO: I6w6tnTO:
UTLAPXEL):
(ovopatenwvupo Kat
WdLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ :

The rapid adoption of cloud computing has increased the necessity for robust real-time intrusion detection and
prevention mechanisms. The existing literature see 1,2,3,4 proposed a neural network-based intrusion detection system
implemented in the Linux kernel using the extended Berkeley Packet Filter (eBPF) see 5,7. This system addressed
challenges related to memory overhead, inference time, and race conditions while maintaining high detection
performance.

This proposal aims to extend the existing work by further optimizing neural network inference mechanisms in the eBPF
environment see 1-6. The proposed study will focus on improving model performance while reducing computational and
memory overhead. Key areas of enhancement include exploring alternative quantization techniques, implementing
efficient model pruning strategies, and integrating adaptive learning to handle evolving threats dynamically.
Furthermore, the research will evaluate the impact of deep learning advancements, such as transformer models, in the
eBPF ecosystem.

Ztoyou:
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Optimization of Neural Network Inference: Develop and implement more efficient inference mechanisms to reduce
execution latency and resource consumption within the kernel.

Advanced Quantization Techniques: Investigate and apply alternative quantization methods, such as mixed-precision
quantization, to improve model accuracy while maintaining computational efficiency.

Adaptive Model Updating: Introduce dynamic learning techniques that allow real-time adaptation to new intrusion
patterns without requiring system downtime.

Feature Selection and Model Pruning: Implement automated feature selection and pruning methodologies to
enhance model interpretability and reduce overhead.

Evaluation of Transformer-Based Models: Explore the feasibility of transformer models in intrusion detection and
compare their performance with traditional neural network approaches.

Comprehensive Performance Analysis: Assess the trade-offs between detection accuracy, memory footprint, and
inference latency across different architectures and datasets.

Avapevopeva AnoteAéopata:

1. An efficient and lightweight neural network inference engine for real-time intrusion detection within the eBPF
framework.

2. Improved accuracy and reduced computational complexity through optimized quantization and pruning techniques.

3. Anadaptive intrusion detection mechanism capable of handling evolving attack patterns dynamically.

4. A comparative analysis of transformer-based and traditional neural network models in kernel-based intrusion
detection.

5. A publicly available implementation with open-source documentation for further research and industrial application.

Nebio Epeuvag:

This research is positioned within the fields of cybersecurity, deep learning, and kernel-based networking technologies.
The study will focus on:

YV VVYVYVY

Real-time intrusion detection and prevention in cloud environments.

The application of deep learning and quantization techniques in constrained environments.
Kernel-level packet processing and feature extraction using eBPF.

Scalability and adaptability of Al-driven security mechanisms in real-world deployments.

Evéeiktikn BiAoypadia:

1.

w

Junyu Zhang, Pengfei Chen, Zilong He, Hongyang Chen, Xiaoyun Li. "Real-Time Intrusion Detection and Prevention with Neural
Network in Kernel using eBPF." IEEE/IFIP International Conference on Dependable Systems and Networks (DSN), 2024.
Takanori Hara, Masahiro Sasabe. "On Practicality of Kernel Packet Processing Empowered by Lightweight Neural Network and
Decision Tree." International Conference on Network of the Future (NoF), 2023.

Maximilian Bachl, Joachim Fabini, Tanja Zseby. "A Flow-Based IDS Using Machine Learning in eBPF." arXiv preprint, 2021.

Yang Zhou, Zezhou Wang, Sowmya Dharanipragada, Minlan Yu. "Electrode: Accelerating Distributed Protocols with eBPF."
USENIX Symposium on Networked Systems Design and Implementation (NSDI), 2023.

Cillium. "BPF and XDP Reference Guide." Available at: https://docs.cilium.io/en/latest/bpf/.

Iman Sharafaldin, Arash Habibi Lashkari, Ali A. Ghorbani. "Toward Generating a New Intrusion Detection Dataset and Intrusion
Traffic Characterization." International Conference on Information Systems Security and Privacy (ICISSP), 2018.

Linux Documentation. "BPF Design Q&A." Available at: https://www.kernel.org/doc/html/v5.2/bpf/bpf_design_QA.html.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAZ:
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ENINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAOZ AINAQMATIKHE | AT-Powered Intrusion Detection with Deep Autoencoders in Next-
EPTAZIAZ: .
Generation Networks
Ovopatendvopo: E. Mopxéxng
Xroyyeio Evonynti: TnA. I'pageiov: 9258
Email: emarkakis@hmu.gr

Tqpo: Hlektpordywv Mnyovikov & Mnyovikov Yroroyiotov (HMMY), EAMEITA
Topéag: Tnienuowoviov kot Texyvoroyiag ITAnpogopikng
Iepiodog: Eapwo e§dunvo 2025-2026
Ap1Opdg LmrovdacTov: 1

Empiénov: MéAOG €€ETAOTIKAG: MéAOG £€ETAOTLKAG:

, Mapkakng Euayyelog JTPATAKNG ANUNATPLOG Maotopdkng MrewpyLog
IIpotewvopevny
Tpupzhig Egetactucii Avarnpuwig
Emtponn: KaBnyntic,
(ovouatemvoua kol , , , ,
1010THTA, OV DIEGPYOVY) Entikoupog KaBnyntnig AvarAnpwtng Kadnyntig TuAUA ALOLKNTIKAG
ErotAung kot
Texvoloyloag

TuveruBAEnwy (av OVOLOTENWVUHO: I6w6tnTO:
UTLAPXEL):
(ovopatemwvupo Kat
WdLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ :

In today's world, networks are the foundation of modern communication, computation, and data transfer, as digital
infrastructures are swiftly evolving. The exponential expansion of data traffic, combined with rising complexity in network
topologies, mandates the creation of intelligent, adaptive monitoring solutions capable of real-time analysis and anomaly
identification. Traditional rule-based network monitoring technologies struggle to adapt to changing network conditions,
encrypted traffic, and new cyber threats.

To solve these issues, this thesis develops an advanced Al-powered network monitoring system that combines deep
learning and dimensionality reduction approaches to improve network anomaly identification. The suggested system
would use Deep Neural Networks (DNNs) and Autoencoders to compress network traffic data and extract key features
for real-time intrusion detection. This method provides high detection accuracy while lowering computing cost, making it
appropriate for next-generation networks (NGNs) such as 5G and beyond.

This master's thesis will concentrate on the integration of Al-powered anomaly detection models into modern cloud-
based and software-defined networks (SDNs), in accordance with ETSI-NFV (European Telecommunications Standards
Institute - Network Function Virtualisation) standards. This work's fundamental innovation is the implementation of deep
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learning-based intrusion detection systems (IDSs) as virtual network functions (VNFs) in network slices, which allows for
scalability and adaptability.

Ztoyol:

1.

Investigation of Neural Network Architectures for Network Traffic Analysis: Explore deep autoencoders,
transformer-based models, and hybrid architectures for detecting and classifying network anomalies.
Optimization of Real-Time Monitoring with Dimensionality Reduction: Implement deep autoencoders to
compress feature spaces, improving computational efficiency without compromising detection accuracy.
Comparison with Traditional Network Monitoring Approaches: Evaluate performance against rule-based IDSs,
classical machine learning models (SVMs, Random Forests), and emerging deep learning frameworks.
Integration with 5G and Next-Generation Networks:Develop a cloud-compatible monitoring system that aligns
with ETSI-NFV architecture, allowing seamless deployment in network slices..

Avapevopeva ArtoteAéopata:

1. A comprehensive evaluation of deep learning models for network anomaly detection in high-speed,
heterogeneous network environments.

2. An optimized Al-driven monitoring framework that balances high accuracy, low computational cost, and real-time
performance.

3. Validation of the proposed IDS model in an ETSI-NFV compatible 5G testbed, demonstrating its real-world
applicability.

4. Performance benchmarks comparing dimensionality-reduced deep learning approaches with conventional
network security techniques.

Nedio Epeuvag:

1. Neural Network-Based Anomaly Detection

2. Real-Time Network Traffic Analysis

3. Deep Learning for Pattern Recognition in Networks

4. Adaptive Al Models for Network Performance Optimization

5. Network Security and Intrusion Detection Systems

6. Artificial Intelligence in Network Monitoring

Evéeiktikn BifAoypadia:

Sood, K., et al. (2023) - Intrusion Detection Scheme With Dimensionality Reduction in Next Generation
Networks, IEEE Transactions on Information Forensics and Security, Vol. 18. DOI: 10.1109/TIFS.2022.3233777.
Xu, W., Zhao, J., & Lin, H. (2021). Deep Learning for Network Traffic Analysis: A Survey. I[EEE Communications
Surveys & Tutorials, 23(4), 345-367. DOI: 10.1109/COMST.2021.3058584

"Real-Time Synchronization in Neural Networks for Multivariate Time Series Anomaly Detection".DOI:
10.1109/ACCESS.2021.9413847

“Time Series Anomaly Detection System with Linear Neural Network” (2023).DOI:
10.1109/ACCESS.2023.10110220

“On the Effectiveness of Recurrent Neural Networks for Live Intrusion Detection” (2020).DOI:
10.1109/1CST.2020.00012

“Generic Application of Deep Learning Framework for Real-Time Anomaly Detection” (2018).DO!:
10.1109/ICMLA.2018.00127

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:
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https://ieeexplore.ieee.org/document/9413847/
https://ieeexplore.ieee.org/document/10110220/
https://ieeexplore.ieee.org/document/9065023
https://ieeexplore.ieee.org/document/8489356

ENINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAOZ AINAQMATIKHZ Kernel-Level Monitoring for Insider Threats: An eBPF-Based
EPTAZIAZ: . .
Hybrid Detection Approach
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Empiénov: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Mpotewopevn Tpwuehiig Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
. Epguvntig I, EpeuvnTiko
(ovouatenwvuua kat , . .
516 ) Enikounoc KaBnvnth AvarAnowthc KaBnynth Kévtpo «ABnvay», Ivotitouto
1610TNTAO, AV UTTAPXOUV) pog nyning npwing nynneg BLOMNXQVIKGV FUTNHATWY
(INBIZ)
TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatemwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Insider threats are one of the most challenging security risks, as malicious actions or careless actions from legitimate users
more often than not evade the defence mechanisms of a system [1,2]. This thesis proposes the design and implementation
of a runtime security agent leveraging extended Berkeley Filter (eBPF) for real-time monitoring of system calls and
security-relevant events [6,7]. By capturing kernel-level telemetry and correlating it in user-space, the system will detect
suspicious user behaviours like unauthorized file access, data exfiltration attempts and activity outside of working hours
[3,4,5]. Detection will be achieved through a hybrid approach: rule-based policies for high-confidence violations [7,8] and
machine learning-driven anomaly detection for subtle or context-dependent behaviours [1,2,3,9]. The system aims to
demonstrate that eBPF offers a lightweight, high-performance foundation for building security solutions against insider
threats [6,10].

ItoxoL:

e Design and implement an eBPF-based monitoring framework for system call and event tracing.

e Develop a userspace agent for event collection, contextual enrichment, and rule/ML-based detection.

e Define and implement rule-based policies for insider threat scenarios (e.g., sensitive file access, data exfiltration,
off-hours activity).

e Explore and evaluate ML anomaly detection models to identify deviations from normal user behavior.

e Assess the system’s performance overhead, detection accuracy, and false-positive rate.
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Provide a comparative study with existing HIDS solutions (e.g., Tracee, OSSEC).

Me0BodoAoyia:

1.

v

Literature review: Study existing host intrusion detection systems (HIDS), insider threats models, and eBPF-
based security tools.
System Design:

a. Kernel-space eBPF probes for syscall events (open, execve, read/write, connect).

b. Userspace demon for event processing, enrichment, and policy enforcement
Detection layer:

a. Rules: Policy-based rules for explicit violations.

b. ML: Anomaly detection (e.g., Isolation Forest, Autoencoders, etc.) for behavioral deviations.
Implementation: Prototype in Linux using BCC/libbpf + Python/Go/C user-space agent.
Evaluation:

a. Testbed with simulated insider threats scenarios

b. Metrics: precision, recall, F1-score, false-positive rate, and system overhead.

AVOEVOLLEVA ATTOTEAECHLATAL:

A working prototype of an eBPF-based HIDS tailored for insider threat detection.
Evidence that eBPF enables low-overhead, real-time monitoring compared to legacy kernel modules.
A set of detection rules that can be extended to production systems.

Nebio £épeuvag:

Cybersecurity: Host-based intrusion detection, insider threat detection.
Operating Systems & Kernel Security: eBPF monitoring and observability.

Evéewktikn BLpAoypadias:

1.
2.

10.

Rastogi, N., & Ma, Q. (2021). DANTE: Predicting Insider Threat using LSTM on system logs. arXiv preprint.
Simon Bertrand, Tawbi, N., & Desharnais, J. (2022). Unsupervised User-Based Insider Threat Detection Using
Bayesian Gaussian Mixture Models. arXiv.

Bin Sarhan, B., & Altwaijry, N. (2023). Insider Threat Detection Using Machine Learning Approach. Applied
Sciences.

Phavithra Manoharan et al. (2023). Insider Threat Detection Using Supervised Machine Learning Algorithms.
Telecommunications Systems.

(2022). Malicious insider threat detection using variation of sampling methods for anomaly detection in cloud
environment. Computers and Electrical Engineering.

MDPI (2024). iKern: Advanced Intrusion Detection and Prevention at the Kernel Level Using eBPF. Technologies.
SpringerLink (2022). Detection of Anomalies and Attacks in Container Systems: An Integrated Approach Based
on Black and White Lists. ITI Conference.

MDPI Journal (2023). Beyond Firewall: Leveraging Machine Learning for Real-Time Insider Threats Identification
and User Profiling.

ScienceDirect (2021). Deep learning for insider threat detection: Review, challenges and opportunities.
Computers & Security.

IUITMIS (2023). Edge Security Automation eBPF-Based Anomaly Detection in K3s Clusters and Istio Ambient
Mesh.

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:
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ENINAEON NAPATHPHSEIZ (av urtdpyouv):
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TITAGZ AINAQMATIKHE | [pternet of Quantum Things Prototype for Distributed Quantum
EPTAZIAZ: . . .
Emulation and Secure Communication
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Empiénov: MéAOG e€ETAOTIKAG: MéAo¢ £EETAOTIKNAG:
Mpotewopevn Tpwuehiig Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
) Epeuvntng I, Epguvntikd
(ovouatenwvuua kat , . .
516 ) Enikouooc Kab o Avar\nowthc Kod o KEVTPO «ABnva», Ivotitouto
1610TNTAO, AV UTTAPXOUV) pog nynneg npwing nyning BLOMNXQVIKGV FUTNHATWY
(INBIZ)
TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatemwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

The Internet of Quantum Things is a distributed quantum development and testing environment that interconnects
guantum simulators and small qubit devices across secure distributed nodes. It enables a cross quantum programming
experience compatible with languages such as Qiskit and Eclipse Qrisp, while applying quantum safe encryption, secure
channel management, and continuous security monitoring. This thesis focuses on developing a functional prototype that
demonstrates the core building blocks of the framework. The prototype will include a Quantum Node Emulator for single
qubit and multi qubit operations on classical hardware, a Secure Communication Layer with quantum key distribution for
key exchange and post quantum encryption for classical payloads, a Self Healing and Anomaly Detection module for real
time monitoring and automatic corrective actions, and a Distributed Quantum Simulation Platform that orchestrates
circuits across multiple nodes. Integration with Eclipse Qrisp or Qiskit will allow submission and observation of distributed
experiments. The study examines the performance of the prototype using key metrics such as circuit depth, execution
time, error rates, qubit synchronization delay, and network latency. It also investigates synchronization, scalability, and
security aspects, with the goal of producing a concise framework for dependable and secure I0QT operations in realistic
distributed settings.
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Ztoyol:

* Explore how the Internet of Quantum Things can provide a practical distributed quantum development and
testing environment.

* Implement the main components of the prototype, including Quantum Node Emulator, Secure Communication
Layer, Self Healing and Anomaly Detection, and Distributed Quantum Simulation Platform.

* Integrate Eclipse Qrisp or Qiskit as front ends and define a simple developer workflow for submitting distributed
circuits and collecting results.

* Identify challenges in synchronization, scalability, and security, and establish evaluation metrics such as circuit
depth, execution time, error rates, and synchronization time.

* Develop a concise conceptual framework to guide efficient and secure prototype based IoQT operations.

Me0BodoAoyia:

e Conduct a comprehensive review of distributed quantum simulation, secure communication including quantum
key distribution and post quantum cryptography, and anomaly detection for distributed systems.

* Derive prototype requirements.

* Design a modular architecture and implement the prototype in phases, starting from a single node emulator, then
multi node coordination, then front end integration and demonstration.

* Evaluate the prototype with synthetic workloads using key indicators such as circuit depth, execution time, error
rates, network latency, and synchronization time.

*  Propose practical guidelines for dependable operation and future extension toward hybrid or physical back ends.

AVOMEVOLEVO QTTOTEAECHLOTOL:

* A running prototype that demonstrates distributed quantum emulation with secure communication and self
healing.

e A conceptual framework and reference implementation of the main components, accompanied by reproducible
deployment scripts and a demonstration scenario.

* Recommendations for synchronization, scalability, and security, including the use of quantum safe techniques and
automated monitoring.

Nebio £épsuvag:

* Distributed quantum computing and simulation, secure communication with quantum key distribution and post
guantum cryptography, anomaly detection and self healing in distributed systems.

* Developer tooling and front ends for quantum programming, such as Eclipse Qrisp and Qiskit, in the context of
distributed experiments.

Evéewtikn BipAoypadia:
Kefaloukos, I., Tcholtchev, N., Kourtis, M. A., Oikonomakis, G., Rompogiannakis, E. E., & Markakis, E. (2025). The Internet

of Quantum Things (loQT)-A New Frontier in Quantum Emulation and Simulation. In Joint National Conference on
Cybersecurity 2025.

https://csrc.nist.gov/pgc-standardization

Altman, E., Brown, K. R., Carleo, G., Carr, L. D., Demler, E., Chin, C., ... & Zwierlein, M. (2021). Quantum simulators:
Architectures and opportunities. PRX quantum, 2(1), 017003.

Bel, 0., & Kiran, M. (2025). Simulators for quantum network modelling: A comprehensive review. Computer Networks,
111204.

AmAwpuatikég Epyaocies Eapivou Eéaunvou 2025-2026 Touéa TnAsmikotvwviwy kat TexvoAoyiag MAnpowopikng
42



https://csrc.nist.gov/pqc-standardization

Mitra, S., Jana, B., Bhattacharya, S., Pal, P., & Poray, J. (2017, November). Quantum cryptography: Overview, security
issues and future challenges. In 2017 4th international conference on opto-electronics and applied optics (optronix) (pp. 1-
7). IEEE.

Bos, J., Ducas, L., Kiltz, E., Lepoint, T., Lyubashevsky, V., Schanck, J. M., ... & Stehlé, D. (2018, April). CRYSTALS-Kyber: a
CCA-secure module-lattice-based KEM. In 2018 IEEE European symposium on security and privacy (EuroS&P) (pp. 353-
367). IEEE.

NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPFAZIAS: IoT Forensic Pipeline for Collection, Normalisation, and Correlation
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Empiénov: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:
Npotewopevn TpwueAng Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog

E€etaotikn Emutponn:

Epeuvntng I, Epguvntikd

OVOUNTENWVUUN KAl . . .
(ovou H KEVTPO «ABnva», Ivotitouto

sLétnta, av undpyouv) Enikoupog KaBnyntrig Avarinpwtrig Kabnyntig BLOLNYQVIK(Y SUGTNTWY
(INBIZ)

TuvenBAénwv (av OVOMOTENWVULO: I5otnta:

UTTAPXEL):

(ovopatenwvupo Kat

WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Digital evidence acquisition in heterogeneous loT/edge environments is critical for time-sensitive operations, public
safety, and incident response, where fast, reliable, and secure handling of data is essential. Ensuring that evidence is
collected in a forensically sound manner, while preserving integrity, provenance, and access controls, is a prerequisite for
trustworthy analysis and decision-making.

This thesis focuses on the design and implementation of an automated evidence system tailored to loT. The system targets
real-time acquisition of court-admissible data across diverse devices and storage formats, including device logs,
communication flows, and ephemeral artefacts such as RAM or cache contents. Real-time capture will be achieved
through continuous monitoring and packet sniffing, leveraging mechanisms for traffic capture and packet handling so that
critical evidence is preserved before it can be overwritten.

For chain of custody, a blockchain based ledger will record every interaction with collected evidence, from initial
acquisition to transfer and storage, producing an immutable and tamper resistant audit trail. The ledger will integrate
with an upper evidence-analysis and data-correlation layer, enabling seamless transfer to analysis modules with full
provenance tracking. Access-control policies and role-based permissions will ensure that only authorized agents interact
with the evidence, protected via multi-factor authentication and encryption. For evidence analysis and correlation, the
system will first normalize heterogeneous information into standardized formats aligned with relevant industry standards;
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then, association-learning techniques will be employed while dedicated LLM/SLM agents will be explored to automate
the correlation process.

ZtoyoL:

e Explore automated, forensically sound evidence acquisition for heterogeneous loT/edge environments with a
focus on real-time capture.

e Investigate continuous monitoring and packet-sniffing approaches for preserving critical evidence prior to
overwriting.

e Identify design and security requirements for custody integrity, including ledger-based provenance, RBAC, MFA,
and encryption.

e Develop a conceptual framework integrating acquisition, custody management, normalization, and correlation
(incl. association learning and LLM/SLM agents).

MeBodoloyia:

e Conduct a comprehensive review of loT/edge forensics, chain-of-custody models, packet capture, and evidence
normalization standards.

e Design a modular architecture (collector agents, secure transport, custody ledger, normalization/correlation
pipelines) and implement a lab prototype.

» Evaluate performance using key indicators such as evidence-capture success rate, latency/throughput, custody
integrity, and system overhead.

* Examine security and compliance aspects (access control, MFA, encryption in transit/at rest, data minimization).

* Propose a framework and guidelines to support dependable evidence acquisition and correlation in
heterogeneous loT settings.

AVOMEVOEVO QTTOTEAECHLOTOL:

* Improved understanding of real-time, forensically sound evidence acquisition for loT/edge systems.

* A conceptual and prototypical framework for blockchain-backed custody and provenance with seamless
integration to analysis layers.

« Recommendations and best practices for normalization, correlation (association learning, LLM/SLM agents), and
secure access control.

Nedio £peuvag:

« Digital forensics and loT/edge evidence acquisition; secure custody and provenance via distributed ledgers.
* Continuous network monitoring and packet capture for volatile/ephemeral artefacts.
* Evidence normalization and ML-assisted correlation across heterogeneous data sources.

Evéewtikn BLpAoypadia:
Casey, E. (2011). Digital evidence and computer crime: Forensic science, computers, and the internet. Academic press.

Al-Mousa, M. R. (2021, July). Generic Proactive loT Cybercrime Evidence Analysis Model for Digital Forensics. In 2021
International Conference on Information Technology (ICIT) (pp. 654-659). IEEE.
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Yaacoub, J. P. A,, Noura, H. N., Salman, O., & Chehab, A. (2022). Advanced digital forensics and anti-digital forensics for
loT systems: Techniques, limitations and recommendations. Internet of Things, 19, 100544.

NIST SP 800-86, Guide to Integrating Forensic Techniques into Incident Response.

Atlam, H. F., Ekuri, N., Azad, M. A., & Lallie, H. S. (2024). Blockchain Forensics: A Systematic Literature Review of
Techniques, Applications, Challenges, and Future Directions. Electronics, 13(17), 3568.
https://doi.org/10.3390/electronics13173568

NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ Evaluating Wireless Networks for UAV-UGYV Cooperative
EPTAZIAZ: . . . .
Operations in Emergency Communication
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Empiénov: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Mpotewopevn Tpwuehiig Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
) Epeuvntng I, Epguvntikd
(ovouatenwvuua kat , . .
516 ) Enikounoc KaBnvnth AvarAnowthc KaBnynth Kévtpo «ABnvay», Ivotitouto
1610TNTAO, AV UTTAPXOUV) pog nynneg npwing nyning BLOMNXQVIKGV FUTNHATWY
(INBIZ)
TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatemwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Wireless communication technologies, such as Wi-Fi, 5G, and other emerging networks, are essential for real-time data
exchange, remote control, and operation in dynamic environments [1]. These capabilities are particularly important for
public safety and disaster management, where fast, reliable, and secure communication is critical.

This thesis focuses on how wireless communication can support and improve the collaboration between Unmanned Aerial
Vehicles (UAVs) and Unmanned Ground Vehicles (UGVs) in emergency situations [2]. UAVs provide aerial observation and
mapping, while UGVs perform ground-level tasks, such as search and inspection. The interaction of these two types of
robotic platforms is used as a representative scenario to illustrate the challenges and requirements of multi-agent
operations over wireless networks.

The study examines the performance of wireless networks in supporting such collaboration, considering key metrics such
as latency, reliability, and throughput. It also investigates issues related to network performance and interoperability, with
the goal of developing a conceptual framework for robust and reliable wireless-enabled UAV-UGV operations in
emergency scenarios [3].

Ztoyou:
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e Explore how wireless communication technologies, such as Wi-Fi and 5G, can support operations in emergency
scenarios.

e Investigate the role of UAV and UGV platforms in disaster response, using them as a model for studying multi-
agent operations.

e Identify potential challenges in deploying wireless networks for critical applications, such as network stability,
reliability, and interoperability.

e Develop a conceptual framework to guide efficient and reliable UAV-UGV operations over wireless networks.

Me0BodoAoyia:

e Conduct a comprehensive review of existing wireless communication systems and their application to multi-agent
robotic systems.

e Consider UAV-UGV cooperation as a model scenario to explore network requirements.

e Evaluate the performance of wireless networks using key indicators such as latency, throughput, and reliability.

e Examine network-related issues, such as network coverage, interference, and compatibility between between
different wireless techologies such as 5G, WiFi, etc.

e Propose a framework to support dependable multi-agent operations over wireless networks.

AVOMEVOLEVO QTOTEAECHLOTOL:

e Improved understanding of the capabilities of wireless networks, such as Wi-Fi and 5G, for supporting the
operation of UAVs and UGVs in emergency situations.

e A conceptual framework to improve the reliability and performance of wireless networks for supporting UAV—
UGV operations in emergency scenarios.

e Recommendations for addressing challenges in wireless networks, such as stability, reliability, and
interoperability.

Nebio £épsuvag:

e Study of wireless communication networks, such as Wi-Fi, 5G, and other evolving technologies, in emergency and
disaster management.
e UAV-UGV collaboration as a conceptual scenario for evaluating wireless network performance.

Evéewktikn BLBAoypadias:

[1] Reem Hejazi, et al. “An Integrated UGV-UV System for Real-Time Disaster Management: A Multi-Protocol
Communication Framework”, 2025, 8th International Conference on Enterprise Systems (ES)

[2] Isuru Munasinghe, et al., A Comprehensive Review of UAV-UGV Collaboration: Advancements and Challenges, Journal
of Sensor and Actuator Networks, 2024

[3] Juan Bravo-Arrabal, et al., “Field report on experimental comparison of a WiFi mesh network against commercial 5G
in an underground disaster environment” 2023, IEEE International Symposium on Safety, Security, and Rescue Robotics
(SSRR)

NPOYNOGEZEIZ ANAAHWHZ EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtcapyouv):

TITAOS AINAQMATIKHE
EPFAZIAS: Meyara I'hooowkd Movtéla ko Aoyikog Ilpoypappatiopnoc
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OVOLOTENWVUHO: JwtAplog Mmatodkng
Itoweia ElonyntA: TnA. Mpadeiou:

Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplBuoG ortovdaoctwv: 1
MNpotewopevn TpyueAng EmuBAEnwy: ZuVvenIBAEnwWY: TuveruBAEnwy:
E€etaotikn Emutponn:

Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng

(ovouatenwvuua kat
sLétnta, av undpyouv) Enikoupog Kabnyntrig KaBnyntrg Enikoupog KaBnyntrig
TuveruBAénwv (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kot
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Jta mAaiola tng epyaociag Ba e€etactel n Suvatotnta epoapuoyng AoylKoU TPOYPAUUOTIONOU HE XPROoN MEYAAWV
YAwoolkwyv povtéAwv (Large Language Models-LLMs). Zuykekpluéva Ba avamtuxBolv apXkad TTPOYPAUUATO LE XPron
Prolog w¢ kUpLog yAwooag AoylkoU mpoypappotiopol mou Ba emthUouv diddopa mpoPAuata e KUPOLVOUEVO Babuo
SduokoAilag. Ztnv ouvéxela Ba {ntnBel amno diadopa LLMs n emiduon twv (Slwv mpoPAnuatwy eite an’ euBeiag, eite péow
™G dnpoupyiag kwdika os Prolog wote va afloAoynBel n xpnowoTnTd Toug ota Aaiola Tou AoyLkoU TPOoYPAUUATIOUOU.

ItoxoL:

1. Anuoupyia cuvolou poBAnuATwyY Kal avtiotolyou kwdika o Prolog wg benchmark.
2. MeA€tn anodoong LLMs otnv eniAuon twv npofAnuatwv tou benchmark kat kpttikr avaluon anoteAecudtwy

MeBodoloyia:

Emdoyn mpoPAnuatwy kat avantuén Avcswv dnuoupyla benchmark kat xprion clyxpovwv Kal eAeVBepa mpooBacipwv LLMs yia
afLoAoynaon Toug

AVQLEVOLEVA AOTEAECLATAL:

1. Kelpevo SutAwpatikng gpyaciag mou adopd TNV AMOTEAECUATIKOTNTA Twv LLMs og Aoylkd mpoypappatiopo kat Slides
mapouciaong

2. Benchmark afloAdynong kat avolyta npooBactpa anoteAéopata afloAoynong mou Ba avéBouv oto github.

3. MBavn epyacia N mapouciach o€ OXETIKO CUVESPLO av UTtApXouV evdladEpovta anoteAéouata

Nebio £épeuvag:

1. Aoywog MNpoypapLaTiopog
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2. Meydha Nwooka Movtéla

Evésiktikn BLBAoypadia:

1. YAO padnuatwv Texvntic Nonpoolvng kot Aoylkou MNpoypappatiopol
2. IXetkeég Snuooleloelg os google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHS AINAQMATIKHS EPTAZIAS:

Texvntr) Nonuoouvn kat Aoykog Mpoypapotiopnds
ENINAEON NAPATHPHZEIZ (av urtapyouv):

TITAOZ AINAQMATIKHZ

EPFAZIAS: Avaivon oopng Tov Linked Open Data Cloud
OVOLOTENWVUHO: Jwtnpng Mmatodkng
Ztoyeia Elonynti: TnA. padeiou:
Email: sbatsakis@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo g€aunvo 2025-2026
AplBuOG ortoudactwv: 1
Mpotewopevn TpLuelng EmBAEnwy: ZuveruBAénwy: ZuverIBAEnwv:
E€etaotikn Emutponn:
TwtRpn¢ Mnatodkng Niko¢ Mamaddkng Xapn¢ Mamadakng
(ovouatenwvuua kat
5LotnTa, av undpyouv) Enikoupog KaBnyntrig KaBnyntrg Enikoupog KaBnyntrig
SuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTALPXEL):
(ovopatenwvupo Kat
duotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Yta mAaiola tng epyaociag Oa avoluBel n dopn tou e€etaotel N Sdopn tou Linked Open Data Cloud (LOD) kal ot t8Ldtntég
Tou (OUVOAIKO pEyeBog, aplOUOC KOUBWY, CUVSECLUOTNTA, KEVTPLKOL KOMPBOL KTA.). ZUYKEKPLUEVA LE XpHon gpyaAsiwv
QVOLYXTOU AOYLOULIKOU KOl EEKLVWVTAC atO KEVTPLKOUG KOpBoug tou LOD Ba akoAouBnBolv ol cUvSeopoL WaTe va Yivel
akpBng kataypadn tou. H Swadikacio auth Oa mepAapPdavel emovaAnmTikd evtomiopnd ocuvdéopwv, olvEeon,
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KatéBaopa Sedopévwy, avaluaorn, evtoriopd cuvSEéopwy KTA. (crawling). O¢ e€etactel n SuvatotnTa anobrnkeuong Tou
LOD cloud o€ éva cUotnua wote va gival ePIKTA N anmoteAeopatiky UTTOBoAR epwTnUATWY o SPARQL oto cUVOAO ToU.

Ztoyol:

1. Anuwoupyia kwdika yia crawling tou LOD cloud.
2. MeAétn duvartotntag anobrikeuong otlyuLotumou tou LOD cloud keviplkd og €éva cUoThUa.

Me0BodoAoyia:

Ertthoyn kataAAAAwv gpyaldeiwv avolxtol Aoylopikol yla crawling kat yla semantic web kat epappoyrig toug oto cuvolo tou LOD
cloud kat a€loAdynon Twv amoteAecUATWVY.

AVALEVOLLEVA ATTOTEAECHLATAL:

1. Keipevo SmMAwpATIKAG epyaciag mou adopad tnv Sour tou LOD cloud kat Slides mapouasiaong
2. Kwdkag mou Ba xpnoiuomnotnBei yia LOD cloud crawling kat anoteAéopata afloAdynaong mou Ba avéBouv oto github.
3. MBavn epyacia ) mapouciaon o€ OXETKO CUVESPLO av UTIAPXOUV evSLadEpovTa amoteAéopata

Nebio £épeuvag:

1. ZInuacloAoyikog lotog
2. Linked Open Data

Evéeiktikn BLBAoypadia:

1. YAO pabnuatwv Texvntrg Nonuoolvng Kal Znpacloloykol lotou
2. Ixetkég dnuoolevoelg og google scholar/scopus.

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPFAZIAS:

Texvnt Nonpoouvn Kot ZnUacloAoyLkog lotog

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Avantoén I'pagov I'vrong Yo laTpikéc Qoproyég
OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:
Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng
(ovouatenwvuua kat
1616tnTa, av undpyouv) Entikoupog KaBnyntrg Kabnyntnig Entikoupog KaBnyntrig
TuveruBAénwv (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

21a mAaiola g epyaciag Ba dnuoupynBel Mpadog Nvwong -Knowledge Graph (KG) yia Latpikn adbnon mou Ba emheyetl
arnd emPAENWY KABNYNTA Kat poltnth avaloya tv Slabecipotnta Twv mNywv mAnpodopiag, TNV amnynon tng OXETKNG
epyooiag kot Tnv un umapén avaloyou Knowledge Graph yia tnv idta mabnon. O Mpadog MN'vwong mou Ba avamtuyxBei Ba
elval mpooBACLUOC XPNOLLOTIOLWVTAG TEXVOAOYLEG ONUACLOAOYLIKOU LOTOU Kol N TANPOTNTA Tou Kot n aglomiotia tou Ba
alohoynBolv péow oelpdg epwtnudtwy os SPARQL mou Ba urtofAnBolv otov ypado yvwonc.

ZtoyoL:

1. Anuwoupyia yiwa Knowledge Graph mou Ba adopd mabnon yla tnv onola dev €xel avantuxBel éwg twpa e€elbikevupévo KG.
2. Afoloynon mAnpotntag kat aflomiotiag tou Knowledge Graph e xprion SPARQL queries.

MeBodoloyia:

Xpron kataA\nAwv gpyaleiwv avolxtol Aoylopikol yla Semantic Web kat mnywv énwg PubMed, Drug Bank, Mesh kat Sider ywa
Snuoupyia tou Knowledge Graph. Anuoupyia SPARQL queries kupavopevou Babuou Suokoliag yia tnv aflohdynon tou Knowledge
Graph.

AVAEVOLEVA ATTOTEAECHATAL:

1. Keipevo SMAwMATIKAG epyaciag mou adopad tnv nuoupyia medical KG yla cuykekpluévn mabnon kat Slides mapouaciaong
2. Kwdkag mou Ba xpnoipomnolnBel yia tnv dnuoupyia tou KG, to Knowledge Graph kat amoteAéopata afloAdynaong mou Ba
eivat StaBéoa avouyta.
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3. MBavn epyacia N mapouciaon o€ OXeTKO CUVESPLO av UTIAPXOUV evOLadEpovTa amoteAéopata

Nebio épeuvag:

1. ZInuacloAoyikog lotodg
2. Medical Knowledge Graphs

Evéewktikn BLpAoypadias:

1. YAO paBnuatwv Texvntrg Nonuoolvng kal Znpacloloykol loTtou
2. Ixetkég Snuootelioelg o google scholar/scopus.

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

Texvntr Nonpoaoulvn Kalt INpacloAoykog 10tog

ENINAEON MAPATHPHEEIS (av untdpyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Eg@appoyn Nevpovik@v Aiktvov I'pdoov og I'pagpovg I'voong
OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:
Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng
(ovouatenwvuua kat
1616tnTa, av undpyouv) Entikoupog KaBnyntrg Kabnyntnig Entikoupog KaBnyntrig
TuveruBAénwv (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

2ta mAaiola tng epyaciag Ba xpnoipomnotlnBouv veupwvikd Siktua ypadwv Graph Neural Networks (GNN) og ypadoucg
yvwonc Knowledge Graphs (KGs). Ot ypadol yvwong xpnolpomnolouvtal os peyalo Babud otnv avamapdotacn yvwong,
£16LKA O LOTPLKEG edpappoyES aANG cuxva Sev mepLéxouy ANPN MAnpodopia kabw ocuvdualouv Sedopéva amo dtadopeg
TiNYEG He SladopeTIkA emineSa MANPATNTAG KOL AELOTILOTIOG CUVETWG UTTAPXEL AvAyKn yla duvatotnta npoPAsedng téoo
TLUWV IOV Aglmouv 600 Kal UTtaPENG A LN AKLWVY TIOU TIPOG TO Tapov Sev udiotavtal oe unapyovieg Mpadouc. Tumkol
aAyoplOpoL UNXaVvIKAG pAadnong ouxva Oev amodidouv LKAVOTOLNTIKA O auTh TNV mepimtwon  kabwg Sev €xouv
oxeblaotel yia epappoyn o Sedopéva pe popdn ypadou onw ta KGs, aAAd ta GNNs mou anoteAoUv npoodatn e01KN
TEPIMTWON VEUPWVIKWY SIKTUWV gival KOTAAANAQ yla xprion o Tétolou Tumou dedopéva Kal Ba xpnotuomnotnBolv ota
mAaiola tng epyaciog. Katd tnv Stdpkela tng epyaocieg Ba xpnowuomnonBolv GNNs o KGs kal Ba yivel agloAdynon tng
anddoon ¢ Twv HoviéAwv ou Ba dnutoupynBoulv.

ItoxoL:

1. Mabnon kataAAnAwv poviéAwv GNNs og umtapyovteg ypadoug yvwong.
2. AfoAoynon anddoong Twv PoviEAwv ou Ba avantuxbouv

MeBodoloyia:
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Avantuén povtéAwv GNNs pe SLapOPETIKEG TTAPAPETPOTIOLOELG XPNOLLOTIOLWVTAS UTIAPXOVTA TIPAYUATIKA 1} ouvOeTikd KGs yla
training kat performance evaluation L€ TLG TUTIKEG LETPLKEG UNXAVLKNAG HABNnong (precision, recall, F1 measure, AUC) autwv Twv
HLOVTEAWV.

AVQLEVOLLEVA ATTOTEAECLOTAL:

1. Keipevo SumAwpatikig epyaciag mou adopd tnv Snuiovpyia GNN models kat Slides mapouaiaong
2.  Kwdwkag yia training kat evaluation kat anoteAéopata afloAdynong.
3. MBavn epyacia N mapouciaon o€ OXeTKO CUVESPLO av UTIAPXOUV evOLadEpovTa amoteAéopata

Nebio épeuvag:

1. Texvnt) Nonupoaouvn
2. Avanapadaotaon N'vweong
3.  Mnxovikiq Md6non

Evéewktikn BLpAoypadia:

1.  YAO padnuatog Texvntng Nonpoouvng, Mnxavikng Maénong
2. Zxetkég dnuooleloelg og google scholar/Scopus.

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPFAZIAS:

Texvnt Nonuoaouvn
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAOZ AINAQMATIKHE Merétn ko E@appoyn Teyvikov Epunvevoiung Teyvntiig

EPTAZIAL: Nonpoovvic (Explainable Artificial Intelligence) otnv Aviyvevon
Avopoi@v pe ypnon Mnyevikig (Madnong Machine Learning)
OVOLOTENWVUHO: Zwtnpng Mnatodkng
Ztoyeia Elonynti: TnA. padeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog;: Eapwvo e€aunvo 2025-2026
AplOOG oTtouSacTwv: 1
Npotewopevn TpLuelng EmBAEnWV: ZuveruBAénwv: TuverIBAEnwv:
E€etaotikn Emitponi:
Jwtneng Mnatodakng Nikog Namadakng Xapng MNamaddakng
(ovouatenwvuua kat
15LétnTa, av undpyouv) Entikoupog KaBnyntrig Kabnyntrig Entikoupog KaBnyntrig
SuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTALPXEL):
(ovopatenwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Y1a mAaiolo tNG SUTAWUATIKAG epyaciag Ba peletnOsei n edbappoyn texvikwv Mnxavikng Mabnong (Machine Learning)
yla thv avixveuon avwpoAwwv (Anomaly / Outlier Detection) oe cUvola &edopévwy, oe cuvbuaouo pe peboddoug
Epunvevowung Texvntng Nonpoouvng -Explainable Artificial Intelligence (XAl).

Juykekplpéva, Ba avamtuxBolv apxlkd poviéla aviyveuong avwpallwy oe transactional fj system datasets, pe xprion
ouyXpovwyv OAyopilBUwWY pNXaviknAg HABnong. 2tn ouvéxeld, Ba eVOWUATWOOUV TEXVIKEG EPUNVEUCLUOTNTOC
(explainability), omwg SHAP kat LIME, pe otoxo tnv eppnvela Kot TNV Katavonon Twv anoddoewv TwV LOVIEAWV.

Méoa and tn olykplon Stadopetikwv adyopiBuwy kat pebodwv enefnynong, Ba aflodoynBbel o Babuodg otov omoio ot
TEXVIKEG Explainable Al pmopoUv va BeAtiwoouv tn Stadavela, Ty aglomotio Kal T XPNoWOTNTA TwV CUCTNUATWY
avixveuoncg avwUoALWY O TIPAYUOTIKEG EPAPOYEC.

Ztoyol:

1.Avamtuén kot oflohdynon povtéAwv Anomaly / Outlier Detection oe mpoaypatikd f  ovolktd datasets.
2.Evowpadtwon kol peAétn texvikwv Explainable Al yia tv epunveia Twv  amoddcewv TWV UOVIEAWV.
3. IUykplon OSLadOpPETIKWY TPOOEYYIOEWV WG TPOC TNV aKpiBELR, TNV EPUNVEUCIUOTNTO KOL TNV TIPOKTLKA TOUG
XpnoLpotnta.

4. AvaAuon TwV MAEOVEKTNHATWY KOL TWV TIEPLOPLOHWY TwV explainable pebodwv o cuotuata aviyveuong avwpaALwy.
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Me0BodoAoyia:

Erilloyn katdAnAwv datasets (transactional, network rj system data), mpoenefepyaoia kat feature engineering. Avamtuén kat
ekmaidevon povtéAwv anomaly detection pe xprion clyxpovwv Machine Learning BLBAloBnkwv. Edappoyn texvikwv Explainable Al
(r.x. SHAP, LIME) kat avaAuon Twv mapayopevwy eEnynoswv. Nelpapatikr afloAdynon Kol cUYKPLON TWV AMOTEAECUATWVY.

AVOMEVOEVO OMOTEAECLOTOL:

1. Keipevo Suthwpatikng epyoociag kat slides mapouoiaong oxetikd pe tn ouvbuaotik edpappoyry Anomaly Detection kat
Explainable Al.

2.  YAomoinon oAokANPpWUEVOU TIELPAATIKOU CUCTAUATOC Kal Snuocisuon Kwdika Kol arnoteAecudtwy oto GitHub.

3. Auvatétnta ouyypadnc EMLOTNUOVIKAG EpyAciag | mapouciaong o OXETIKO cuvESpLo, edpocov mpokUouv evdladEpovta
anoteAéopaTA.

Nedio £peuvag:

1. Machine Learning kot Data Science
2. Anomaly / Outlier Detection
3. Explainable Artificial Intelligence (XAl)

Evéewktikn BLpAoypadias:

1. YAO padnuatwv Texvntrig Nonpoouvng kat Mnxavikng Maénong
2. ZIxetkég dnuoolevoelg og google scholar/scopus.

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPFAZIAS:

Texvnt Nonuoouvn kat Mnxavikn Mabnon
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAGZ AINAQMATIKHE |y B151c6g Toihoyiopés pe Meyara I'hoooikd Movtéla kKot Aoyiké
EPTAZIAZ: . , , ,
Hpoypappatiopno v Eppnvevoyun Teyvnt Nonpoosovn
OVOLATENWVUHO: Zwtnplog Mmatodkng
Itoweia ElonyntA: TnA. Mpadeiou:
Email: sbatsakis@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:
Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Entikoupog KaBnyntrig KaBnyntrig Entikoupog KaBnyntrig
TuveruBAénwv (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

2ta mAaiola tnG SutAwpaTkAG epyacioag Ba peAetnBel n amoteAeopaTIKOTNTA UBPLOIKWY CUOTNUATWY TEXVNTAG
vonuoaouvng ou cuvdualouv Meydla NMwootkd Movtéla pe SLadopeTIKA TTPOYPAUUATIOTIKA Tapadeiypota, U Eudaon
otov Aoyikd mpoypoppatiopd. Ta LLMs Ba xpnowtomotnBoUv ylo TV Katavonon Kal mopoywyn Sounuévng yvwaong amno
nipoBARaTa AoylkoU GUANOYLOUOU, EVW 0 AOYLKOC TTPOYPOUUATIONOG (Y. Prolog) kat o S1adikaoTikOG TPoypOoUATIONOG
(r.x. Python) Ba aflomoinBolv wg evaAAaKTIKA UBPLEIKA MAaiola cuANoyLopUoU Kol eAéyxou. H epyacia Ba emikevipwbel
otn oxedlaon, uAomoinon Kal CUYKPLTIKY a§LOAGYNOoN TwV apanavw uBpldikwy npooeyyioswy, e éudacn otn AOYLKN
OUVETELQ, TNV EPUNVEUCLUOTNTA KAL TNV AELOTILOTIO TWV ATIOTEAECUATWY

Itoxol:

1. Ixeblaon uPpldikol cuotuartog LLM + AoywkoU npoypappatiopou (Prolog)

2. 3xebiaon uBpLdikol cuothuatog LLM + Stadikaotikol ripoypappatiopol (Python)
3. ZUykplon Twv §U0 UPBPLELIKWV TPOCEYYIoEWV WG TIPOG aKplBELA, AOYLIKN CUVETELD KOL EPUNVEUCLUOTNTA
4. A&oloynon Stadopetikwy LLMs (r.x. ChatGPT, Gemini, Claude, DeepSeek)
5.  KpLtikn avaAuon TTAEOVEKTNUATWY KaL TIEPLOPLOUWYV KABE MPooEyyLong
MeBodoloyia:

- EmtAoyn cuvoAou mpoPAnuatwy Aoykol cUAAOYLoOU amo urtdpxovta benchmarks kat cuvBeTikd oevapla
- Avantuén uBpLdikwv pipelines:

- LLM - Prolog
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- LLM = Python
- Nelpapatikn afloAdynon Twv uBPLSLKWY CUCTNUATWY
- ZUYKPLTLKN avVAAUCH OTOTEAECHATWY UETOEV:

1. LLM pévo

2. LLM + Python

3. LLM + Prolog
AVOMEVOEVO OMOTEAECLOTOL:

1. YMAomoinon Asttoupylkwv UBPLEIKWV GUGTNUATWY GUAAOYLOUOU

2. Nepapatiky cuykplon Aoyikol Kat Stadlkaotikol poypappatiopol o uBpLdiko meptBaAiov

3. Tekunpwuévn avaluon tg ouvelodopdg Tou AoyLKoU TIPOYPAUATIOUOU 0TV EPUNVEUGLUOTNTA TwV LLMS
4. Keipevo SutAwpatikAc epyaoiag kal mapouciaon anoteAeouaTwWyY

Nedio £peuvag:

Texvntr Nonuoouvn

Meydha NMwootkd Movtéla

Noykoc Mpoypapuatiopds

YBp1dika (Neuro-symbolic) Zuotiuata

Eal o

Evéewktikn BLpAoypadias:

1. YAO padnuatwv Texvntig Nonpoouvng kot Aoylkou Mpoypapatiopol
2. Ixetkég Snuootevoelg os google scholar/scopus (evdeiktikd .Batsakis S. et.al. “Model checking using large language models—
evaluation and future directions” Electronics 14 (2),, 2025.)

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPFAZIAS:

Texvnt Nonpoouvn kot Aoylkog Npoypaatiopog
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAGZ AINAQMATIKHE | pyeraidevon Large Language Model yuo vrofor0non ackovpevoy o
EPTAZIAZ: , , , .
amopaKpPLGuEVo gpyactipro pe 0épa to Internet of Things
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
ApLlOUOG otoudacTwv: 1
Mpotewépevn TowpuehAc EruBAénwy: MéAOG £€ETAOTIKAG: MéAog e€ETAOTIKNG:
E€etaotikn Emutponn: KAPAMMIAHS
MANATIQTAKHZ ZMYPIAQN MNAMAAAKHZ NIKOAAOZ
(ovouatenwvuua kat KQNZTANTINO2
isuomta, av undpxouv) AvarAnpwtng Kadnyntng KaBnyntng EAIN
TuveruBAEnwv (ov OVOMATENWVUO: I616tnTa:
UTtApXEL):
(ovopatenwvupo kat
dLotntay)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Ta peydAa yAwoolkd povieha (Large Language Models - LLM) eival foundation models mou xpnoiiomnolouy texvnti
vonuoouvn (Al), Babia padnon kat tepdoctio cUvola Sedopévwy, cupmeplapBavopuévwy LOTOToTwyY, apBpwv Kat
BBAiwv, yia tn Snuioupyia Kewwévou, tn petadpacn HeTafl YAWOOWV Kal TN ouvTagn TTOAAWY TUTIWV TIEPLEXOUEVOU.
Mevikd, umtdpyxouv SUo TUTOL AUTWV TwV generative Al models: Ta LOLOKTNTA HOVTEAQ KL Ta LOVTEAQ avolxtoU Kwdika. Ta
LLM avouxtol kwdika ival Swpedv kot Slabéoiuo os omolovdnmote yla mpocBoacn, XpHon yla omolovERmoTE OKOTO,
Tpomnonoinon Kot enavadiavoun. EmutAéov mpoodépovtal yia fine-tuning, kabwg emutpénetal va mpooteBouv véa
XOPAKTNPLOTIKA 0To LLM Ttou va wdeAoUV T CUYKEKPLUEVN XPrioN TOUG 1 va eKMALSEUTOUV O GUYKEKPLUEVA CUVOAQ
Sedopévwv.

Evbelktika, To Falcon, amo to Technology Innovation Institute (TII), eivat éva LLM avolktoU kwdika mou Statibetat wg raw
model yia fine-tuning. Mmopei va xpnotpomnotnOset pe chatbots yia tn dnpiouvpyia dnuloupyLkol Kelpévou, TV emtiuon
ouVOeTWY MPOPANUATWY KOl TN HElwWoN Kal TNV autopatonoinon emavohappavouevwy epyaciwy. Emiong, to StarCoder,
ard tn Hugging Face, eivat £vag coding assistant LLM avolytoU kwdika mou €xel ekmaldeutel og kwdika amo to GitHub.

JKOTOG TNG apouoas SUTAWMATIKAG lval n puBULon evdg pre-trained LLM avolkToU KwOLKA TIPOKELUEVOU VO QTTOVTAEL
OTLG EpWTNOELG aokoLpevwy (Virtual tutoring) oe £va amopoKpuopEvo epyaothplo (remote lab), to omoio €yt otnOsi pe
QVTIKE(HEVO TNV aoUyXpovn eknaidevon os BEpata npoypappatiopoU yia to Internet of Things. Entiong, {ntoUpevo sival
va eAEYXEL TOV KWSLKOL TTIOU ypAdOUV OL EKTTALSEUOEVOL KOLL VOL TOV CUYKPLVEL UE UTTAPXOV TIPOTUTIO.
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References

1. What are foundation models?, available from https://research.ibm.com/blog/what-are-foundation-models

2. How open-source LLMs are challenging OpenAl, Google, and Microsoft, available from
https://bdtechtalks.com/2023/05/08/open-source-llms-moats/

3. Open source large language models: Benefits, risks and types, available from https://www.ibm.com/blog/open-
source-large-language-models-benefits-risks-and-types/

4. Falcon LLM, available from https://falconlim.tii.ae/

5. StarCoder LLM, available from https://huggingface.co/bigcode/starcoder

NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

MPOrTPAMMATIZMOZ, TNQZEIZ EYDYQN ZYZTHMATQN, INQZEIZ MTPOTPAMMATIZMOY FA TO INTERNET OF THINGS

ENINAEON MAPATHPHEEIS (av untdpyouv):
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TITAOZ AINAQMATIKHE 2OGTILO AVIYVEVGIG UVOURUAMAOV KOl TOPOKOA0VONOoNG TNG VYElag

EPTAZIAL: UTOTAPLAOV PUE AP CT TPONYREVOV TEYVIKOV TEYVIITIIS VO LOGUVI|S KOL
UNYOVIKIG pabnong
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodogc: Eapwvo e€aunvo 2025-2026
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EmiBAénwv: MéAoc e€eTaoTikig: MéAog e€eTaoTIKAG:
FieTaoT EmTpom: MANATIQTAKHZ 2MYPIAQN BEPNAPAQY AHMHTPA KAPAMMIAH2

(ovouatenwvuua kat KQNZTANTINOZ

16L0TNTO, AV UTTAPYOUV)

AvarmAnpwtng Kadnyntng Enikoupn KaBnyntpla EAIN
TuveruBAsnwyv (av OVOLATENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopoatenwvupo Kat
dLotntay)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

JKomoOG TNG SUTAWMATIKAG £ival n avamtuén evog MPOoNYyUEVOU CUCTAUATOC QVIXVEUONG QVWHAALWY, TO OMOI0 HEOW
TEXVIKWYV TEXVNTAC VONUOoUVNG Kal LNXOVIKAG Ladnong Ba sival os B£on va mapakoAouBel kat va TpoBALTEL TNV uyeia
TWV UINATapLwy o€ EEOTIALOMO TTOU TPododOoTELTAL e PEULA MPWTIOTWE HECW TIPLZOG KOl £XEL TIC LMOTAPLEG WG EPESPIKN
ninyn tpododoaoiag.

MapakoAouBwvtag BAcIKEG PETPIKEG OMWCE N TAON, Ta AUMEP (pevua) Kot n Beppokpacia, To clotnua Ba avixvevel
avwHaAieg TOoo KaTa Tt SlapKeLla evepyoUg XPAoNG TNG Uratopiag (m.x. katd tn SldpKela SLOKOMWY PEUUATOC) 60O Kal
KOTA TG MEPLOSOUG avapovic. To cuotnua Ba evtomnilel ibavr) unofaduion tng pnatapiag, un ¢puctoAoykols pubpoug
ekdpoOpTIonG, untepOéppavon Kat AAAa {NTAATA TTOU UMOPEL vo. emnpedoouv thv anddoaon, mapexovtag lGOMOLAOELS O
TIPAYHOTIKO XPOVO Kol TIPOYVWOTIKEG TAnpodopieg yia t StachdAion tng alomotiag Twv ehedpLKWV CUCTNUATWY
toxvocg.

H avamntuén tou cuotpotog mepAopBaveL:
e JuM\oyn kat poenetepyacia Sedopévwy (6eSopéva XpovooeLpwV).
e Metpnoelg: Taon, Aunép, Oepuokpaaia.

e ANPn xpovooeLlpwv KATA T ¢Aach XpHong tng wmatapiag kot Kotd tn ¢acn avapovnc.
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e Exmaideuon povtélou yla Ty aviyveuon avwiraAlwy Kal TV eUdavion acuvhnBloTtwy HoTiBwVY KATA Toug XpOVoug Hn
xpnong (avapovng), m.x. n unatapia amotuyxdvel va Statnproel emapkn emnineda ¢optiong, akoun kat otav Sev
XpnoLpornoleital evepyd (umtodnAwvel apyn umoBabuion).

e Exmaibeuon povtéAou yla TNV avixveuon avwPOALWY Kal TNV gudavion acuvhBlotwy HoTIBwWY KAaTA Toug XPOVoU(g
XPNOoNG TNG Umataplag, T.x. KATd T mepLddouc SLaKomwy peUUATOC.

e Ba Sokipuaotouv/ouykplOolv Siadopol adydplOpoL OHOLOTNTAG XPOVOOELPWY Kal UTIOAOYLOTIKAG guduiag yla tnv
anodoTIkN ekmaibeuon TOU CUCTAUATOC.

References

1. Battery Anomaly Detection Data, https://calce.umd.edu/battery-anomaly-detection-data.

2. Anomaly Detection Method for Lithium-lon Battery Cells Based on Time Series Decomposition and Improved
Manhattan Distance Algorithm, https://pubs.acs.org/doi/10.1021/acsomega.3c06796.

3. Anomaly detection of power battery pack using gated recurrent units based variational autoencoder,
https://www.sciencedirect.com/science/article/abs/pii/S1568494622009528.

4. Realistic fault detection of li-ion battery via dynamical deep learning, https://www.nature.com/articles/s41467-023-
41226-5.

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

MPOTPAMMATIZMOZ, INTERNET OF THINGS, TNQZEIZ EYOYQN 2YZTHMATQN

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAOS AINAQMATIKHS Mnyoviopog EvOvAakmong KAe8100, 0vOEKTIKOS 6T1¢ KPavTikEg

EPTAZIAL: emO<oerg, Yo TNV 06@aAl] ONUIOVPYLE KOLVOU KAEOL00 TAV® 00
ONUOCL0 KOVAAL ETIKOIVOVIOS
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodogc: Eapwvo e€aunvo 2025-2026
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EmiBAénwv: MéAoc e€eTaoTikig: MéAog e€eTaoTIKAG:
FieTaoT EmTpom: MANATIQTAKHZ 2MYPIAQN MAPKAKHZ EYATTEAOZ KAPAMMIAH2

(ovouatenwvuua kat KQNZTANTINOZ

16L0TNTO, AV UTTAPYOUV)

AvarmAnpwtng Kadnyntng Emikoupog kaBnyntng EAIN
TuveruBAsnwyv (av OVOLATENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopoatenwvupo Kat
dLotntay)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

‘Evag pnxoviopog evBudakwong kKAewdlol (KEM) sivat éva cUvolo alyopiBuwy mou pmopouv va xpnotpomnotnBouv and
800 pépn uTO opLopEVEG OUVONRKEG yLla TNV aodain dnuoupyia evog KovOXpNnoTou LUOTIKOU KAELSLOU o€ €va Snuocto
KavaAL Eva kowé puoTtikd KAeLSL mou Snuioupyeital xpnotponolwvrag éva KEM pnopel otn cuvéxeila va xpnotpomnotnBel
LLE KPUTITOYPAPLKOUC AAYOPLOLOUC CUUUETPLIKOU KAELSLOU yLa TNV EKTEAECT BACIKWY EPYAOLWY O 0.0PaAE(C ETILKOWVWVIEG,
OMWwG N Kpumtoypadnaon Kot 0 EAeyX0¢ TAUTOTNTAG.

Mpokelévou va mapacyel KaBodrynon oXeTIKA pe T xprion twv KEM, to NIST slodyest to SP 800-227, Recommendations
for Key Encapsulation Mechanisms [1]. Auto to draft standard neplypddel Toug BacikoUg oplopoUc, TIG LOLOTNTES KAl TLG
edappoyég twv KEM. Noapéxel emiong cuoTtaoelg yla tnv edappoyn kat xprion twv KEM pe aodolhn tpodmo. EnmAéoy, to
NIST énpoocicuce mpoodata to FIPS 203, Module-Lattice-Based Key-Encapsulation Mechanism Standard [2], yia va
EVNUEPWOEL TA KPUTITOYPAPLKA TOU TPOTUTIAL HE VOV aAYOPLOUO OXESLAOUEVO VA TIOPEXEL TPOOTACLO A0 KBOVTLKEG
emBéoelg. Ixedlalel emiong va emihé€el Evav 1 U0 MPOoBetoug pnxaviopols KEM yila tumomnoinon.

JKOTOG TNG SIMAWHATIKAG €lval n adevog n BewpnTiky avaAuon kal cuykplon Twv dnuodpléotepwy pnxaviopwyv KEM pe
avoxn oTic KBavTikég emBéoelg, Kal adeTtépou n UAOTOLNGON KAl OVATTUEN TOUG OFE TIELPAMOTIKO TePLBAAOV SOKIUWY
(benchmark) pe okomdé tnv mapapetpiky afloAdynon toug oe SLAdOPEG MTUXEG, OMWE N EMEEEPYAOTLKN LOXUG TIOU
armaltolyv, N anaitnon Toug g UV, TO amaltoUpevo eUpoc {wvng, N EVEPYELAKN Katavalwaon mou emibEpouv. TEAOG,
Ba emyelpnOsei n afloAdynor toug oe emileypéveg emiBéoslg mapamieupou KavahioU (side-channel attacks), onwc sivat
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n moapakoAolBNON TNG KATOVAAWONG LoXUOC, n omoia mapakoAouBel tnv petafalopevn KatavaAwaon LoxUog evog
UTTOAOYLOTH KATA TN SLAPKELA TWV UTIOAOYLOUWY Ttou ekteAel (Power-monitoring attack) [3].

References

1. NIST SP 800-227 (Initial Public Draft), Recommendations for Key-Encapsulation Mechanisms,
https://csrc.nist.gov/pubs/sp/800/227/ipd.

2. FIPS 203 Module-Lattice-Based Key-Encapsulation Mechanism Standard, https://csrc.nist.gov/pubs/fips/203/final.

3. Power monitoring attack, https://en.wikipedia.org/wiki/Power analysis.

NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

PYTHON, AIKTYA YNIOAOTIZTQN, AEITOYPTIKA 2Y2THMATA, AZOAAEIA ZY2THMATQN.

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Air Quality evaluation using low-cost portable Sensor Nodes
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810-379707
Email: spanag@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:

Mpotewodpevn Tpiuelng

E€etaotiki Emutponi: Ap. Kapaumidng

MavoylwTtdkng Zmupidwy AaAlakomouAog lwavvng

Kwvotavtivog
(ovouatenwvuua kat
sLétnta, av undpyouv) Av. KaBnyntric EAIN Av. KaBnyntnig, Tunua
' Frewmnoviog
TuveruBAénwy (av OVOLOTENWVUHO: 180Tt
UTTAPXEL):
(ovopatemwvupo Kot
dLotntay)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

The indoor room climate plays an important role for human wellbeing. The indoor air quality is worsening because of
odors usually belong to volatile organic compounds (VOCs) which include gases emitted by humans. Those are not sensed
by smell but only using sensor technologies. Buildings that have ventilation/air conditioning systems could automatically
control the airflow in the building to reduce such gases but majority of buildings lack of those systems. The issue is
constantly brought back to the fore because air, in addition to contamination by fine suspended dust particles (PM),
contains gases such as 03, NO2. In small or larger concentrations can be toxic to the respiratory system of children limiting
the development of their lungs and creating more problems in their adult lives. The concentration of these gases depends
on the location, whether it is a small or large city where human activity such as car traffic and the operation of
craft/industrial units is significant.

Data recording in every area of human activity using public measurement systems is not always possible because of their
cost. In these cases, the solution can come with the construction of low-cost air quality sensors which can be installed and
managed with fewer resources and provide an opportunity to accelerate access to air quality information. In recent years,
such systems have been launched and gradually expanded, exploiting the potential of IoT technologies such as the Helsinki
HOPE project, the Breath London program concerning the installation of corresponding sensors outdoors in cities.

ItoxoL:
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This thesis’ main objective is the construction of a prototype portable measuring station for microparticles of size PM2.5
and PM10, other gaseous pollutants such as CO2, NO2, CO, 03 and temperature and relative humidity conditions. The
stations will be able to record and send the above measurements to a time series database gathering them in a central
data computing system for visualization and further processing. Then the system will analyze them through various Al
methods to evaluate the Air Quality in the environment under consideration and propose designated actions for
improvement. Each station will be also able to analyze the data its records locally, according to the edge computing
paradigm.

Me0BodoAoyia:
The selection of the most suitable sensors will be made according to criteria such as:

e market availability

e reasonable cost of purchase to keep low the total development cost

e comparison of their technical characteristics and operating specifications

e their performance in a parallel trial period to determine which is the most accurate

e the sensor manufacturer has a presence in the domain for several years to ensure support with operating libraries

The node will consist of a low-cost computing unit (e.g. ESP32) powered by a rechargeable battery. The data will be
collected through communication protocols, depending on each sensor support (Serial, 12C, SPI) and will be send to the
central database using IEEE 802.11 network protocol. Also GPS will enable dynamic mapping of the measurements.

Data visualization will be implemented using either InfluxDB’s embedded tools or another platform (Grafana). Data
processing includes the interpretation of raw data to an air quality index (AQl) depending on the characteristics of the
room (volume, air-conditioning, window openings) and sensor measurements, using a machine learning model that will
be developed for this purpose. Those calculations could be implemented locally on every node concerning a short period
or/and on the server side of the system, separately for each node. Each sensor, apart from displaying its’ measurements,
will also show AQl as room’s state and suggestions to reduce pollution.

AVOLEVOLLEVA OTTOTEAECHLOTAL:

With this research we will be able to demonstrate that there are conditions which allow the construction of reliable low-
cost sensors, measuring indoor air quality to improve it but also, to decrease the possibility of virus infections. Field of
testing and application would be school buildings where the assessment of air quality, inside and outside classrooms, is
an open issue of concern to the scientific community with direct effect on the health of students and teachers.

Nedio £peuvag:

- Internet of Things

- Sensor Network

- Air Quality Indexing

- Alin the Internet of Things
- Edge computing

- Dynamic mapping

Evéewktikn BLBAoypadia:

- Branco, P. T. B. S., Alvim-Ferraz, M. C. M., Martins, F. G., Ferraz, C., Vaz, L. G., & Sousa, S. . V. (2020). Impact of indoor
air pollution in nursery and primary schools on childhood asthma. Science of The Total Environment, 745, 140982.
https://doi.org/10.1016/j.scitotenv.2020.140982
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- Frederickson, L. B., Lim, S., Russell, H. S., Kwiatkowski, S., Bonomaully, J., Schmidt, J. A., Johnson, M. S. (2020). Monitoring
excess exposure to air pollution for professional drivers in London using low-cost sensors. Atmosphere, 11(7), 1-18.
https://doi.org/10.3390/atmos11070749

- IQAir. (2019). World Air Quality Report. 2019 World Air Quality Report, 1-35. Retrieved from
https://www.igair.com/world-most-polluted-cities/world-air-quality-report-2019-en.pdf

- Bartonova, A. (2020). The Hope Project.
- Breath London program, https://www.breathelondon.org/

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

Mpoypappatiopog oe meptaAlov Internet of Things, N'vwoelg mpaktikng HAektpovikng, 3d printing, Aiktua YroAoylotwv

ENINAEON MAPATHPHZEIS (av urtdpyouv):
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TITAOZ AINAQMATIKHZ IMiofynon og kKivitd diktva péow Radio SLAM — Navigation in
EPTAZIAZ: . .
Mobile Networks through Radio SLAM

OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810-379707

Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

MavoylwTtdkng Zmupidwy Mapkakng Euayyelog I pakiwtakng MuxanA

(ovouatenwvuua kat
1816TNTA, AV UTTAPYOUV) Av. KaBnyntig Enikoupog KaBnyntig KaBnyntrg
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

To "6G ISAC SLAM" avadépetal otnv evowpatwon duvatotntag Emkowvwviog kat Atobnong (ISAC - Integrated Sensing
and Communication) otilg texvoAoyieg Tou 6G, XpnNOLUOTIOLWVTAG TNV TIPOocEyylon tou Radio SLAM yia tautdxpovn
xaptoypddnon kat evromopd (SLAM - Simultaneous Localization and Mapping) o éva meptBAAAOV, XPNOLLOTIOLWVTAG
PASLOC LOTA YLO TOV EVIOTILOMO Kal TV MAonynon. Auth n epyacia €xel otoxo va dlepeuvroet to radio SLAM w¢ Baoikr
npoaogyylon ISAC, xpnolomolwvtog padloonuata yla xaptoypddnon Kal evioniopo. @a avaAuBei to radio SLAM oe
SladopeTikég LwWVEG CUXVOTATWY, CUINTWVTAG TOUG CUMUBLBACHOUG otnv KAAUYN, TNV avAAUCN KAl TIG QMALTHOELS OF
hardware.

Itoxol:

- Na SiepeuvnBel n duvatdTNTA YL EVTIOTILOUO Kol MAORYNon o€ MEPLBAAAOV KLVNTWV ETUKOWVWVLWY MECW TWV
KLVNTWV padLoonpaTwy.

- Na avaAuBei to radio SLAM o 8ladopeTIkeEG {wVeG CUXVOTNTWY, CUINTWVTAG TOUG CUMBLBOOUOUC otnv KAAun,
TNV avdAuon Kat Ti§ anatthoelg os hardware.

- Na mpotaBouv kat va aflodoynBolv BeAtiotomolioslc otnv texvik radio SLAM eite péow aAyoplOuLKng
TPOCEYYLONG, €ite HEow ouvapyaTiKwy fusion TEXVIKWV.

MebBodoloyia:

Texvikég radio SLAM Ba avamtuxBoUv og MEPOUATIKO TTEPLPBAANOV KIVNTWV ETLKOWVWVLWY, UE €Udoon oe ePOpPLOYEC
evVTOTILOUOU, TTAorynong kot xaptoypadnong. Ta melpdparta mou Ba avamtuyBolv Ba Siepeuvicouv T duvatotnta
XPNONG TWV KvNTwv padloonudtwy o epappoyég SLAM. AtadopeTikég {Lwveg cuxVOTATWY Ba peAetnBolv wg mpog Tig
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emdo0oelg Toug Kat Ba mpotabouv Kat aloAoynBouv BEATLOTOTIOLNOELG gite LEOW AAYOPLOULKAC TIPOOEYYLONG, €lte LEOW
ouvapyatikwy fusion TexViKwy.

AVAEVOLEVA ATTOTEAECLOTAL:

- MelA€tn Tng SuvaToTNTAG YL EVTOTILOUO Kal MAoNRynaon o€ MePLPAAAOV KIVNTWV EMKOLVWVLWY HECW TWV KLVNTWV
pasdlocnpatwy.

- AvaAuon twv emdocswy tou radio SLAM oe SladopeTikeég {wveg cUXVOTATWY, culnTwvtag Toug cUUBLBacpolg
otnv KaAun, TNV avaluon Kal Tig anattnoslg o hardware.

- YMlomoinon kat afloAoynon PeAtiotonoloswy otny texvikn radio SLAM eite péow aAyoplOUKNG TPooEyyLong,
elte péow ouvapyatkwy fusion TexVIKwy.

Nebio épeuvag:

- network as a sensor
- radio SLAM through mobile radio signals
- SLAM optimization

Evésiktikn BLBAoypadia:

- N. Gonzalez-Prelcic, et al., “The integrated sensing and communication revolution for 6G: Vision, techniques, and
applications,” Proceedings of the IEEE, vol. 112, no. 7, pp. 676—723, 2024.

- C. B. Barneto, et al., “Full duplex radio/radar technology: The enabler for advanced joint communication and sensing,”
IEEE Wireless Communications, vol. 28, no. 1, pp. 82-88, 2021.

- H. Durrant-Whyte et al., “Simultaneous localization and mapping: Part |,” IEEE Robotics & Automation Magazine, vol. 13,
no. 2, pp. 99-110, 2006.

- B. Amjad, et al., “Radio SLAM: A review on radio-based simultaneous localization and mapping,” IEEE Access, vol. 11, pp.
9260-9278, 2023.

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

Kwntég Emikowvwvieg, Mpoypappatiopog os meplBaiiov Internet of Things, Aiktua YroAoylotwv

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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OLoxkiNpoOpév TAATQEOPRO PIKPO-DTPEGLOV GVOLYTOV KOOLKA Y10,

TITACZ AINAQMATIKHZ | 1y gvamTvEn cVVOETIKAOV YNOLoKOV 1800V ToKiA®v pRocov
EPFAZIAS: . .
(Integrated open-source microservices platform for the development

of compositional and various purpose digital twins)

OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Fpadeiou: 2810-379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwv kot Texvoloyiag MAnpodoplkng
Nepiodog;: Eapwvo e€aunvo 2025-2026
AplOuo¢ ortovdactwv: 1
Mpotewépevn TppehAc EmBAénwv: MéAoc eeTaoTikig: MéAog e€eTaoTIKAG:

E§etaotikn Emttponn: Ap. Kapapmidng

Navaywtdkng Inupidwv ,
v ns P Kwvotavtivog

ABavaclog MaAdpog
(ovouatenwvuua kat

isiomta, av undpxouv) Av. KaBnyntng EAIN KaBnyntng

SuvenBAénwv (av OVOMOTENWVUO: I5otnta:
UTTALPXEL):

(ovopatenwvupo Kot
dLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Although digital twins have recently emerged as a clear alternative for reliable asset representations, most of the solutions
and tools available for the development of digital twins are tailored to specific environments. Furthermore, achieving
complex digital twins often requires the orchestration of technologies and paradigms such as machine learning, the
Internet of Things, and 3D visualization, which are rarely seamlessly aligned in open-source solutions. In this context, this
thesis aims at the development of an open-source microservices platform for the development of compositional and
various purpose digital twins.

Ztoxol:

In this thesis, an open-source framework will be designed and implemented, based on web technologies, for the
development and integration of compositional digital twins, i.e., digital twins that are composed of a collection of digital
twins from individual entities or subsystems. This compositional nature will establish data relationships among them,
enabling knowledge sharing and linking their information to form a higher degree digital twin. The framework will provide
a modular and unified environment where users can define digital twins from various desciplines and for various purposes
adapted to their needs. The solution will consider the main needs when developing digital twins, namely loT monitoring,
Al/ML-based big data processing and analytics, as well as 3D visualization providing an unified interface for system’s
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monitoring, management, and continuous optimization. Finally, the thesis will validate the operation of the framework
with the use case of predictive maintenance.

MeBodoloyia:

The objective is to develop a platform on which the digital twin of any element and its composition could be defined. For
this purpose, the following functionalities can be considered basic for any digital twin:

- Digital twin scheme definition.

- Connection with 10T devices and collection of their information.
- Storage of digital twin data in time-series database.

- User-friendly visualization of data.

- Al prediction model integration

The main element of the architecture will be the Eclipse Ditto, an open-source framework for building digital twins. Eclipse
Ditto does not provide any system to obtain the information sent by the devices, so Eclipse Hono will be considered for
this purpose. Eclipse Hono is a platform that provides several interfaces for connecting many loT devices, unifying them
into a single AMQP 1.0 endpoint where the information received can be read and commands can be sent to trigger actions
on any loT device. It can receive information via common loT protocols, such as MQTT or AMQP, and custom adapters.

For the storage of the twin state at different time instants, an InfluxDB will be used as a time-series database. To collect
the data from the sources and ingest them into the database, Apache Kafka will be used as the broker, one of the best-
known streaming and processing platforms for real-time data.

Grafana will be used as the front-end, i.e., the user interface for end-users. This technology provides support for metrics
visualization from the most popular databases, including InfluxDB. It allows making queries in the language defined by the
chosen data source and presenting the results in different types of interactive panels. These panels are part of ready
dashboards, which can be modified to the user’s liking or can be created from scratch according to the user needs.

To achieve the integration of the platform with Al/ML algorithms, this might be useful for digital twins to predict their
next state or a situation of failure, the main component will be Kafka-ML. The latter is an open-source framework that
manages the life cycle of ML/AI applications in production environments through continuous data streams. Unlike
traditional frameworks that work on datasets or static files, Kafka-ML allows both training and inference with continuous
data streams, enabling users to have fine control of the ingestion data in popular ML frameworks such as TensorFlow and
PyTorch.

For the representation of the data, it is common to find 3D representations of digital twins that considerably improve the
visualization and comprehension of their information and state. This can be achieved with the creation of a panel plugin
for Grafana that will allow the integration into Grafana of a 3D model developed with Unity, with which the users will be
possible to interact in both directions. The plugin’s implementation will rely on the React Unity WebGL library, which
facilitates the integration of Unity compilations exported to WebGL format into any React-based application.

Finally, the thesis will validate the operation of the developed framework with the use case of predictive maintenance in
an industrial environment. To this end a specific dataset should be collected or found for training the digital twin
accordingly.

AVQLEVOLEVA AMOTEAECHATAL:
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At the end of this thesis, an open-source framework will have been implemented, based on web technologies, for the
development and integration of compositional digital twins and its operation will have been validated applying the
framework in an industrial use case for predictive maintenance.

Nebio £épeuvag:

- Internet of Things
- Digital Twins
- Microservices integration

Evésiktikn BLBAoypadia:

- OpenTwins: An open-source framework for the development of next-gen compositional digital twins -
https://www.sciencedirect.com/science/article/pii/S0166361523001574 (2023)

- Construction of a digital twin framework wusing free and open-source software programs -
https://ieeexplore.ieee.org/abstract/document/9325003 (2021)

- Eclipse Ditto - https://projects.eclipse.org/projects/iot.ditto

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

Mpoypappatiopnoc os meplBailov Internet of Things, M'vwoelg mpaktikig HAektpovikng, 3d printing, Mnxaviki opaon
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAGZ AINAQMATIKHE | B yploiting Compressed Sensing as a means for Compressed Learning
EPrAZIAZ: . . . .
in distributed IoT environments

OVOLOTENWVUHO: MNANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810379707 Kwnto tA.: 6934782600

Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Eapwo eEaunvo 2025-2026
ApLlOUOG otoudacTtwv: 1
Mpotewépevn TopuehAc EmBAEnwv: ZuveruBAénwv: TuverIBAEnwv:
E¢etaotu) Erutporn: NMANATIQTAKHZ ZMYPIAQN KAPAMMIAHZ MAPKAKHZ EYATTEAOZ
(ovouatenwvuua kat KQNZTANTINO2
isuomta, av undpxouv) Av. KaBnyntrg EAIN Enikoupog KaBnyntric
TuveruBAEnwv (ov OVOMATENWVUO: I616tnTa:
UTtApXEL):
(ovopatenwvupo Kot
oLotnta)

MNEPIFPA®H NTYXIAKHZ EPTAZIAZ:

Y€ éva TUTUKO loT mepLBAAAOV, TOAEC AUTOVOLEG KOL EVEPYELAKA TIEPLOPLOUEVEG CUCKEUEC OUAAEYOUV edopEva amo Tov
T(PAYMOTIKO KOGUO KOl ETIKOLVWVOUV LETAED TOUC Kal e To cloud péow aoclppatwy cuvdeoewy XapnAng Loxvog. Qotooo,
N KATOVAAWGON EVEPYELAC TIOU QTIALTEITAL YLa ACUPHOTN LETAS00TN, OL TIEPLOPLOHEVOL TTOPOL SIKTUOU KOl OL TIEPLOPLOUEVEC
duvaTtotNTEG TwV 0T CUCKEUWV HELWVOUV CNUOVTIKA TNV anodooh toug [1]. MNa tov Adyo auto, Hia TEXVIKA CUMTIESNC
TOU PElwvel SpaoTikd to péyeBog twv Oebopévwv mpo¢ amootolr, Siatnpwvtog mapdAnia tn Suvatotnta
QVOKATAOKEUNC TOU apXLKOU ONUOTOG oToV MapaAnmen, ival dlaitepa embuunti.

Y& auto to mAaiolo, n texviky Compressed Sensing (CS) amoteAel pio MOAAG UTTOOXOUEVN TIPOCEYYLON YLOL EVOWHUATWON
otov oxedlaopd loT ocuotnuatwy. To CS ekpetaMeletal TNV apaldtnta (sparsity) mMoAAwv UCIKWY CNUATWVY O€
KATAANAOUG LETACXNMOTIOTIKOUG ToEelg, emitpénovrag deypatoAnia pe oAU Awydtepa Selyporta amd autd mou
amattei n KAaowkn Bswpio Shannon-Nyquist [2]. MoAAd puolkd orjpata, Omwe NXoG, Ekova f LeTpnosLg IMU, elval sparse
oe Fourier i wavelet topeig [3], emutpénovrag anoteAeopatikn SetypatoAnyia kal avakataokeun [4]5][6].

MapdAAnAa, n pnxaviky padnon pmopei va cuvduaotei pe to CS, odnywvrag oto nedio tou Compressed Learning [7],
omnou éva cvotnua Aappavel anodpaocelg ansubeiag and cupnieopéva dedopéva.

H mapoloa SutAwpotikn epyacio pehetd tn xpnon tou CS wg epyadelo ocupmisong oe loT ocuotiupata. Evog
KopBog-aobntnpag (leaf node) Ba SetypatoAnmrel ofpata pe pubuolg Mol xaunAotepoug amd autoug tou Nyquist Kat
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Ba anmooTEAAEL TA cUMTLECUEVA Sebopéva ae Evav KOUBo-8€kTn (sink node). Ekel, To apyikd onpa Ba avakotackeualetol
pue diadopoug aiyopiBuoug CS kat Ba avamapiotatal otov idlo sparse topéa. EmutAéov, Ba mpaypatomoleitat
avayvwplon (classification) tou onupatog and ekMALGEVUEVO HOVTEAO UNXAVIKAC LABNGCNG, TOCO TPV 60O KAl PETA TV
QVOKOTAOKEUT).

MeA£étn tng texvikng Compressed Sensing w¢ pébodo ocupmieong ywa loT cuotruata.

YAornoinon leaf node mou delypatoAnmiet orpata pe umodelypatoAndio katw and Nyquist.

MeTAS00N CUUTLECUEVWY CNUATWY KoL 0VAKOTAOKEUN TOuG o€ sink node pe Stadpopoug CS alyopiBuoug.
Ekmaideuon kat afloAdynon HOVTEAOU HUNXAVIKAG HABNoNC ylo avoyvwplon CNUATWY TPV Kol HETA TV
OVOKOTAOKEU).

MeA£TN TG emidpaong S1adOPETIKWY LETACKNUATIOTIKWY TOHEwWY (wavelet, DCT) otnv amodd00n Tou GUOTHHATOC.
AvaAuon tng enidpacnc dtadopetikwyv sampling rates otn cuunieon kat otnv akpipela avayvwpLong.
Alepevvnon katdAAnAwv compressed sampling matrices (Bernoulli, Random, Gaussian).

EUpeon tou ehdylotou oplOpol compressed coefficients TOU ETUTPEMOUV EMITUXA OVAKOTAOKEUH Ko/n
ovayvwplon.

BeAtiotonoinon kpiowwwv hyperparameters twv CS aAyopiBuwv.

MebBodoloyia:

BiBAloypadikn épeuva oe CS, compressed learning, sparse representations kat loT constraints.
Ixedlaopog loT oevapiou pe leaf node kat sink node.

AswypotoAnyia onupartog oe Stddopoug toueic (wavelet, DCT) kat e€aywyn TWV CNUOVTLKOTEPWY N UNSEVIKWV
OUVTEAECTWV.

Edappoyr compressed sampling pe Stadopetikoug tuToug sampling matrices.

MeTAbd00N CUUTLECUEVWY SESOUEVWV KaL avaKaTOoKeUH e TIoAAamAoug CS aAyopiBuouc.
Ekmaideuon HOVTEAOU UNXAVLKAC LABNGONG LUE XOPOKTNPLOTLKA amtd sparse representations.
AfLoAOynon TN amddoong avayvwpLong TPLV Kol LETA TNV AVAKOTOOKEUN.

Mepapatikn avaluon sampling rates, sparsity levels, hyperparameters kat reconstruction accuracy.

AVOUEVOEVO QTTOTEAECLOTOL:

AmobeL€n otL to CS pmopei vo LELWOEL ONUOVTLKA ToV Oyko SeSopévwy mou petadibovral amo loT cUoKeUEG.
AVOKOATOOKEUT TOU apXLKOU oUoTog e udnAr mototnta, mapd tn XounAn dewypatonyia.

ALLOTILOTN avayvwpeLon onUAtwy ano ML povtélo akopn Kot armd cuurnieopéva dedopéva.

KaBoplopog tou BEATIOTOU HETAOXNLOTLOTIKOU Topéa (wavelet, DCT) yla cuykekpLpéva (6n onuatwy.
Mpoodloplopodg tou eAdytotou aplOpou compressed coefficients yla emituyr avakataokeun/avayvwplon.

JuykpLtikn agloAoynon sampling matrices kat CS aAyopiBuwv.
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e BeAtwotonoinpéveg pubuioslc hyperparameters yla péylotn anodoon.

Nedio £peuvag:
H epyaoia evtaoostal ota nedia:
e Internet of Things (loT)
e Compressed Sensing
e Sparse signal processing
e Machine Learning & Compressed Learning
e Signal reconstruction algorithms
e Low-power wireless communication

e Feature extraction oe petaoyxnuatiotikolg topels (wavelet, DCT)

Evéewktikn BLpAoypadias:
[1] S. Sudevalayam and P. Kulkarni, “Energy Harvesting Sensor Nodes: Survey and Implications,” IEEE Commun. Surveys

and Tutorials, vol. 13, no. 3, 3rd 2011, pp. 443-61.

[2] R. G. Baraniuk, "Compressive Sensing [Lecture Notes]," in IEEE Signal Processing Magazine, vol. 24, no. 4, pp. 118-121,
July 2007, doi: 10.1109/MSP.2007.4286571.

[3] J. Chen, S. Yang, Z. Wang and H. Mao, "Efficient Sparse Representation for Learning With High-Dimensional Data,"
in IEEE Transactions on Neural Networks and Learning Systems, doi: 10.1109/TNNLS.2021.3119278.

[4] Y. S. Poberezhskiy, "Compressive quantization versus compressive sampling in image digitization," 2012 IEEE

Aerospace Conference, 2012, pp. 1-20, doi: 10.1109/AER0.2012.6187166.

[5] Pham Hong Ha, W. Lee and V. Patanavijit, "An introduction to compressive sensing for digital signal reconstruction and
its implementation on digital image reconstruction," 2014 International Electrical Engineering Congress (iEECON), 2014,

pp. 1-4, doi: 10.1109/iEECON.2014.6925959.

[6] X. Zhang and A. Wang, "Nonuniform compressive sampling at sub-Nyquist rates," 2012 IEEE 11th International
Conference on Signal Processing, 2012, pp. 40-42, doi: 10.1109/1CoSP.2012.6491683.

[7] Vanjari, H.B.and Kolte, M.T. (2022), "Machine learning improvements to compressive sensing for speech
enhancement in hearing aid applications", World Journal of Engineering, Vol. 19 No. 2, pp. 216-

223. https://doi.org/10.1108/WJE-06-2021-0324.
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NPOYNOOEZEIZ ANAAHWHZ NTYXIAKHZ EPTAZIAS:

PYTHON, AIKTYA YNOAOTIZTQN, loT, MHXANIKH MAGHZH

ENINAEON NAPATHPHSEIZ (av urtdpyouv):
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Mpotewopevn TpLpelng
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(ovouatenwvuua Kot KQNZTANTINOZ

isuomta, av undpxouv) Av. KaBnyntng EAIN EAIN
TuveruBAEnwv (ov OVOMOTENWVULO: I616tnTa:
UTtApXEL):
(ovopatenwvupo kat
dLotntay)

MNEPIFPA®H NTYXIAKHZ EPTAZIAZ:

Mo npwtn popd €xoupue Eva MAYKOOHLO, UPNARG avaAuong TPLOSLACTATO «AmOTUTIWHAY» OAWV GXESOV TWV KTLpiwy oTOoV
mAavitn. To GlobalBuildingAtlas tou TexvikoU MNavemotnuiov Movaxou cuykevtpwvel 2,75 SLoEKATOPUUPLA KTipLA, e
povtéha LoD1 o avahuon 3 eni 3 pétpa, Paciopéva oe Sopudoplkeg elkoveg tou 2019. To oUvolo Twv dedopévwy givat
avolxtd Kol OLaBEoIo ylo €PEUVA, TIPOYPOUMATIOTEG, ONUOOCLEG OSLOKNOELG Kal ekmaldeutTikd Wpupata [1] [2].
MapdAAnAa, n Eupwmaikn Alaxotnuik Yrnpeoia kol to mpoypappa Copernicus mpoodEépouv SwPeAv Kol OVOLKTH
npooBaocn ota Sebopéva Twv Sopudopwv Sentinel, Snuloupywvtag £va cuvexeg, oxedOv Oe TPOYUATIKO XPOVo,
«mapaBupo» otn M [3].

AUt n umodourn avolXTwyv yewxwplkwv Sedouévwy, oe ocuvbuaouo pe to GlobalBuildingAtlas, avoiyel tepdotieg
SuvaToTNTEG OXL MOVO yla TNV £PEUVA OAAA KOL YLO TEKUNPLWHEVEC SNUOCLEC TIOALTIKEG KOl CUYXPOVOL EKTIALOEUTIKA
oevapla. Ta TpLodldotata LOVIEAQ KTLPIWV ETUTPEMOUV VO LETPHOOUE OXL LOVO TO AMOTUTIWIA TOUG OTO £6adog aAAd
KQLL TOV OYKO TOU KTLPLOKOU amoB£uatog. AuTto Sivel véoug SelkTeg, OTIWE 0 «OYKOC KTIPlWwV avA KATOLKO», TTou cuvoEovTal
LE TNV TIUKVOTNTA, TNV TIOLOTNTO OTEYAONG KAl TIG aviootnTeg mpooBaocng oe unmodoueg [2]. Otav ta Sedopéva autd
ouvbuaotolv e 50pudOPLKEG ELKOVEC yLol BEPUIKA VNOLA, TTPACLVO, MANUUUPEC 1 pUTIAVON, N KEVTpLKN Sloiknon kat ot
Srpot amoktolV éval Loxupo epyaleio yla oxeSLAOUO TIOALTIKWY AOTIKAC aVOEKTIKOTNTAC, EVEPYELAKNG avaBaduong Kat
TPOCAPUOYNG OTNV KALLATLKA Kplon [4]. Ma mapddetypa, Evag SMUog UIopeL va eVToTiioeL TEPLOXEG e LY NAT TTUKVOTNTA,
XOUNAO Tipdotvo kat uPnAég Bepokpaoieg KoL va Lepap)osL mapeppaoelg onwe Sevipoduteloslg, okioon dnuooiwv
XWPWV ) TIPOYPALUOTA EVEPYELAKNG avaBabuLong ktipiwy. e eninedo kevtplkng kuBEpvnong, Ta idla Sedopéva pnopolv
va TpododoTroouv eBVIKA oXESLA OTEYAONG, OXOALKNG OTEYNG, LYELaG, LETAdOPWY, TTPOCAPHOYNG OTNV KALLOTLKY KPLON,
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eknaibevong | MOATIKAG TMpootaociag, Ue PAOn TNV TMPAYHOTIKY QTEIKOVION TOU KTLPLOKOU OmMOBEUATOC Kol Twv
OUVETIAYOUEVWVY KLVOUVWV Kal OXL 0TNPLIOKEVOL OE QTTOCTIOCLATLKEG EKTLUNOEL.

Ma tnv eknaidevon, ta dedopéva tou GlobalBuildingAtlas kal ol elkoveg tng ESA Sev eival povo UALKO yla el8LKoUG.
MmopoUV va yivouv «lwvtava epyactiplay oe padnuata yewypadilag, ¢puctkng, mAnpodoplkng, MOALTIKAG aywyng Kot
nieptBarroviikng eknaibeuong. OL LabnTég Lmopouv va xaptoypadriocouv Tn YELTOVLA Toug o€ 3D, va cuykpivouv Tov 0yko
KTlplwv KatL tnv UTapPEn Mpacivou PeTafl TepLOXWY, VO EEETACOUV TTWCE OL AOTIKEC ETILAOYEC eMnpedlouv th Beppokpaoia,
TIC TTANUUUPEG 1 TNV MpOcBacn og oxoAeia kot voookopeia. Me tn xprion avolytol AOYLoUIKOU YEWTANPOPOPLKNAC Kall
£pYAAELWV OTITIKOTIOINONG, OL OXOALKEC OLLASEG UTtOopoUV va oxedLalouv evaAAOKTLKA oevapla: TL Ba yivel av mpooteBolv
XWPOL TPACIVOU O€ CUYKEKPLUEVA OLKOSOULKA TETPAYWVA, TIWG EMNPEALETAL N TPOSPAOoN TwV HaBNTWY 0TO MANCLECTEPO
oxolelo av aAAagel to obikd Oiktuo | av kKAeloel pa yépupa Adyw mAnpuUpag. Etol kaMiepyouvtal Seflotnteg
SeboUEVWY, KPLTLKN OKEWPN KOl KATovonon tou nwe ta Sedopéva tpododotouv Snpocteg anoddoelg.

ItoyoL:

e Avartuén Sadiktuakol gpyadeiov GIS mou cuoxetilel Sebdopéva ESA/Copernicus pe to GlobalBuildingAtlas.

e YMOAOYLOUOG KoL OTITIKOTONGN KPIoWWWV SELKTWV AOTIKNG avamtuéng (Oykog KTipiwv, mukvotnta, mpaactvo,
BepUIKA vNOLA K.ATL).

e Anuoupyia SuvVaTOTATWY «AOKNOEWV ETTL XAPTOU» YLOL EKTIUNON CUVETIELWV QOTIKWV TTOPEUBACEWV.

e Ymootnplén oevopiwy aOTIKAG AVOEKTIKOTNTOC, EVEPYELAKNC avaBABLoNG Kal KALLOTLKNAC TTPOCAPHUOYNG.

e Avadelén tou gpyalieiov wg PndlakoL v uov (digital twin) yio a.otikd oxeSlaouo.

e Evioyuon ekmalSeuTikwy epapUoywV LE XPrioN OVOLKTWY YEWXWPLKWY SESOUEVWV.

MeBodoloyia:

e JUAoyn kal poenetepyaoia Sedopévwy and GlobalBuildingAtlas kat Sopuddpoug Sentinel.

e Evomoinon yewxwpwwyv emunédwv (3D ktipla, Beppikd dedopéva, mpActvo, TTANUUUPLKOS kiveuvog, puTtavaon).
e YMOAOYLOMOC SEIKTWV OTWE OYKOC KTLPLWV, TUKVOTNTA, avaioyia mpacivou, Bepikd vnold.

e Avamruén Sladiktuakng GIS mlatdopuag pe epyadeia omtikonoinong Kat dLadpacTikoUug XAPTEG.

e YAomoinon oevapiwv MOALTIKAG (T.X. SevipoduteVOELS, evepyelakéG avaBabuioslg, aAAayeg odikou Siktuou).
e EVOWMPATWON EKTIALOEUTIKWY AELTOUPYLWV YLOL OXOALKEG ) TIAVETILOTNLOKEG SPACTNPLOTNTEG.

e AfloAOynon gpyaleiou we mPog xpnoTikoTNTa, aKpiBela SEKTWV Kol EKALSEUTIKA afla.

AVOEVOEVA ATTOTEAECHATAL:

e AelToupyLko SLadiktuako epyaldeio GIS mou ouvdudalel avolktd Sopudopikd Kat 3D Sedopéva KTLpiwv.
e [lapaywyn KoL OTTKOMoinon KPIoUWY SELKTWY QOTIKNAG AVATITUENG KAl AVOEKTLKOTNTAG.

e Auvatotnta EKTEAECNC KOOKAOEWV ETIL XAPTOU» YL AELOAOYNGCN TIOALTIKWY QOTIKOU OXESLOOUOU.

e Yrmootnpen ANPng anodpdoewv anod SApoug Kot KpoTikoUg dopeic ue Baon mpaypatikd Ssdouéva.

e Anuloupyia ekmotdeutikol meplBAaAlovtog mou evioxUel Se€lotntec SeSopuévwy Kal KPLTIKA oKEPN.

e AmO6el€n TNC XxpnoLuoTnTag Tou epyaleiov wg Yndrakol S16UHMOU yLo 0OTIKEC TTAPEUPACELC.

Nebio £épsuvag:
H epyoaoia evtaooetal ota nedia:

o TleswmnAnpodopikn kat GIS
e AVOLKTA YewXWwPLKA Sedopéva
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e Aopudoplkr TNAEMLOKOTINGN

e 3D povtelomnoinon Ktipiwv

e  AOTIKOG OXEOLOOUOG KAl AVOEKTLKOTNTA

e  KAwatikn mpooapuoyn kat meptBallovTikr avaluoh
e Exmatdeutikn TeXVOAoyia Le yewXwpLka SeSopéva

e Digital twins yla TtOAeLg

Evéeiktikn BiAoypadia

1. GlobalBuildingAtlas — TUM Press Release — tum.de — Napéxel To mMANpeg umoBabpo yla Ta maykooula tpLodlaotato

HOVTEAQ KTIplwV Kot Sedopéva oto GitHub.

2. Earth System Science Data — GlobalBuildingAtlas Scientific Publication — essd.copernicus.org — EMLOTNHOVLIKN

tekpnpiwon, pebodoloyia kat moldtnta Sedopévwy tou GlobalBuildingAtlas £pyou.

3. European Space Agency (ESA) — Sentinel Satellite Data Access — esa.int MpwTtoyevAg mnyr 60pudoPLIKWY ELKOVWV YLOL

avaAuon yng Ko SNUOCLEC TIOALTLKEC.

4. Exploring space from the ground: open satellte data in Europe and its applications,

https://datos.gob.es/en/blog/exploring-space-ground-open-satellite-data-europe-and-its-applications

NPOYNOGEZEIZ ANAAHWHE NTYXIAKHZ EPTAZIAS:

PYTHON, WEB DEVELOPMENT, loT, MHXANIKH MAGHzH

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAOS AINAQMATIKHS A&wioynon Ikavotnrog Avixvevong KvpepvoemOiccowv péocm

EPTAZIAL: Security Logs pe paon to miaicio MITRE ATT&CK
APNOLUOTOLDVTOS TEYVIKES UNYOVIKNG pdOnong
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoweia Elonynti: TnA. Fpadeiou: 2810379707 Kwnto tnA.: 6934782600
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodogc: Eapwvo e€aunvo 2025-2026
AplOOG otoudacTwv: 1
EmiBAénwv: MéAoc e€eTaoTikig: MéAog e€eTaoTIKAG:

Mpotewodpevn Tpyuelng

E¢etaotikn Emurpor: MANATIQTAKHE SNYPIAQN KAPAMMIAHZ MAPKAKHS EYAITEAOZ

(ovouatenwvuua kat KQNZTANTINOZ

16L0TNTO, AV UTTAPYOUV)

Av. KaBnyntng EAIN Enikoupog KaBnyntng
TuveruBAsnwyv (av OVOLOTENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopoatenwvupo Kat
dLotntay)

MEPIFPA®H NTYXIAKHZ EPTAZIAL:

To mAaiolo MITRE ATT&CK (Adversarial Tactics, Techniques and Common Knowledge) amoteAel pia SieBvwg
KaBlepwpévn Bdaon yvwong yla Ty meplypadn Kal KATNyopLomoinon emBeTIKWY cuunepldopwy oToV KUBEPVOXWPO,
BaCLOPEVN OE TIPOYUATIKA TIEPLOTATLKA KOL TEXVLKEG TIOU XPNOLUOTIOLOUVTAL amo kakoBouAoug mapayovies. To ATT&CK
€XeL ULOBETNBEL EUPEWC TOCO ATO TNV EPEUVNTIKI KOWVOTNTA OCO0 KOL OO 0PYAVIOUOUG aodAlelag, KabBwg mapéxeL Eva
TUTIOTIOLNUEVO HOVTEAO Yl TNV avaAucn ameliwy, thv afloAdynon OUUVTIKWY HUNXAVIOMWY Kal TNV Katovonon
roAUTAokwv moAuctadiokwy embBéocewv [1], [2].

Ta oUyxpova MAnpodopLakd cuoThuata Kal Siktua Tapdyouv e€ALPETIKA UEYAAOUG OYKouCg Sedouévwy Kataypadng
aodalelag (security logs), péow cuotnudtwy omwg IDS/IPS, SIEM kat gpyaleio mapakoAoUOnong TEAKWY CUCTAUATWY
(m.x. Sysmon). Ta 6eSopéva auTd MepLEXOUV KPLoLUeG MANpodopleg yia TN AsLToupyila TwV CUCTNHATWY KAl TN SIKTUAKN
oupmnepLdopad, AMOTEAWVTOC BOCLKA TNy YO TNV aviXveuon UTIOMTWV 1 KOKOBOUAWVY evepyelwv. QoTO00, N MAapadooLaKn
avaAiuon twv logs Baaoiletal kupiwg os mpokaBoplopévoug kavoveg (rule-based approaches), ot omoiot amattoUv cuvexn
ouvtnpnon, €e€elbIKEUPEVN yvwon KAl ouxva Tapouclalouv TepPLoplopévn Suvatotnta yevikeuong oe VEEC N
£€eALOOOUEVEG ETUOETIKEC TEXVIKES, 0SnywvTog oto dovopevo tou alert fatigue otoug avaAutéc aoddietac [3].
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Ta tedeuTaio Xpovia, n EPELVNTIKA KOWOTNTa £Xel otpadel éviova otn XpHon TEXVIKWV MNXOVIKAG pabnong yla tnhv
avaAuon kot tafvopunon dedopévwy kataypadng aodpdalelag. EmPBAenopeva HovtéAa pnxavikng pabnong kot fadla
VEUPWVLKA SiKTua £xouv XpnolponolnBel yla tnv autopatn tafvopnaon alerts kalt logs og katnyopieg tou MITRE ATT&CK,
grtuyyxavovrog uPnAd emninedoa akpiBeLag os mpaypatika kot Snuoota Stabsoua cuvoha Sedopévwy [4].

Jto mMAaiolo autd, n mopouca SUTAWUATIKY epyacia €0Tldlel otn XPRon EMPAENOUEVWVY aAyopiOuwv HNXAVIKAG
radnong ywa tTnv ta§lvopnon yeyovotwyv kataypadng achAaAELOG OE OVTIOTOLYEG TEXVLKEG KOl TAKTIKEG TOU TAALoiou
MITRE ATT&CK. H epyacia alomolel ouyxpoveg pebodoloyieg avaluonc logs, Texvikég mpoemnefepyaciog Sedopévwy Kal
HOVTEAQ LNXOVLKNG LABNONG, LE 0TOXO TNV autopatomnoinon tng Stadikaciog avriotoixlong kot tn peiwon tng e€dptnong
anmd XelpokivnToug Kavove. MapdAAnAa, Slepsuvdtal n AMOTEAECUOTIKOTNTA TNG TPOCEYYLONG HECW TIOCOTIKNG
afloAoynong koL cUYKpLoNG Le Tapadoaotakeg rule-based peBodoug, akolouBwvtag KaTeUBUVOELG TTOU TIpOTEivOVTOL OTN

olyxpovn BiBAoypadia [5], [6].

JKomoOG TNG SUTAWMATIKAG gpyoaciag sival n afloAdynon Tng LKAVOTNTAG QVIXVEUONG ETLBETIKWY EVEPYELWY HEOW
Sdebopévwy kataypadng acdpaielag, ue Baon to mhaioo MITRE ATT&CK, kaBwg kat n SLlepelivnon TOU KATA TTOG0 N XpHon
TEXVIKWVY UNXAVLKAG HABNoNG pmopel va BeATIwWOoeL TNV KAAUYN, TN CUVETELA KAl TV amodotikotnta the dadikaaoiag
QVTLOTOLXLONG YEYOVOTWY OE TEXVIKEG KUPBEPVOETILOECEWV.
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NPOYNOOEZEIZ ANAAHWHSE NTYXIAKHZ EPTAZIAS:

PYTHON, AIKTYA YITOAOTIZTQN, AEITOYPTIKA Y:THMATA, AZDAAEIA ZYSTHMATQN.

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINNQMATIKHZ
EPTAZIAZ:

Yyeoroopog kKot Yromoinon Zero Trust ApyiteKToviKNG pe
Microsegmentation a&romorovrog Tig tevoroyies eBPF ko XDP

OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810379707 Kwnto tA.: 6934782600
Email: spanag@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026

ApLlOUOG otoudacTwv:

1

Npotewopevn TpyueAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
1810TNTAO, AV UTTAPXOUV)

EmBAEnwv:

MéEAog e€eTOOTIKAC:

Mé£Ao¢ eEETAOTIKAC:

NMANATIQTAKHZ 2NYPIAQN

KAPAMIMIAHZ
KQONZTANTINOZ

MAPKAKHZ EYATTEAOZ

Av. KaBnyntng

EAIN

Emnikoupoc KaBnyntrg

TuveruBAEnwv (ov
UTtApXEL):
(ovopatenwvupo kat
dLotntay)

OVOMATENWVUO:

I616tnTa:

MNEPIFPA®H NTYXIAKHZ EPTAZIAZ

H epyaoia e€etdlel Tov oxedlaopo Kal TNV UAOTIolnon KLOG OpXLTEKTOVLKNG Zero Trust pe éudaon otn microsegmentation,
a€LOTIOLWVTOC TIPONYUEVEG TeXVOAoyleg Tou Linux kernel onmwg to eBPF (extended Berkeley Packet Filter) kat to XDP
(eXpress Data Path). Ztdxog eival n avamtuén evog eugAiktou, uPnAng amodoons KNXOVIOUOU €MLBOANG TIOALTIKWY
aodalelag oe eminedo porg, Kavol va Aettoupyel os ouyypova cloud-native kat katavepnuéva meptpaiiovra. H
TPOTELVOEVN AUon Oa emitpénel Asmtopepn €Aeyxo mpooPacng petafl UTnpecLwy, containers | KOPPwVY, He SUVAULKA
EVNUEPWON TIOALTIKWY KOl EAAXLOTO UTIOAOYLOTLKO KOOTOG, aglomolwvtag Tig duvatotnteg packet interception kau filtering

mou poodEpouv ta eBPF/XDP mpoypdppata.

2TOXOlI

e Avdluon twv apyxwv Zero Trust Kol Twv LOVTEAWV microsegmentation og cUyXpoveg UTTOSOUEG.

e Melétn twv texvoloylwwv eBPF kot XDP kol Twv SuvatotTtwy toug yla packet processing, policy enforcement kot

observability.

e YxeblLaopog kot bAomoinon evog proof-of-concept cuotuatog microsegmentation Baoclouévou os eBPF/XDP.

e YMAomoinon Suvaplkou pnxaviopou emtBoAng moALtikwy Zero Trust HeTofY UTTNPECLWV.

e Avarmrtuén pnxaviopwv kataypadng, mapakololBnong kot avaluong cupBaviwy acdaAsLog.
e [Mepapatikn aflodoynon tg amddoonc, KabBuotEpnong Kot amoteAeopatikoTnTog tng Avonc.
e JUyKplon pe umapyouoeg Aoelg (r.y. Cilium, Calico eBPF dataplane, Istio security policies).
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MEOOAOAOrIA

BiBAoypadiky £peuva: IuoTtnuatiki HeAETN Zero Trust apyLTEKTOVIKWY, microsegmentation frameworks kot
teXvoloylwv eBPF/XDP.

AvaAuon anattrioswv: KoBoplopog AELTOUPYLKWY KAl (N AELTOUPYIKWY QIMALTHOEWY TOU CUCTALATOC.
IXeSLOONOG apXLTEKTOVIKAG: KaBoplopdg datapath, control plane, pnxaviopwv moALTIkwy Kal telemetry pipeline.
YAonoinon:

o Avartuén eBPF/XDP mpoypappdtwy yia packet filtering kat flow classification.

o Anuoupyia pnxaviopol SuVopLKNC GOPTWAONG KoL EVAUEPWGCNC TIOALTLKWV.

o Avamtuén cuvodeutikwy epyaleiwv (CLI/API) yia Staxeiplon MOALTIKWVY.

Nepapatikn agloAoynon:

o Metpnoelg latency, throughput, CPU overhead.

o Nokuwég os meplBalhovta containers/Kubernetes.

o 'EAeyX0G QIMOTEAECUATIKOTNTOG OTNV QTOTPOTT [N €€0UCLOSOTNEVNG ETILKOLVWVIAG.

Z0yKpLoNn e UTIAPXOUOEG AUOELG microsegmentation.

ANAMENOMENA ANOTEAEZMATA

Neltoupyko proof-of-concept cUotnua microsegmentation Baciopévo o eBPF/XDP.

Inuavtikn pelwon kaBuotépnaoncg kat overhead oe oxéon pe mapadootloka firewalls fj service meshes.
Amodotikn kot Aemttopepng emPoAn Zero Trust MOALTIKWY o€ eminedo unnpeotwv/containers.

BeAtlwpévn mapatnpnolpotnta (observability) péow telemetry and eBPF hooks.

Tekunpuwpévn aflohdynon Tng anodoong Kot Twv opilwv TNS MPOTELWVOUEVN S AUoNG.

Jupnepdopata yia tn Buwaotpotnta xpriong eBPF/XDP wg Bgpelio yia Zero Trust apXITEKTOVIKEG ETIOUEVNC YEVLAG.

MNEAIO EPEYNAZ

H épeuva evtAooETAL OTOUG TOUELG:

AocdaAelo SIKTUWVY KAL CUCTNUATWY

Zero Trust apyLTEKTOVLKEG

Microsegmentation o cloud-native nmepipdAAovta

Linux kernel networking kot eBPF/XDP texvoloyieg

Containerized kot katavepnuéva cvotnpata (Docker, Kubernetes)
Policy-driven security kat dynamic enforcement pnyaviopot
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NPOYMNOOGEZEIZ ANAAHWHS NTYXIAKHZ EPTAZIAS:

PYTHON, AIKTYA YIOAOTIZTQN, AEITOYPTIKA ZYSTHMATA, CUBERNETES, AZDAAEIA

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHE To&vopnon Owoyeverov Kakofoviov Aoyiopikod pécm g
EPTAZIAZ: XTOTIOTIKNG AVAAVGIS TOV AOUIKOV Kol AEITOVPYIKOV [d10t)TOV
Apyeiov PE pe Teyvikég Mn-Empienopevnc MaOnong
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoweia Elonynti: TnA. Fpadeiou: 2810379707 Kwnto tnA.: 6934782600
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
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Npotewdpevn Toefc EruBAénwy: ZuveruBAénwy: TuveruBAEnwy:
E¢etaotikn Emrporu): NANATIQTAKHZ ZNYPIAQN KAPAMMIAHZ MAPKAKHZ EYAITEAOZ
(ovouatenwvuua kat KQNZTANTINO2
tsiomta, av undpxouv) Av. KaBnyntng EAIN Enikoupog KaBnyntng
TuveruBAsnwyv (av OVOLATENWVUHO: I6w6tnTO:
UTTAPXEL):
(ovopoatenwvupo Kat
dLotntay)

MEPIFPA®H NTYXIAKHZ EPTAZIAL:

H otatiotikn avaAuon kakdBouAou AoyloptkoU amnotelel tn BepeAlwdn Stadikacia e€€taong UMoOMTWY apxeiwv xwpig tnv
eKTEAEON TOUG, PE oKOTO TNV amokdaAudn tng Soung toug [1]. H olyxpovn gpeuvntikn BiBAloypadia avadeikviel Tn
onuacia Tng Labnuatikng povieAomnoinong Twy ecwteplkwv Sopwv Twv Portable Executable (PE) apxeiwv (rLy. .exe, .dll)
yla tnv tagvopnon anslhwyv. Epyaocieg, 6mwg twv Saxe kat Berlin [2], katédel&av tnv afia Tne e€aywyng XapaKTnpLOTIKWY
yla tnv tpododotnon pHovtéAwy, evw ot Anderson kat Roth [3] kaBiépwoav to mpdtumo EMBER yla tnv Tunonoinon tg
otatikng e€aywyng Sedopévwv. NapaAAnAa, ot Ahmadi et al. [4] mapeixav plo EaVTANTIKA AvVAAUGH TWV XAPAKTNPLOTIKWY
TIoU TPOKUTTOUV aro to binary (0nwc API calls, metadata kot opcodes), evw ot Raff et al. [5] anédel€av ot oL mAnpodopieg
TIOU TIEPLEXOVTAL QATOKAELOTIKA OTIS KepaAideg (PE Headers) dépouv uPnAn Slayvwotikn afla yla ToV €VIOTUOUO
QVWHOALWV.

MapdAAnAa, epyoaocieg, 6mwe twv Singh et al. [6], utoypopilouv TNV ATTOTEAECHOTIKOTNTA TWV TEXVIKWY LNXOVIKAG Kol
BaBbLdg pabnong otov eviomopd TapaAlaywyv UTIAPXOVTIOC KakOBoulou AoylopikoU, evw ol Kamdan et al. [7]
avadekviouv TNy afia tng e€oywyng SLAKPLTIKWY OTATIKWY XOPAKTNPLOTIKWY, OTwe oL KedaAideg PE, n evtpomia kat ot
KANoelg API, yla tnv eknaidsuon amodoTikwy HovIEAwV Tafvounong. Xto 6o potifo, ot Rizvi et al. [8] mpoteivouv
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TiponyUEéva Aaiola TIou a€LloToloUV TNV TPOOSEUTIKY KUN-ETUPAENOUEVN LABNGON YLA TNV OVTLLETWITLON TOU AUEAVOLEVOU
OYKOU KaL TNG TOLKIAOopdiag TwV amellwy.

210 mAaiolo tn¢ mapovoag epyaociag, n éudoaon petaroniletal anod TNV amAn alyoplOuikn enefepyaocia otn os Padog
avaluon kot afloAdynaon Twv iSLwv Twv SoULKWY XAPAKTNPLOTIKWY TwV apXeiwv PE WG LECO TAUTOMOLNONG OLKOYEVELWY
malware. H €peguva ETIKEVIPWVETAL OTNV £€aywyr Kol OTOTIOTIKN) MEAELTN KPIOMWV SEKTWY, OMwWC To "Yndlakd
anotunwua” (hashing), ot mivakeg slcaywpevwy SleuBuvoewyv (Import Address Table - IAT) TOU QIMOKAAUTITOUV TLG
AELTOUPYLKEG SUVATOTNTEG TOU AOYLOULKOU, KOLL I EVTPOTILOL TWV EVOTNTWV (sections) w¢ LETPO EVIOTILOROU TEXVIKWV packing
Kall KpuTttoypddnong. Méow tng xprong Un-sruPAenopevng pabnong (clustering), emuyetpeital n avadelen twv potipwv
eKelvwy Tou mapapévouy avallolwta PETAy SEYUATWY TNG LBLAC OLKOYEVELAC, EMITPETIOVTIAS TNV QUTOUATN OpyAvVWON
peyaAou Oykou SeSopEVWY XwpLg TNV 0VAYKN TIPO-EMIONUACUEVWVY SELYUATWY, EMLTAXUVOVTAC £T0L TN Stadikacia opXLIKAG
Slaloync (triage).

JKOTOC TNC TITUXLOKNAG Epyaciag elval N avamntuén evog MELPAUATIKOU TTAQLOLOU Lo TNV TIOPALETPLKN afLOAOYNGN aUuTwv
TWV XOPOKTNPLOTIKWY WC TIPOG TN SLAKPLTLKA TOUC LKAVOTNTA KAl TNV aVOEKTIKOTNTA TOUC OE TEXVIKEG amokpuying
(obfuscation). H peBodoloyia meplapBdvel tTnv uhomoinon cuoTUATWY cuotadomoinong KaL Th LETPNON TNG TOLOTNTAG
SloXwPLoOUOU TWV OLKOYEVELWV HECW HETPLKWV EC0WTEPLKAG OUVOXNG, KOOWG Kal TNV avaAucn TNG UTTOAOYLOTIKNAG
ToAUTIAOKOTNTOC KATA TNV eneepyaocia. TEAKOC oTOX0G gival N amodelEn otL n eowteplkn Soun kat ta metadata twv PE
apxeiwv mpoodépouv emapkr MAnpodopia yla pla aflOMoTN OTATIOTIKA Taflvopnon, kablotwvtag duvath tnv
avayvwplon EeAlYUEVWVY EMBECEWV HEOW TNG OVASELENG TWV HOVASIKWY SOULKWVY BLOTATWY TIoU Xapaktnpilouv kabe
KOKOBOUAN olKoyEveLa AOYLOULKOU.
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NPOYNOOEZEIZ ANAAHWHSE NTYXIAKHZ EPTAZIAS:

PYTHON, AIKTYA YNOAOTIZTQN, AEITOYPTIKA 2YSTHMATA, AZDAAEIA 2YZTHMATQN.
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TITAO2

EPTrAZIAZ:

Yvoykprrikn ASwodoynon g Kapokooypotnrog kot
AVOEKTIKOTNTOS ZVOTNUATOV ZVOTAGEMY VIO LuvOnKeg
Aparotnrog, Yoypns Exkivnong, Avadpaocn Mepoinyiog ko
®voariooc Dritpapicpatoc.

AINNQMATIKHZ

OVOLOTENWVUHO: MNamadakng XapaAaumnog
Ztoweia Elonynty: TnA. Mpadeiou: 2810371991

Email: adanar@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Eapwo gEaunvo 2025 - 2026
ApLOpOG ortoudacTwv: 1

EmBAEnwy: MéAog e€eTAOTIKAC: MéAo¢ EEETAOTIKNAG:
Npotewvopevn TpLLeAng
: 2. MNamnaddkng XapdAauno Mava a
E¢eTactikn Emrporn: TiabanG Tapatapos ®paykonovAou Mapackeur VOVEITO Kne
Kwvotavtivog

(ovouatenwvuua kat
ttétnTa) Avar\. Ka®nyntic Ka®nyrtpla Ka®nyntig
ZuveruBAénwyv (av OVOMOTENWVULO: I5otnta:
UNtAPXEL):
(ovopatenmwvuuo Kot
oLotnta)

NEPITPA®H AINAQMATIKHZ EPTAZIAZL:

ZtoxoL:

O TpWTAPXLKOC 0TOXOC AUTAC TNG Slatplpng ival n cuotnuoatikr afloAdynon tng eumabeilag SLopoPETIKWY KATNYOPLWV
CUOTNUATWY CUOTACEWY O YVWOTA SOULKA TIPOBANLATA TTOU TIPOKUTITOUV OE TIPOYHATIKEG EPAPHUOYEG. AVTL va €0TLALEL
OTTOKAELOTIKA OTNV MPOYVWOTLIKN akpiBela, n Slatplpry otoxevel otnv afloAdynaon thg avOekTIKOTNTAG UTIO SUCUEVEIC
ouvOnkec SeSopévwy. ZUYKEKPLUEVQA, OL OTOXOL Elval:

1. ZUYKpLON OQVTUTPOCOWIEUTIKWY TOPASEYUATWY OCUCTNUATWY OUCTACEWV (M.X. OUVEPYATIKO ATPAPLOUA,
HEBOSOL BACLOPEVEG OTO TEPLEXOMEVO, UPBPLOIKEG, Baclopéveg o ypadnuata Kot péBodol Paclopéveg otn
Snuotikotntay).

2. Moootikomoinon tou mwg N apaldtnta, n Yuxpn ekkivnon, n pepoAndia avadpaong kat ot puocalideg didtpou
EMNPEAOUV TNV TIOLOTNTA KOL TN CUUTIEPLPOPA TWV CUCTACEWV.

3. TMpoodloplopdg oAyopLlOUIKWY OLKOYEVELWV/TIpooeyyioewy Tilo avOekTikwv f Tilo egvaicOntwv oe kaOe
mpoBAnua.

MeBobdoAoyia:
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H peBodoloyia eival melpap otk Kal anoTteAeltal and Téooepa KUpLa oTadLa:

1. Emoyn ZuotAMOTOG Zuotdoswv: Oa emheyel €va oUvoAlo ToOKIAwV UAOTOLNOEWV CUCTACEWV, TIou Ba
KOAUTITOUV SLOPOPETIKEG OAYOPLOULKEG OLKOYEVELEC, OTIWG: JUVEPYATIKO PIATPAPLOUA BOCLOUEVO OTN UVAUN,
Mapayovtonoinon mivaka, JUoTACELG BACLOUEVEG OTO TIEPLEXOUEVO, YBPLOIKEG Mpooeyyioelg. OAa ta povTéda Ba
uAormotnBouv xpnotponolwvtag to (6lo mAaiolo afloAoynong ya va dtaodaAlotel n dikatoouvn.

2. IxeblLaopog ouvolou Sedopévwy Kal £Vech TPOBANUOTOG: ZEKLVWVTOC Ao TUTILKA Snpocta cUvola SeSopévwy
(r.x., obvoha Sedopévwy Tatviag, mpoiovrog  aAnAsmiSpaonc), Ba KATAoKEVLAOTOUV EAEYXOUEVEG
napalayEg cuVOAoU SeSoEVWY yla va TTAPoUGLAlouV pnTd KABe pOBANUA-0TOXO:

Apaiotnta: MNpoodeutikn adaipeon aAnAenidpdoswv.

Wuypn ekkivnon: AMoPOVWon VEWV XpNotwV R/KoL VEWV OTOLXELWV.

Avadpaon MepoAnyiag: Npooopolwpévn mpokataAnyn £ékBeong meplopilovrag TIC mTapATNPRCLUES
oAANAsTUSpAOELG.

Quoahideg pidtpou: Emavarappavopevol BpdxoL CUCTACEWVY TTOU MEPLOPLlouV TNV oKIAopopdla
TLEPLEXOUEVOU.

KAlpakoolpuotnta: Xprion cuvolwv S£80UéVwY SLOPOPETIKWV HeyEBwV.

3. Metpnoeig AfloAdynong: EKTOG amo TG TUTILKEG UeTproslc akpifetag (m.y., Precision@K, Recall@K, NDCG), Ba
xpnowomnownBolv HeTPnoelg £l8IKEC yla To TPOPANUa, onwg: KaAluyn kot aflomoinon kataAoyou (yla
apatdtnta), YoBaduion anddoong yia xpriotec/ototyeia mou Sev éxouv napatnpnOet (ywa Ypuxpn exkkivnon),
Mowihopopdia £kBeong kat kawvotopia (yia ducalideg ¢iktpou), Evawobnola oe HePOANTTIKA apxeio
kataypadng (yia pepoAnia avadpoong)

4. Juykputikp Avaiuon: KaBe oclotnua cuotdoswv Ba afloloynBel oe OAeg TIC TapoAAayEéG TOU GUVOAOU
Sedopévwy Kkal ta amoteAéopata Ba cuykplBolv yla va mpoadloplotouv Motifa umofabuiong amodoong,
JupBLBaocpol avBekTIKOTNTAC, ZUOTNMATIKA Suvatd Kot adUvata onUela ava TUTO TPOBAAATOG

AVOMEVOLEVA OTTOTEAECHOTOL:

To avopevopeva amoteAéopata tng Satplpnc eival: Xadrn eumelplkd otolxelo OtL SLpOPETIKEC OLKOYEVELEG
CUOTNUATWY CUCTACEWV avtarmokpivovtal oAU StadopeTikd og KABe Souikd mpoPAnua. Mpoodloplopos aiyopibuwv
mou amodidouv Kald oe WSavikéG ouvOnkeg oAAd umoBabpuilovtol amotopa Und HEPOANTTIKA | apald Sedopéva.
ATO6elEn OtL amAég 1 uPpLOIKEG pEBOSOL pmopolv va femepdoouv Ta cUVOETA HOVTEAQ UTIO OPLOUEVEC avTifoeg
ouvBnkec. Mo Sopnuévn oUyKpLon TIou avadelkvUel Toug oUpPLBacuolg petall akpiBelag, gupwotiag Kat
TolktAopopdioc. MPAKTIKEG YWWOELG YLO EMAYYEAUATIEC KOl EPEUVNTECG OXETIKA HE TNV £MAoyr alyoplBuwv pe Bdon ta
XOPAKTNPLOTIKA TwV 6€60UEVWV KaL OXL LOVO TNV akpifela avadpopdg.

Nebio £épsuvag:

Juotrpata 2uotaong MAnpodopiag

Evéewtikn BLpAoypadia:
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[2]. Huang, C., Huang, H., Yu, T., et al. (2025). A Survey of Foundation Model-Powered Recommender Systems. arXiv.
[3]. Zou, K. (2025). A Survey of Real-World Recommender Systems. arXiv.

[4]. Ibrahim, O. A. S. (2025). Revisiting Recommender Systems: An Investigative Survey. Springer.

[5]. Gheewala, S. (2025). In-Depth Survey: Deep Learning in Recommender Systems. Springer.
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NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ Improving fine motor control in individuals with Parkinson's
EPTAZIAZ: . . . .
disease using Unity 3D serious games
OVOLATENWVUHO: . MaxoUAGKNG
Ztoeia Elonyntn: TnA. Mpadeiou: x9884
Email: ip@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo eEaunvo 2025 - 2026
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéAog e€eTaoTIKAC: MéAog e€eTaoTIKNG:
E¢etaotuc) Emutporn: . MayoUAAKNC 2. Movaylwtdakng A. MoAdpog
(ovouatenwvuua kat
Sotnta) AvarmA. Kabnyntnig Avar. KaBnyntnig KaBnyntng
TuveruBAsnwyv (av OVOLOTENWVUHO: 186t
UTTAPXEL):
(ovopatenmwvu o Kot } )
wbotnta)

MNEPITPA®H AINAQMATIKHZ EPTAZIAZL:

Parkinson's disease (PD) is a neuro-degenerative disorder that affects a significant number of people worldwide. It is
caused by the lack of dopamine, a neurotransmitter responsible for reward feelings like pleasure and satisfaction. The
disease typically occurs in older age groups and is characterized by symptoms such as dyskinesia, stiffness, and tremors
in various body parts, particularly the hands. Patients with PD experience reduced manual dexterity. Over time, they find
it increasingly difficult to grasp, carry, and manipulate objects using their hands. This fact can negatively impact their
quality of life [1].

Patient rehabilitation can be a challenging and costly process, often causing patients to neglect their treatment.
Furthermore, therapists must supervise patients during physiotherapy exercises to ensure they perform them correctly,
making the process even more complicated. However, studies have shown that exercising is crucial for patients to regain
or maintain ability to control their movements, as it helps in brain stimulation [1, 2].

ZtoxoL:

The objective is to physiotherapy serious games that are inspired by state-of-the-art technologies for
Parkinson's disease (PD) [3]. These games target patients in the early stages of the disease, with partial loss of
manual dexterity, or in the recovery stage after surgery. Despite the availability of several invasive and non-
invasive methods like Deep Brain Stimulation (DBS), Transcranial Magnetic Stimulation (TMS), tremor
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reduction devices (such as GyroGlove), etc., this work focuses on a software-based approach that leverages
video games [4] and it is deemed suitable for such cases [1].

This work aims to utilize gaming technologies to create a human-computer interaction environment that
motivates patients to perform physiotherapy exercises, according to their treatment plan.

It purports to develop serious games that incorporate hand exercises for fine motor control, as outlined in
physiotherapy booklets [5], and also other serious games developed in thisarea [6, 7, 8,9, 10]. These exercises
can be performed in their own space [11] through their PC, making it cheap and easy to use, but also allowing
daily practice, which is so important for PD patients. The software will motivate patients to adhere to their
treatment plan and provide feedback on their performance. Users will be reminded to adhere to their therapy
schedule, and they will be rewarded for completing small tasks based on their therapy.

Me0Bodoloyia:

The Unity game engine will be employed along with Google's mediapipe image processing package to enable
real-time hand tracking [12, 13]. With the help of the corresponding pre-made package implementation in
Python, we shall detect the articulated users' hands via webcam and send the results (x,y,z position of hand
landmarks) to Unity with UDP sockets [14]. Results will be compared to the quality of had articulation of
Leapmotion and Senshands [15, 16]. In addition, we plan to utilize signal analysis and machine learning
methods [17, 18] to reduce noise from the webcam hand-tracking signal and evaluate the speed and quality
of execution of each exercise [19, 20, 21].

AvVaEVOUEVA ATOTEAEOLOTOL:

The end result will be a user-friendly multimedia application capable of detecting and following hand gestures
in a meaningful game contexts, which can augment the supervision from the attending physiotherapist.

Nebio £épsuvag:
e Rehabilitation for neurodegenerative disorters

e Serious Games development

Evéewtikn BLpAoypadia:
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12/otparkinsons bestpractiseguidelines.pdf
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https://www.youtube.com/watch?v=RQ-2JWzNc6k
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[20].

[21].
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Victor, José. (2017). Quantitative Assessment of the Arm/Hand Movements in Parkinson’s Disease Using
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NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

Basic physics, mathematics, geometry.

Development experiense in Unity 3D game engine.

EMNINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAGZ AINAQMATIKHE | V&) s TOT@V TAPERPOLOV KAl AVTIGTOVYOV TEYVIKAOV HETPOEMV OE
EPTAZIAZ: , ’
acvppoato nepfaiiovra

OVOLATENWVUHO: ZTPATAKNG ANUATPLOG
Itoweia ElonyntA: TnA. Mpadeiou: 2810379760

Email: dstrat@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

ITPATAKNG ANUATPLOC Mapkakng Euayyelog Toapnoupatlng MavoAng

(ovouatenwvuua kat
1816TNTA, AV UTTAPYOUV) Ka®nyntrg Enikoupog Kabnyntrig EAIN
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Y& omoloSAMOTE ACUPHATO CUOTNHA, UTIAPXOUV TIOPEUPBOAEG OTO QOUPUATO KAVAAL TTOU UMopEel va urtoBabuioouv tn
AN twv embupntwy onpatwy. Otav ta Aappavopeva enineda oxlog evog onuatog mapeBoAng eival peydlo oe
oxéon Ue To embupntd onua, éva aclppato cuotnua Ba avtipetwriosl umofaduton f MBavwg SLakomr TS MOPOXNS
TWV UTtNPectwy Tou. Otav MoAAQTAG acUpOTA CUCTHUOTA TpooTtabolv va cuvuTiapéouv o 0Ao To padloddoua, elvat
TOavo va cupPei éva "cuppav mapepBoAng"”. To mpotumo IEEE Std 1900.1-2008: Standard Definitions and Concepts for
Dynamic Spectrum Access: Terminology Relating to Emerging Wireless Networks, System Functionality, and Spectrum
Management, September 26, 2008, opilel éva cUpPAvV mapeUBOANG we "ULa MeploTaon otV onola €XeL Eemepaotel Eva
TLOOOTIKOTOLNEVO eTinedo katwdAiou mapepBoAwv" Kal To eninedo koTtwdAiou propei va oplotel w¢ ouvaptnon Tou
TIAATOUG, TNG OUXVOTNTAG, TOU XPOVoU f/Kal Tng andSoong Tou GUCTAHUOTOC.

Y10y01: H mapoloa SUTAWUATIKA aItOOKOTEL 0TNV BeWpPNTIKr LEAETN TwV MapeUPOAWY o€ acUppata eptBaAlovra Kat
otV SlEpelivNON TWV UPLOTAEVWV TIPAKTLKWVY XAPAKTNPLOUOU KOl LETPHOEWVY apEUBOAWY.

Me0odoroyia: Apxika Ba peletnBouv oe Bdbog ta dedopéva tng SteBvolc BiBAloypadiag yia ta Siddopa €idn twv
napepuBolwv oe aocUppato cuothpata, kKoOwg kal ot péBodol pétpnong kot xopoktnplopol 6Sladopwv TUMWY
napepBoAwv. Itnv cuvexela Ba avamrtuxBel peBodoloyia ektipnong mapepfolwv Kabwg Kol avtioTolxo AOYLoULIKO
avolktol kwdwka (m.x. Python), wovd va puBuiocst dopntd avaluty mapeppolwv (Interference Analyzer) tou
Epyaotnpiou Mn lovtiloucwv AKTLVOBOALWY yLot AIOTUTIWGN KAl LETPNON TAPEUBOAWV.
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Avapevopeva amoteréopata: H avantuén pebodoloyiag Kot AOyLopULIKOU yLa TNV eKTiNON TapeBOAWY og acUppata
Siktua.

Iledio éE£pevvag: IUyxpova TNAETUKOWWVLIAKA OUOTAMATA, NAEKTPOUOYVNTIKEG TAPEUPBOAEG, NAEKTPOUAYVNTIKA
oupBOTOTNTA, ATIOPAKPUOHEVOG TIPOYPOUUATIOUOG KOL XELPLOHOG OpYAVWY U NAWY CUXVOTATWV.
Evosiktikn iprroypagio:
1. Techniques for Precise Interference Measurements in the Field Using FieldFox Handheld Analyzers,Keysight
Technologies Application Note 5991-0418EN, USA, December 1, 2017.
2. Keysight A-Series FieldFox Analyzers User's Guide, Keysight Technologies 2014-2019, Edition 4,September 2019.

3. Overcoming RF & MW Interference Challenges in the Field Using Real-Time Spectrum Analysis,
KeysightTechnologies Application Note 5992-1722EN, USA, September 30, 2019.

NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

MoAL kaAn yvwon g AyyAlKAG YAWOOWG, YVWOELG O TNAETLKOWWVIOKA CUCTAUOTA KOL KLVNTEG ETMLKOWVWVIEG Kol
NAeKTPOUayvVNTIKN dLadoaon, TIOAD KAAEG YWWOELG TIPOYPAUUATIONOU O AOYLOULIKO avolktoU kwdika (m.y. Python)

ENINAEON NAPATHPHZEIZ (av untapyouv):

H epyaocia anattel mapouasia tou dpoitntr oto Epyaotriplo un loviilovuowv AKTIVOBOALWY YLO TOV TIPOYPOULOTIOUO TWV
0pyavwv PETPNONG.
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TITAGZ AINAQMATIKHE | Mejétn pe@odoroyiog Spuiovpyiog Ko EKTORTHG THAETUKOIVOVINKOD
EPTAZIAZ: . , ’ . ,
yneekov cnuatog oo yevvitproe RF vyniov cuyvotitov
OVOLATENWVUHO: ZTPATAKNG ANUATPLOG
Itoweia ElonyntA: TnA. Mpadeiou: 2810379760
Email: dstrat@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Eapwo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotkr) Emutponn: - - - - - -
2TPOTAKNG AnNUATPLOG Mapkadakng EuayyeAog Taumoupatln¢ MavoAng
(ovouatenwvuua kat
1516tnTa, av urdpyouv) KaBnyntnic Enikoupog KaBnyntng EAIN
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

210 oUYXPOVO TNAETILKOLVWVLOKA CUCTHLLOTA TO OHLOTA TIOU EKTIEUTTOVTOL Ba TIPEMEL VA TANPOUV KATIOLEG TIPOSLAYPOAPES
og 51adopeC MAPAUETPOUC TWV KaL va £XOUV SOKLUAOTEL TIELPOAUATIKA YL TNV UETEMELTA EDOPLOYI TOUC OE TIPOYHUATIKEG
ouvOnkKec.

Y160 H mapouoa SutAwpatikr amookomel otnv avdluon tng pebodoloyiag Snuioupyiag kot petadpoptwong
TNAsTKovwvLakol Pndlakol onpotog oe yevntpla RF unAwv cuxvoTiTwy yla TNV EKMOUTI TOU HECW KOTAAANANG
Kepaiog.

Me0odoroyia: Apxikd Ba SlepeuvnBoUv T XOPOAKTNPLOTIKA ONUATWY 4G Kot oL SUVTOTNTEG TIPOYPOUUATIOMOU KOt
QITOLAKPUOUEVOU XELPLOKOU Héow evtoAwv SCPI tng yevvntplag RF Keysight model E8267D kat tou Microwave Analyzer
¢ Keysight N9915A (100kHz-9GHz) rj N9916A (100kHz-14GHz). Itnv ouvéxela, yla thv edpappoyn tng pebodoroyiag
napaywyng onuatog and yevntpta RF upnAwv cuyvotitwy, Ba mpoypappatiotel n yevwntpla E8267D wote va mapdaget
onua 4G 1o onoio Ba sival mapapetponotiotpo (m.x. Oa pnopel va petaBAnbei n 1oy, n cuxvotnta, To eVPOG {wvng Tou
KATT). To onpo auto Oa ekmepdOsi otov agpa armd TN yewnTpLla HECW KOTAMNANG Kepalog EKMOUTIAC. XTNV cuvéxela Ba
petpnBel to onuo autd pe xprion Microwave Analyzer kat Kat@AAnAng kepaiag Aqdng yia tnv emiPeBaiwon twv
XOPAKTNPLOTLKWY TOU.

Avapevopeva amoteréopata:Avantuén pebodoloyiag MPOypaUUATIONOU opydvwy Tapaywyng kat pétpnong RF
ONUATOC, AVANTUEN AOYLOMLKO avolkToU KwdLKa (Tt.Y. Python) yla Tov amopakpUOUEVO TPOYPAUUATIOUO KL XELPLOUO TWV
opyavwv oto mAaiola tne mapovoag epyaciag.
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Iledio épevvag: IUyxpova TnAemkowwviakd cuothpata, 4G Standard, omOMOKPUOUEVOS TPOYPAMUATIONOG KoL
XELPLOPOC opyavwy L NAWY CUXVOTATWV.

Evosiktikn iprroypagio:

1. Keysight E8257D/67D & E8663D PSG Signal Generators User’s Guide, Keysight Technologies E8251-90353, Edition
1, October 2020.

2. Keysight E8257D/67D & E8663D PSG Signal Generators SCPI Command Reference, KeysightTechnologies E8251-
90356, 2004-2017, Edition 3, January 2017.

3. Keysight A-Series FieldFox Analyzers User's Guide, Keysight Technologies 2014-2019, Edition 4,September 2019.

4, http://www.3gpp.org/ftp/Specs/html-info/36-series.htm
NMPOYIHO®EXEIX ANAAHYHY EPTAXIAY:

MoAU kaAn yvwon tng AyYALKNC YAWOOOG, YVWOELG O€ TNAETLKOLWVWVLOKA CUCTAUATA Kol S1adoon NAEKTPOUAYVNTLKAC
aKTWOoBoALOC, TTOAU KAAEC YWWOELG TTPOYPOUUATIONOU 08 MAATHOPUES avolxtol Kwdika (m.x. Python).

EIIIIIAEON NAPATHPHXEIX (av vrdpyovv):

H epyaoia analtel mapouasia tou dpottntr TovAdylotov pia popd tnv efdopada ato Epyaotriplo pn loviilovowv
AKTIVOBOALWY YLOL TOV TIPOYPULUOTIONO TWV 0pyAVWY HETPNONG.
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TITAOS AINAQMATIKHS Me0@odoroyia & Metproeig Hiektpopayvntikov Iediov

EPTAZIAL: EEmpetika Xapnrov Xvyvotitov (ELF) tpogpyopeva amod
I'poppéc Metagopas Yyning Taong

OVOLOTENWVUHO: Ap. MavoAng Tapmoupatlng (EAIM)

Ztolxeia Elonyntn: TnA. padeiou: 2810 - 379891
Email: tampouratzis@hmu.gr

TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA

Topéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig

Nepiodog: Eapwvo e€aunvo 2025 - 2026

AplOuo¢ onovdaotwv: 1

Npotewbpevn TpueAc EmBAénwv: MéAoc eeTaoTikig: MéAog e€eTaoTIKAG:

E¢etactikn Emtpor): Ap. Mavoing Tapmoupatlic Ap. AnNpATPLOC ZTPATAKNC Ap. KupLdkoc Z18epaKnc

OVOUOTETWVUU KOl : ;
ovou H Epy. AldaKkTiko MNpoowriko

1610tnTOR) (EAIN) KaBnyntnig Avarinpwtng Kadnyntng
TuveruBAsnwyv (av OVOLOTENWVUHO: 180Tt

UTTAPXEL):

(ovopatenwvupo Kat ) }

dLotntay)

NEPIFTPA@H AINNQMATIKHZ EPrAZIAS:

H mapoloa SutAwpaTIK gpyacio €0TLAlel oTtNV avATTUEN Kol TeKUnpilwon plag oAokAnpwpévng pebodoloyiag
UETPNOEWV NAEKTPOUOYVNTIKWY TESiwV e€atlpeTikd xapunAwv cuxvotntwy (50 Hz) mou mpoépyovtal amod TIC YPOUUES
petadopdg YPnAng Taong nAekTpLkng evépyelag. H épeuva Ba koAUmtel To BewpnTikd umoBabpo twv Extreme Low
Frequency (ELF) mebiwv (nAeKTpLKO KoL POYVNTLKO), TIG PACIKEG APXEG UETPNONG, TLG ATOLTHOELS 0PONG TPOKTLKAG
(B€oelg/UPn/anootacslg, xpovikr SetypatoAnyia, meptParloviikég ouvOnkeg), kabwg kot Intipata afefaldtntag,
BaBuovounong kat emavaAnPnuoTnTag LETPHOewWV. Oa eEETACTEL N CUYKPLON TWV OMOTEAECUATWY LE TA LOXUOVTO OpLa
€kBeong Tou eupl Kowou Kol gpyalopévwy Kal Ba mpotabel mpwtokoAo mou umnopel va edpappootel oe nedia
TIPOAYHOTIKWY EYKATAOTACEWV YLO. LEAETEC TiepinmTwong (case studies — m.x. Tou SiktUou Tou AEAAHE TEPLUETPLIKA TNG
noAewg tou HpakAeiou Kpntne.

Ztoyou:

Baolkog otoxog eival n dtapdpdwon evde cadolg kat pe emavolndnuotnta mpwtokoAou H/M petproswv yla
NAEKTPIKO Ka/r payvnTiko medio ELF cuyvotntwy og eyyUg mepBAAAovta ypappwy LETAPOoPAC Kal SLAVOUAC YPOUUWY
vPnAng taong. Autd meplhapBAavel T BewpnTIK KATAVONON TNG XWPLKNG KATtavopung twv mediwv, tnv emloyn
KOTAANAou eomALopoU KaBWE Kol TN CUCTNATIKA Kataypodr] MapauETpwy mou ennpedlouv ta anoteAéouata (Onwg
VEWUETPLA YPAUMNG, amooTtdcelg, LY, cuvBrnkeg Asttoupyiog). MapdAnAog oTOXOG €lval n TIOCOTIKOMOLNGCN TWV
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Baokwv mnywv opAApatog Kot afefaldTnTaG, WOTE OL ETPNOELS VA EIVAL TEKUNPLWHEVES KOl CUYKPLOLUEG, KABWG Kal N
teAkn a€loAdynon cuppopPwWaong LE KOVOVIOTIKA OpLa/odnyieg £kBeong omwg £xouv BeopoBetnOei 6N amd tnv ICNIRP.

MeSoboAoyia:

H epyaoia Ba Eekwvrioel pe tnv avalutikn BiBAloypadlky avaokomnon oxetka pe ta H/M nedia ELF cuyxvotntwy, tn
Snuoupyia toug amd ta Siktua NAEKTPIKNG EVEPYELOG, TO TIPOTUTIOL KOL TIG 0dNnyleq PETPAOEWY, KABWE Kal To opLa
£€kBeong. Xtn ouvéyela, Ba oxedlaotel MPWTOKOANO HETPrOEWV TIou Ba opilel oevapla Kot ocuvOnKeg (TUTIOG YPOUUAG,
YEWLETPLA, OVTLIPOOWITEVUTIKEG ATOOTACELS Kal UYn), Tpomo SelypatoAnyiag kat Sidpkela kataypadng, kabwg kal
SLabLkaoileg EAEYXOU OpYAVWV TIPLY KO LETA TLG LETPNOELG. AV UTTAPXEL SUVATOTNTA TPOCBACNG 08 KATAAANAOUG XWPOUG,
Ba mpaypotonolnBolv TIAOTIKEG UETPROelg Tedlou e ocuoTnuatikn kotaypadn Sedopévwv (amootdoelg, UYPog
oloOntnpa, reptBarloviikec cuvOnKeg Kat, TAnpodopieg dpoptionc/pevpartog). Ta Ssdopéva Ba urtootouy enefepyaoia
LE UTIOAOYLOUO OTATIOTIKWV Heyebwv, evw Tta TeAlkd amoteAéopata Ba ocuykplBolv pe Ta Loxvovta opla /Kot
KatevBuvTApLEG 08NYieg yia TNV e€oywyr) CUUMEPACUATWY Kal tpoTtdoswv BeAtiwong tng Stadikaoiag.

Avapuevoueva ArtoteAéouato:

Avapévetal va rapaxBel £va MANPWE TEKUNPLWHEVO KAl TIPAKTIKA £PapUOCLUO TIPWTOKoAAo H/M petprioewv ELF yia
VPOUUEG peTadopdc Kkal OSiavopng, pall pe odnyleg emdoync kat opBng xpnong opyavwy, dladilkaoieg
enaAnBevong/Babuovounong Kol OUOTACEL TEplOpLOpol odalpdtwy. EmumAéov, eddoov mpayuotonolnBolv
petpnoelc medlou, Ba mpokUPeL cUVOAO ATOTEAEOUATWY He avaAuon tng petopAntotnrag. TéAog, Ba mpokU el
afloAoynon cuppuOpPpwong o€ OXECN UE KAVOVLOTLKA TTAOLoLO Kol oadElG TTPOTACELG YLt LEANOVTLKA EMEKTAON.

Mebio Epeuvag:

To nebio €peuvag EVTAOOETOL OTOV TOUEQN TWV NAEKTPOUOYVNTIKWY TESIWV €alpeTika xapunAwv cuxvotntwy (ELF) kat otn
petpntikr)/opyavoloyia nediou, pe edpappoyn os UTOSOUEG NAEKTPIKNG evEpyELag (Siktua petadopdc Kat Slavoung).
Mepthappavel tnv aflodoynon g avOpwrivng €kBeong (supl Koo Kol gpyalOUEVOL), TIPAKTIKEG UETPHOEWV OF
TPAYHATIKO TtepLBAAAOV, ekTipnon aBefatdtntag, KaBwEG Kol CUCXETLON UE TIPATUTIO KOL KOWOVLOTLKA OpLa.

Evéeiktikn BiBAloypapia:

Evéelktikd, Ba yxpnoiwpomolnBouv ot kateuBuvtrpleg odnyiec tng ICNIRP ylo meploplopd €kBeong oe XPOviKA
METABAANOMEVA NAEKTPLKA KAl HayvnTKa medla xapnAwv cuxvotitwy, mpotumna tng IEEE yia Stadikacieg pétpnong
NAEKTPLKWY KAl HoyvnTikwv ediwv toxvog amod evagpleg ypappég AC (0mwc to IEEE Std 644), kaBwg KAl OXETIKA TTPOTUTIAL
IEC yia pebodouc kot dpyavo péETpnong nAektpkwv/payvntkwy nediwv (ospd IEC 61786). TupumAnpwpotikd Ba
aglomotnBoulv Baoikd mpotuma/odnyieg yia Stadikaoieg pétpnong/umnoloylopol €kBeong (m.x. EN 50413) kot TEXVIKEG
avadopécg/odnyol Staxelplotwy SikTUou Omou elval Stabgatpot.

[1] «XapnAdouyva HAektpkd & Mayvntika Media: Mnyég HAektpikwv kat Mayvntikwv MNediwv - BloAoylkég EMMTwoELg
-‘EAeyxoL amo tnv EEAE».

[2] Adumpog Owovopou, MNewpylog Pwtng, Xpriotog Xplotodoulou «YPnAég Taoewg» (3n'Ekdoon), Ek6ooelg TZIOAA 2016.

[3] Toavaxog A, «Ta HAektpikd kat Mayvntika nedio Mpappwy, Ynootabuwy Kol Zuokeuwv HAekTpLkng EvEpyelag wg
nieptBarloviikol mapdyovtec. Mpaktikd Huepidag EOvikoU 16pupatog Epsuvwy «EMSpAoelg NG NAEKTPOUAYVNTIKAG
aktwopBoAiag: pubol kal mpaypatikotnTay, 2005.

[4] KYA, Ap. 3060 (®OP) 238, ®EK 512/B/ 25.04.02: Métpa npodUAagng tou kool amd tn Asttoupyia Satdewv
EKTIOUTTNG NAEKTPOUAYVNTIKWY TESIWV XOUUNAWY CUXVOTATWV.
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MPOYMOGESEIS ANAAHWHS EPIASIAS:

- Aplotn I'vwon mavw oe YPnAég Taoelg, H/M Nebio | & 1, HAektpopayvntikn Zuppatdtnta (EMC) kat Kepaieg -
Awadoon HAektpopayvnTkwy Kupdtwv.
- Aplotn N'vwon AyyAwkng Nwooag (Eminedo C2)

H biayvon twv gpeuvnTIKWV AMOTEAECUATWY TTOU Yo TPOKUWOUV Qo TNV MapoUca EPEUVA yUPW QIO TO EV AOyw
YVWOTIKO QVTIKEIUEVO VO EIVOL UAOTTOLNOLUN UE TN CUUUETOXT) OE SLEGVEC EMTIOTNUOVIKO CUVESPLO UE KPLTEC 1) ETTLOTUOVIKO
TIEPLOSIKO.

EMINAEON MAPATHPHZEIS (av urtdpyouv):

la v vdomoinon kat mepdtwon tn¢ mapoloac SMAWUATLKAG Epyaciac Ya xpelaoTel va yivouv UETPROELS oto nedio
(case studies oe unobdouec YYynAwv Taoswv tou Siktuou tou AEAAHE) ue tn Bondela twv €pyactnplakwyv opyavwyv
UETPNOnG tou Epyaotnpiou Mn lovtilouowv AktivoBoAwwv (EMIA) tou Tunuatoc (Mediouetpo & Aiwoontnpac ELF
Metprioswv).

AmAwpuatikég Epyaocies Eapivou Eéaunvou 2025-2026 Touéa TnAsmikotvwviwy kat TexvoAoyiag MAnpowopikng
103




