TMHMA HAEKTPOAOIQN MHXANIKQN KAl MHXANIKQN YIMOAOTIZTQN,

TOMEAZ THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ

AINANQMATIKEZ EPTAZIEZ TOMEA THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ MNA

TO EAPINO EZAMHNO 2025-2026

A/A EmBAEnwV Ofua AumAwpatikig Epyaoiog
AKOULLLOVAKNG
1 AnpocBévng Ospoatiki meptjynon oto dtadiktuo & cuvepyartikn Staxeipion YndLokwv nopwv
KaB®nyntig
2 22 DigitalSelf: Apxéc kat epappoyéc bndrakng avaniacng
3 22 Ewovikoi BonBoi — texvoloytkA otaOuion Kot cUYXpoveC EPOPUOYEC
4 Bidakn¢ NikoAoog Avarntuén epyaldeiou anotinwong andPewv/yvwoewv/ctdoswv pottnTwy Ko
KaOnyntrg Kadnyntwv avadoptkd LE TNV toyvidonoinon Kat ta rawyvidia cofapol oKomou
5 o Xprion oy viStwv cofapol okomou Ue th popdn Yndrokwv Swupatiwv anddpaong
- 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.
MalAdpog ABavaolog, R i i , ) . .
9 | NApwon Kevwv og VEdn onueiwv xpnoytonowwvrag Napaywywkn Texvnti
Ka®nyntig ,
Nonpoouvn.
10 Mapakakng Eupoavound, | Avanapdaotaon Kewwévou EAAnVIKWY o€ Mpado MNvwong yia Anpovpyia Altavtioswv
Ouodtpoc Kabnyntrg oc Epwtiosic oto Keipevo
1 s Avantuén Atodoykov Tuotipotog ot EAAnVika pe Texvoloyiec MeydAwv
- Mwookwv MovtéAwv
12 Moapkdkng Euayyelog, Systems Security: Enhanced Real-Time Intrusion Detection and Prevention with
Erikovupoc KaBnyntng Optimized Neural Network Inference
13 os 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
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Evaluating Wireless Networks for UAV-UGV Cooperative Operations in Emergency

17 s>
- Communication
18 os Semantic Communication—Driven Control and Decision-Making for Autonomous
- Quadruped Robots
19 MTI'Ia'tO'('IKnC iwtr']plo'c, Meydla MNwootkd MovtéAa kot Aoytkdg Mpoypappatiopnog
Enikoupog Kabnyntig
20 >> AvaAuon doung tou Linked Open Data Cloud
21 >> Avantuén Npddou Nvwong yLa LotpLlkég ehaproyES
22 >> Edappoyn Neupwvikwv Aiktuwv Mpadwv oe Mpadoug N'vwaong
MelAétn kot Edappoyn Texvikwv Eppnvevoiung Texvntig Nonuooivng (Explainable
23 >> Artificial Intelligence) otnv Avixveuon AvwuaAlwv pue xpion Mnxavikng (Maénong
Machine Learning)
24 o YBpL6ikd¢ ZulAoyLlopdg pe Meydla Mwooikd MovtéAa kot Aoyiko Npoypappatiopo
- yla Epunvevoiun Texvntr) Nonpoouivn
25 Navaywtakng Znupidwv, | Eknaidsuon Large Language Model yia unofon®non ackoUEVWY o€
AvanAnpwtig Kabnyntig | anopakpuouévo epyaoctiplo pe Bépa to Internet of Things
26 s ZuoTnpa avixveuong avwpaAlwy Kot tapakoAolBnaong tng UyEiog UmaTopLwy Be
- XPNON MPONYUEVWV TEXVIKWV TEXVNTIG VONLLOCUVNE KOL UNYAVIKIG Habnong
27 o Mnyaviopdg EVOUAdkwong KAELSL0U, avOEeKTLKAC oTLG KBAVTLKEC EMLOEOELG, yLaL TRV
- aogdali Snuovpyia Kowou KAELSL0U MAVW anmd SNUOGLO KOVAAL ETILKOWWVIOC
28 >> Air Quality evaluation using low-cost portable Sensor Nodes
29 os NAonynon og kwnta diktua péow Radio SLAM — Navigation in Mobile Networks
- through Radio SLAM
OAokAnpwpévn mAAThOPLLA LLKPO-UTINPECLWV AVOLXTOU KWAELKA YLO TNV AVATTTUEN
s ouvOeTIKWV WNndLakwv SLEUUWV MOLKIAWVY XpRoEWV
30 - (Integrated open-source microservices platform for the development of
compositional and various purpose digital twins)
31 os Exploiting Compressed Sensing as a means for Compressed Learning in distributed loT
- environments
32 os Enegepyacia Aopudopikwv Etkovwv kot Avolktwv 3D Meoxwpkwv AeSouévwy yLo Tov
- UTtOAOYLONO AELKTWVY OLOTLKA G WVOEKTIKOTNTOG
33 o A&loAoynon Ikavotntag Aviyveuong KuBepvoeniBéoswv péow Security Logs pe Baon
- 10 mAaiclo MITRE ATT&CK XpnoLLOTTOLWVTOC TEXVIKEG NXAVIKAC UdBnong
34 o> Zxeblaopnog kot YAonoinon Zero Trust Apxittektoviking pe Microsegmentation
- aflomolwvtag Tig texvoloyieg eBPF ko XDP
Tawounon Owoyevelwv KakdBoulou Aoyilopikol péow tng ZTatiotikig AvaAluong
35 >> TwWV Aopkwv Kat Asttoupykwv I8totitwv Apxeiwv PE pe Texvikég Mn-EmuBAenoevng

Mda6nong
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Naraddkng Xapaumroc,

Suykpttiki A§loAdynon tng KAypoakootpuotntog Kot AVOEKTIKOTNTOC ZUCTAUATWY

Juotaoswv uno Tuvlnkeg Apatotntag, Wuxprcg Ekkivnong, Avadpaon MepoAnwiag

% | AvarAnpwi KaBnynrie kot Quoadidag Dktpapiopatog.

37 NaxouAdkng lwdvvng, Improving fine motor control in individuals with Parkinson's disease using Unity 3D
AvanAnpwtig KaBnyntig | serious games

38 Ztpatdkng Anpntpog, | MeAétn tinwv nopepuBoAwv Kot AVTIOTOLXWV TEXVIKWV HETPHOEWV O acUpuata
AvanAnpwtig Kadnyntig | nepiBdAiovta

39 o MeAétn pebodoloyiag Snuoupyiag Kat EKOUNAG THAETKOWWVLIOKOU Yndrakol

- onparog and yevvitpia RF upnAwv cuxvotitwv

40 , , MeBoboloyia & Metprioeig HAektpopayvntikwv Nediwv E§apetikd XapnAwv

Tapumnouvpartlng MavoAng

suxvottwv (ELF) ntpospxoueva anod Mpauuéc Metadopdc YPnArg Taong

AunAwpuartikég Epyaciec Eapivou Eéaunvou 2025-2026 Touéa TnAsmkowvwviwv kat TexvoAoyiag MAnpo@opikng
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TMHMA HAEKTPOAOIQN MHXANIKQN KAl MHXANIKQN YNOAOTIZTQN,

TOMEAZ THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ

2YNONTIKH ANAAYZH AINAQMATIKQN EPTAZIQON TOMEA
THAEMIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ

EAPINO EZAMHNO 2025-2026

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
4



TITAOZ AINAQMATIKHZ OcpoTiKY TEPUYNON 6TO S10diKTVO & GVVEPYATIKY Sraycipion

EPTAZIAZ: YNOLOKOV TOPOV

OVOUOTENMWVUHO: AKOYMIANAKHZ AHMOZ2OENHZ
Itoweia Elonynty: TnA. Fpadeiou: 9190

Email: da@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1

EnBAénwv: MéAog e€eTaoTKAG: MéAog egeTaoTikig:

Npotewopevn TRWEMS | An1i666¢vnc Akoupavakng, XpuooUAa AAeEavSpdaxn, Niko¢ MTkAKng

E§etaotikn Emutponi:

Avarinpwtpla Kabnyntpla,

Enikoupoc KaBnyntnc,
Tunpa MouoLkng pOS ynens

(ovouatenwvuua kat

; y KaBnyntng HMMY TuRua HAekTpovIKWY

1610tNTO, AV UTTAPYOUV) nyntng Texvohoyioe kot AKOUGTIKAC, M \ p
, Mnyxavwwv, EAMENA
P€Buuvo

SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kot ) _
dLotnta)

NEPITPADH AINNQMATIKHZ EPTAZIAL:
ItoxoL:

H napovoa AumAwpatikn Epyacia otoxelel 0To va e€0LIKELWOEL TO GOLTNTH LE TEXVOAOYLEC ALYUNG KAl epyaleia AoyLoULKOU
TIOU ETUTPEMOUV AUENUEVN SLOAELTOUPYLKOTNTA UTINPECLWY SLASIKTUOU HECW TNEG AVATTUENG KALVOTOUWY CGUVEPYOTLKWVY
edapuoywv mou mpoPaiouv tn Bepatikn MEPLAyNon cuvepyatwyv oto Stadiktuo. Q¢ Bepatikn mepLiynon opiletal n
SladukTlakn TEpLRynon cuvepyatwy os Sedopéva Depatikd 0pLa Kot e oTtoxo tnv avalfitnon/svpeon, kwdikomnoinon /
Taflvopnon kat Katoxwpnon ocuvoadwyv Pndlakwv mopwv He tPomo mou [ot Pndlakol mopotl auvtol] va cuvictouv
KoLvOXpNnoTeg Bepatikég ouAoYEG Sedopévwy. ELBIkOTEPQ, 0 doltnThG Ba amokToel Se€LOTNTEC peTaél AAAWV OE TOUELS
OTWG 0 SLASIKTUAKOC TIPOYPUUUATIONOG, XPoN Kol EVowHATwon APls og S1adpaoTikeC ePOPUOYEG, TIC TEXVLKEG TIOU
QVAITUCOOVTAL OTNV TIEPLOXA TNE KOWWVLKNAG avalitnong (social search), eondlouvoeg mpoosyyloelc yla tnv enavénon
BLBALOONKWVY SLASPACTIKWY AVTIKELLEVWY, KOK., L€ OKOTIO TNV UTOOTAPLEN TNG BEHATIKOTNTAC 0TV OpadIK TEPLYNOn
Tou SLadiktuou.

Me0o&oAoyia:

H peBoboloyia mou Ba akohouBnOel mep\appavel Tpetg dacelc. H mpwtn paon oxetileTal Pe TNV KOTAVONON TOU OPOU
NG BepatikAC TePIiynong oto SLadikTuo Kal TwV BacLKWV TEXVOAOYLKWY TACEWV TOU TNV ennpedlouv (YAWOOEG

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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Sladiktuakol mpoypoppatiopol, APIs, opydvwon SeSopévwy, SladpacTtikeg epyalelodnkeg, kok). Itn daon autn o
doltnTng HeAeTd tn oxeTikn BLBAloypadia kal melpapatiletol pe KATAANAO TEXVOAOYIKA EpyaAeiaL.

H &eltepn ddon adopd otn oxedioon Kol MAOTIK avamtuén ulag epappoyng / umnpeoiag mou Ba eMLTPETEL OTOUG
XPNOTEC TNG, HEOW EMAUVENUEVWV CUVOSWV Teplynong oto Sladiktuo, va cuAléyouv Kal va Sltakpatouv Pndlakd
TLEPLEXOUEVO QMO LOTOTOTOUG TIOU ETILOKETTOVIAL KOl VO TG evamoBEétouv oe culoyeg (Aloteg), weg emefepydoipa
avtikeipeva. Ma to okomd auto Ba aflomolnbolv TEXVIKEG TNG OXESLOOTIKAG BACEL oevaplwy yla va mpoodloplotouy
eMUEPOUC oxedlaoTika Brpata kat otoyol. Mapadeiypatog xdply, oevapla Ba avamtuyxbolv yla va kabopicouv nwg ot
ouMoyég Pndlakwv mopwv (Aloteg) mou eite mpo-umdpyxouv eite SnuloupyolVTaL OO TOUG XPNOTEG UIMOpPoUV va
xopaktnpilovtol Oepatikd cOpudwvo He TNV KPILon Kol TIC AVAYKEC TwWV Snuloupywv toug (m.x. He tags n/kat alha
katdAAnAa social bookmarking schemes). Eniong, oevdapla 8a avantuxBolv yla va mPoodloploTel €vag UNXOVLOMOG
dnuovpylag opadwv/KowotnTwy e apeco (m.x. xprnon evog plugin oto browser) r £€upeco tpomo (m.y. kataypadn
LOTOpLKOU XPHOTn Kal gpunveiag tou, SnAwon xpnotn, kAm.) mou Ba &iapotpalovral, Stafoulevovral kal Ba
enefepyalovratl cUAOYEG (Atotwv) PndLakou meplexopévou, Ba kabopilouv TNV €KTacn Tou SLAOLPACHOU, TO €606 TNG
npoofaong kat ta Sikatwpata otnv dtapolpalopevn cuAloyn (Alota). TéAog, oevapla Ba avamntuxBouv £T0L WOTE OTIG
Aettoupyieg pag opadag va neplhapBavovtal dlaxeiplon €pyou kat avabeon KaBNKOVIWY UETAEY TWV EUTAEKOUEVWV
XPNOTWV £T0L WOTE oL Xpnoteg Ba eival og B€on va mapakoAouBoUV Kal Vo 0pyavwvouV TN Epyacia ToUg, va eVIoXUovTal
oL Seopol PETAEU TWV HEAWV KOL VO ETILITUYXAVETAL N SLEKMEPOIWON KOl OMOTEPATWAON ATOMKWY KOBNKOVIWY Tpog
TIAPWON TOU OpaSLKOU OTOXOU.

H teleutaila daon oxetiletal pe mAoTIkn emidelén tng edappoyng o éva Bepatiko medio pe oTtOXo TN UEAETN TNG
TPOOTLOEUEVNG TIoU TIPOOdEPEL N BEUATIKN TIEPLYNON OTO SLAdIKTUO KOL TIC EMUMTWOEL TTOU UMOPEL va €XEL oTnV
ETUTENEDN CUVEPYOTIKWY OTOXWV (T.X. auénuévn cuAAoyikr euBUvn, eniyvwon atopkol kabrnkovtog vavti cuAloyLlkoU
OTOXOU, LKAVOTIOLNGN cuvepyatwy amo tn dnuloupyia dsouwv, KAm).

AVQLEVOLEVA ATOTEAEOLATAL:

Motk enide€n ebappoyng mou va mpodyet Bepatikn mepLiynon, cuvepyatikn avantnon kot Snuoupyia cuAAoyikol
Pnolakou kepahaiou

Nebio £€psuvag:

Texvoloyieg AoyLopKOU TTIOU ETLTPEMOUV HETOED GAAWYV Tteptiynon / avalrtnon oto Stadiktuo and ouddec cuvepyaTWY,
dnuloupyia cuAdoyikol Pndlakol kepadaiou, cuykpotnon kot Staxeiplon Seopwv Kot CUAOYIKNG pvAung, bndlokn
xvhAaolpotnta.

INUELWVETOL OTL avil Tou yevikoU Sladlktuou to Tedio €peuvag Ba UMOPOUCE va £CTLACEL OE €va EMLXELPNUATIKO
KOLWVWVLKO 6(KTUO 1 pLa peyaAng kAlpakog Pndrakn culoyn dedopévwy.

Evéewktikn BLpAoypadia:

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

NPOYNOGEZEIZ ANAAHWHS EPTAZIAS:

Evéladépov o Texvoloyieg Kal epyaleia AOYLOLLKOU

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPFASIAL: DigitalSelf: Apyéc kot epappoyéc yneroxkng avariacng
OVOUOTENMWVUHO: AKOYMIANAKHZ AHMOZ2OENHZ
Itoweia Elonynty: TnA. Fpadeiou: 9190
Email: da@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
EnBAénwv: MéAog e€eTaoTKAG: MéAog egeTaoTikig:

Npotewopevn TpLUeAnG
E§etaotikn Emutponi:

AnpocBévng AKoupLavakng, XpuooUAa AAe€avSpakn Niko¢ MTikakng

Avarinpwtpla Kabnyntpla,

Enikoupoc KaBnyntnc,
Tunpa MouoLkng pOS ynens

(ovouatenwvuua kat

; y KaBnyntng HMMY TuRua HAekTpovIKWY

1610tNTO, AV UTTAPYOUV) nyntng Texvohoyioe kot AKOUGTIKAC, M \ p
, Mnyxavwwv, EAMENA
P€Buuvo

SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

H évvola Tn¢ YndLakng avamiaong amoTUTIWVEL TNV TPOOTIADELA AVTLOTOLXLONG EVOG GUGLKOU QVTIKELLEVOU I TIPOCWIIOU
LE €va ) teploocotepa Pndlakd umokataotata. Katd katpoug £xouv ebappootel MANB0C Texvikwy PndLlakng avamioong
(m.x. avamapdotaon tomniou os 2D 1 3D) mou otn Baoh Toug e6pAlovtal 0TNV KATAVONOon ToU $UGCLKOU UTIOKELUEVOU Kall
TNV OVATTAOoN ToU o€ Lo Se80UEVN XPOVIKA OTLYUA UE TN XPRon KATAANAwWY TEXVIKWY, LOVTEAWVY Kal aAyopiBuwv. Autol
Tou £iboug n avamAaon otepeitol SUVAULKNAG KUPLwE eMeLd POKUTITEL oo Tipodlayeypappévo PndLakd UALKO Kal £XEL
WG OTOXO KUPLWE TNV MPOCOUOLWON TOU UTTOKELEVOU Kal OxL (Tdoo) TNV poPoAn Tng e€EALENC TOU oTo HEAAOV. ELAEoy,
Yl TLEPUTTWOELG AVATIAACNC (TNG TPOCWTITILKOTNTOG) ATOUWY, EAAXLOTO EVOL YVWOTA YLA TOUG TPOTIOUG TTOU AUTO Umopel
va cUMBEL yla xpHoTeC TIou SpacTNPLOTIOLOUVTOL OTO SLadIKTUO afLOTIOLWVTAC TO EUPUTEPO TTANB0C SUVApLKWY SESOUEVWY
Stadopwv TUTIWV Tou Toug adopolV (T.X. ixvn mou adrvouv oL xpHoTteg kabBwg SpaoTNPLOTOLOUVTOL O HECA KOLVWVIKNG
SkTuwonNg, avadopEC TToU YivovTal 0TouG XPHOTEC Ao ToV TEPLYUPO TOUC, KATL.).

ZtoxoL:

H AutAwpatikr Epyacio Ba €€eTdoel TO GUYKEKPLUEVO {NTNUA HE OTOXO TNV Katavonon tng Pndlakng avamioong
Slapécou Tou iyvoug ou Kataypddouv oL SLAPOPEC ELKOVIKEG SPAOTNPLOTNTEG TWV XPNOTWV £0TLAIOVTAC O EMUEPOUC
InTAuata 6nwg n avalntnon/avixveuon Kat aflomoinon peydhou oykou cuvadwv dedopévwy, n evomnoinon/tagivounon
6ebopévwy oe Katnyopleg, To SedoPEVWV E OTOXO TNV QVATAAGCN TPOCWNWY, GALVOUEVWY I KATAOTACEWY KOl N

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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S5La8pa otk AmOS00n TOU AMOTEAECUATOS TNG AVATAAONG LE OTOXO TNV GUYKPLON LE TO TPAYHATIKO GaLVOUEVO KaL TV
afloAoynon tou. Me aA\a AoyLa Ba emiyelpnOei n eppunveia pog Pndlakng ovtotntag — xpnotn, avopévou r yeyovotoc
(referent object) — amo to tL KAvel, TL Kataypadetal YU auto R/Kal WS TapoucLAleTal o epapUoyEC KAl UTINPECLEG TOU
Sdladiktuou.

Me0BoboAoyia:

H peBodoloyia mou Ba akolouBnBel meplhapfavel xprion LEKTWY LEBOSwWV yLa TNV KAaTtavonaon Tou 6pou tnG YndLakng
avamAaongc, Tnv oploBetnon mpoBAnUdTwy ou Ba Pmopolcav VA OVTLLETWITLOTOUV e AVATIAQCN, TNV EVOpaon TILOavwyY
Aoswv kaBwg Kal TAOTIKN avantuén/enidelén mpwtotunng mpooéyylong mou Ba aflomolel katdAAnAa epyaldeia Kat
TEXVIKEG (YAWwooeg SLadIKTUAKOU Tipoypappatiopou, APls, opyavwaon dedopévwy, SLadpaoTikég epyaAeloBnKeG, Kok). To
niedio mou Ba emAeyel yLa EUTIEPLOTATWUEVN MEAETN KoLl TUAOTLKN eMiSelEn Ba emileyel petd anod diaBolAeuon pe tov
evbladepopevo dottntr. Evdelktika avadEpovial oL MEPUTTWOELS Omou to referent object eival eite kamolo puoiko
npoowmno (m.x., évag ¢oltntng, £vag acbevig), site éva dalvopevo mou €xel nén kataypadet (m.x., Toouval) site
dawvopevo mou amnaltel kamnolag popdng npdPAedn anod undapyovia dedopéva (m.x., mupkayld). TEAOG, ONUELWVETAL OTL
avetaptTwg nediov peAétng, Ba kataBAnbel mpoomdbela KplTikAG amotipnong t¢ Wndlokng avamiaong Kal wg
HEBOSOU MPOCEYyLoNG oUYXPOVWY TTPORANUATWY KAl WG TIOPAYWYO ATIOTEAECLA TIOU TTPOCBETEL agla oTNV KOTAVONGoN TNG
bndaxng VANG.

AVOMEVOLEVA ATTOTEAECHLOTOL:

Motk enidelen edbapuoyng mou va eme€nyel Kol va TEKUNPLWVEL TNV TPOoTIOEeVN agla tng YndLlakng avamiaong
TPOCWNWYV, GOLVOUEVWY N} KATOOTACEWV ATIO LEYAANO OYKO SESOUEVWV.

Nebio épeuvag:
BAEme ‘MebBodoloyia’.
Evdsiktikn) BLpAloypadia:

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.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

EvSladépov os texvoloyieg Kal epyadeio AoyLopLKOU

ENINAEON MAPATHPHZEIZ (av urtdpyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOZ AINAQMATIKHZ

EPFASIAL: Ewovikoi fon0oi — teyvoroyikn 6tdOuion Kot Oy poveS EQUPROYES
OVOUOTENMWVUHO: AKOYMIANAKHZ AHMOZ2OENHZ
Itoweia Elonynty: TnA. Fpadeiou: 9190
Email: da@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
EnBAénwv: MéAog e€eTaoTKAG: MéAog egeTaoTikig:

Npotewopevn TpLUeAnG
E§etaotikn Emutponi:

AnpocBévng AKoupLavakng, MagLpog KaAlakatoog, Niko¢ MTikakng

AvamAnpwtng Kabnyntng,

Enikoupoc KaBnyntnc,
Tunpa MouoLkng pOS ynens

(ovouatenwvuua kat

; y KaBnyntng HMMY TuRua HAekTpovIKWY

1610tNTO, AV UTTAPYOUV) nyntng Texvohoyioe kot AKOUGTIKAC, M \ p
, Mnyxavwwv, EAMENA
P€Buuvo

SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

H ouvop\ia (i ouZftnon) we epyaleio ETIKOWWVIOG LETAE) Twv avBpwITWY arotelel eUPEWE KABILEPWIIEVO EPELVNTIKO TIESIO PEAETNG
1000 otnv MANPodopLKr) 600 Kall OTL OVOPWITIOTIKEG KOl KOWWVIKEG ETUCTAKES (BA. YAWOOoOAOYIQ, YWWOTIKEG EMUOTAIES, KOWWVIOAOYIQ,
KOK.). 2Tov KAAS0 TG MANpodopLkng KOTA KApous X0V UTTAPEEL SLAbOPEC TIPOOTIABELEG VAL LEAETNBOUV OL ELKOVIKOL ETAPOL ETE WG TIPOG
TOV TPOTTO TIOU EPHNVEUOULV KOL TIPAYOUV arooTtdopara cuvophiag (BA. poviéha katavonaong / ouvBesong duotkig yYAwooag), lte wg
Tpo¢ ) ypadir] / Stadpaotkr) artoturiwon) toug (BA. 2D/3D avortapdotoorn Kat TEXVIKEG AAMNAETISpaong), It WG TPOC TN SUVOLLKN
oupnepbopd Kotd Tt SLAPKELX TNG CUVOMIAIAG (LY., cuvaioBnon KowoU TOMoU, EpUNVELR UTTIOVOOUREVWY, SLOTUTIWON EUUECWV
EMUXEPNUATWY, XPAON XEWOVOLLWY Kat GAAWY UopdwV [N AEKTIKNC ETIKOWWVIOG yla €kdpaohn ouVoLoBAUOTOG, KOK). 2 OAEC TIG
TIEPUTTIWOELG KOWH Tapadoxr Umnpée OtL N cuvopia ival EMITEUYA ETOIPWVY TIOU ULOBETOUV Koo YAWOOWKO Wiwpa (Tty., puotkn
yAwooa).

Qot600, OTIG MEPEC HOG YIVETAL OAOEVAL KOL TIEPLOCOTEPO TIAPASEKTO OTL N cUVOLIALOL Sev armotelel povo epyaleio emikowvwviag oM
WOLOUTEPWCG XPNOLUN TNV YVWONG, OCUANEKTN EUMEIQWWV KOL TNy QVOOUOUEVWV KOAWV TIPAKTIKWY — SnAadr €vog corpus
Slaouvdedepéviov dedopévy (ev SuvAEL) TTOAATAWY YAWGCOIKWY LOWWHATWY TIOU OOKTOUV CUVADELX OTA EINVEVOVTAL OE £Val eViaio
m\aiotlo, opyaviopo 1 idpupa. Edkotepa, n cuvophior wg armoBeTrpLo ‘evepywV’ H/Koil ovaSUOUEVOU GUNNOYIKWY ETUTELYUATWY (TTY.,
artOPEwY / YWWHNG HEAWV LG KOWOTNTOG OE ETIUEPOUG BEpaTa, KAAEC ETIXELPNOIOKES TIPOKTIKEG, KATTL.) OTIOU Ol OUETEXOVTEG
nephapBavouv kot Pndrakolc (virtual) etaipoug og Slakpitoug pOAOUC Kalt KaBKoVTa, CUVICTA £Vl OXETIKA VEO Tiedio Slepelivnonc.

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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ItoxoL:

H Sut\wpartikr) spyacio Ba ecTdoeL o€ TPEXOUOEC AVTAPIELS YUPW 0Tto TO POAO KO TOL KOO KOVTAL ELKOVIKWV ETAUPWV TIOU EprAgkovaL /
OUUUETEXOUV OE GUVOMINEG KaBwG KoL pial Katnyopial SLOSIKTUOKWY UTINPESLWY ‘emauénuévng cuvopliag omou séouatoSotnpévol
XPHOTEG EVOC OPYOVIOHOU CUUITPATTOUV KOL CUVORIAOUV E 1)/Kail avalOETOUV KalBriKovTal OE TILOTOTTOLNEVOUC ElKOVIKOUE BonBoug (virtual
assistants) yla v €miteun kowwv otoxwv. TETolEG SLASIKTUAKEG EPUPHOYES ‘EMAUENUEVNS CUVOLIAIOG £XOUV QILYWG CUVEPYOTIKO
xapaktripa kot Bacilovral o karmowou gidoug povtélo / poaoéyyion (BA The Language / Action perspective, Conversation for Action
LETayEVEOTEPEC EKSOXEC) yla TNV Kwdkortoinan, dlaxeipion (dnA. évapén, eEEAEN, kaBodrynan, oAokArpwaon) TNG CUVOLIALNG KoL TNV
aflomoinor g wg cUAOYIKO artoBepiaL.

MebBodoloyia:

H peBodoloyia mou Ba akoAouBnOel uLOBEeTEL SLEPEUVNTIKEG TEXVIKEG — KOTA BAcn avdAucon oevaplwv ULKpNG KALLOKAG
KOl HEAETN MEPLMTWONG — Ylot TNV aVOAUTLKA Bewpnong TG cuvopAlag w¢ cuMoylkoU epyaleiou oto TMAAicLO pLag
ouM\oyLkAg ovtotntag (m.y. opdadag, kowotntag f/kat opyaviopou). AkohoUBwe Ba efetaotel n emdpKelo YWWOTWV
npooeyyloewv otnv kwdwomoinon kot Swaxeipton (dnA. évapén, eEEMEN, kaBodrynon, oAokAnpwon) cuvophiag KabBwe Kat Ta
TeEXVOAOYIKA epyaleia TToU pmopouv va mpoodEpouv pootiBéuevn afia (social bookmarking, graph-based data models,
conversational platforms, mponyuéveg texvikéc aAAnAenidpaong). Me Baon ta moapandvw Ba emiheyel éva nedio ebappoyng
Lot To ortoio Ba UTGPEEL KO ALOL TIPWTOTUTTN UAOTIOINOT €VOG lKoVIKoU BonBou Kavou VoL CUMUETEXEL OE ‘emaugnuévn’ oulfjtnon pe
aM\oug etaipoud. MNa 0 okorod auto Ba aflormolnBolv AVTUTPOCWITEUTIKA epyalela yior conversation Al (6rwg n matdopua Rasa
https://rasa.com/) ka KatGAANAQ GUVOSEUTIKA EpYOAELQ TIPOYPAUUATIOHOU Kall Slaxeiplong SeSopEvwv.

AVOMEVOLEVA OTTOTEAECHLOTOL:

Motk emidelEn edpappoyng mou va enegnyel Kal vo TEKUNPLWVEL TV IPOOTIBEUEVN aflo TWV ELKOVIKWVY ETApWY OTNV
Slaxeiplion g ocuvopthia we mtnyn/amoBetrplo cUANOYLKAG KAl avadudUEVNG yVWoNG.

Nebio épeuvag:

EvOelkTikA Tedia €peuvag elval peyAAng KALMAKAG emLXelpAoelg/opyaviopol 6mou n cuvoplhia sival Bspatikn Kot
KOTOVELETAL O XpOVO Kol 0€ XwpPo (6nAadn ELKOVIKEG OUASEC ETOLPWY TIOU CUUHETEXOUV aTIO SLAPOPETIKES YEWYPADLKEG
BEoeLg KaL Xpovoug) — PAEne tpltoBabuta dpupata, MOAUEBVIKEG, peydAa VOCOKOELD, KOK)

Evéewktikn BLpAoypadia:

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

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

INUELWOELG KOl EKTTOLOEUTIKO UALKO TwV pabnuatwyv ‘Tuvepyatikn Texvoloyia & Zuotiuata’, ‘Emkowvwvia AvBpwmnou —
Mnxavnc’, ‘Npoy. O¢uata Baoswv dedopévwy’ Tou ipoypdppatog ortoudwv HMMY.

NPOYNOGEZEIZ ANAAHWHZ EPTAZIAS:

EvSladépov oe texvoloyieg Kal epyadeio AoyLopLKOU

ENINAEON MAPATHPHEEIZ (av urtdpyouv)::

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOS AINAQMATIKHS Avantoln gpyoieiov omoTITOGNG UTOYEMV/YVOGEMV/GTAGEMV

EPTAZIAL: QOLTNTAV KOl KAONYNTOV 0VEQOPIKE IE TV TULYVIO0TOIN 6] KOL TO,
oLy violo cofapov ckomov
OVOLLOTENMWVUHO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoweia Elonyntn: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog;: Eapvo e€aunvo 2025-2026
AplOOG otoudacTtwv: 1
Npotewopevn TpyleAng EmBAEnwV: MéAo¢ £EETAOTIKNAG: M£AoG EEETAOTIKAG:
E§etaotikn Emtponn: - - - - - -
Budakng NikoAaog MNanaddakng NikoAaog Mmatodkng ZwTnpLog
(ovouatenwvuua kat
16LétnTa, av urdpyouv) KaBnyntng KaBnyntng Enikoupog KaBnyntng
TuvenBAénwv (av OVOMATENMWVULO: 15w6tnta:
UTLAPXEL):
(ovopatenwvupo Kat
dLotntay)

MEPIFTPA®H AINANQMATIKHZ EPTAZIAZ:

OL texvoloylkég e€elielg Tpomomnolouy Kal petapopdwvouv KABe topéa tng {wrh Hag, cupmeplAapuPavopévng tng
ekmaidevong. H ekmalSeuTikr texvoloyla €xel MPOoXWPNOeL AAHATWOWG Ta TEAsuTAld XPOVIO HE QPKETA ONUAVILKA
emtelypata va yivovtol moAutiuo epyaleia ekmaibeuong. EWdikotepa, ta moiyvibia cofapoll okomol Kal n
nayvidomnoinaon eival évacg avaduopEVOC TOUEQC TTOU UIMOPEL va LeTapopdwaeL TNV eknaidsuon auéavovtag TIG YVWOELC,
TIG 6€€10TNTECG KaL TNV LKavomoinon Twv ekmalbeudpevwy. Ta malxvidia cofapol okomou eival wg emi to mAsiotov
bndlaka nalyvidla mou xpnolponolouvTal yio ckomoUg SladopeTikol tépav tn¢ anAng Yuyxaywyiag (Susi T et al, 2009).
O Alvarez opileL to PndLako matyvibl coBapol okomoU we: «EKTALOEUTIKNA edappoyr, TNG omolag n apxLkr pobeson sival
va oUVOUGOEL, TAUTOXPOVA KOL CUVEKTIKA, OOPAPEC MTUXEC HLABNONG, EMIKOWVWVIAC | AKOUO KOl EVNUEPWONG HE TLG
OL0OKESOOTIKEG MTUXEG TwV BlvteomayviSiwyv akoAouBwvtag €va pn mpokaBoplopévo Kal N OTTOKAELOTIKO TPOTO
Sdidacokaiiag» (Billebot MN et al, 2018). And tnv GAAn mMAgupad, n malyvidomnoinon pnopel va meplypadel we n xpnon
otolxeiwv oxedlaopol mavibiwv oe meptBarlovia ektdg mayvidlol (Deterding S et al, 2011). Mo cuykekpLpéva, n
natyvibonoinon otov Topéa TnG ekmaidsuong Bewpeltal WG pLla TTPAKTIKN TIPOCEYYLON TIOU EVOWHATWVEL CTOLXELD
TALLXVLOLOU Kal TLALXVIOOKEVTPLKEG eUMeLpleg padnong (Dichev C & Dicheva D, 2017).

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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Itoxol: H mpotewvopevn gpyacio anookormel otnv avamtuén evdg otabulopévou epyaleiov (epwtnpatoloyiov) otnv
€AANVLIKA YAWOOO TO 0T0i0 Bo AMOTUTIWVEL TIG ATIOYELG, YWWOELG KL OTACEL GOLTNTWVY Kal KaBnyntwyv avadopLkd e Th
XPron tng mayvidomnoinong Kat Twv matyvisLwyv coBapou okomol otnv ekmalSeutikn Sladikaoia.

MeBodoloyia: Oa mpayuoatonolnBel pia oploBeTnUévn avaokomnnon (scoping review) oe eTUAEYUEVEG ETILOTNOVLKES
BAOELC yLOL TOV EVTOTILOUO UPLOTAUEVWY gpYaAEiwV TTou aflodoyolv Tig anoPelg, otdoelg kKat avtiAnPelg pottntwv f/Kkot
KaBnyntwv avadopikd pe tnv atxvidomnoinon kat ta rmatyvidia cofapou okomou.

Avapevopeva anoteAéopato: Ta amoteAéopata TS oplobeTnuévng avaokomnong Ba kateuBuvouv tnv emloyr Tou
KatdAAnAou epyaleiou (epwtnuatoroyiou). Edv to epyadeio eival otnv ayyAlky yAwooa, Ba petadpaotel kal Ba
TPOCOPUOOTEL MOALTIOMLKA. EGv Kavéva epyaleio Sev kplBel katdAAnAo, Ba avamtuyBel véo epwtnuatoldylo. Metd thv
avarntuén Ba akoAoubrosl n MAOTLKN SOKLUH TOU EpyaAEiou yla Tn oTABuLoN Tou.

Nebio £peuvag:: maiyvibomnoinaon, mayvidla cofapol okomou, amdYELg yLo TNV maLXvLsomnoinan, oTAoELC ATEVAVTL TNV
nayvidomnoinaon, tpitofabuia ekmaibevon, 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

NPOYNOOGEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

MoAU KaAr yvwon ayyAlkng yAwooag.

ENINAEON MAPATHPHZEIZ (av urtdpyouv):

Auvatotnta dnpooieuong oXeTikoU apBpou BACEL TTOLOTNTOC EQPYACLAC KOL ONUAVTIKOTNTOC AMOTEAECUATWY.

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOS AINAQMATIKHS Xp1on nrayvidrdv cofopod 6KOTov pe T HOPON YNOLEKOV

EPTAZIAL: OONATIOV ATOOPACIS GTI|V EKTAIOEVON: AVAOKOTI G TG
Piproypagiog
OVOLLOTENMWVUHO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoweia Elonyntn: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog;: Eapvo e€aunvo 2025-2026
AplOOG otoudacTtwv: 1
Npotewopevn TpyleAng EmBAEnwV: MéAo¢ £EETAOTIKNAG: M£AoG EEETAOTIKAG:
E§etaotikn Emtponn: - - - - - -
Budakng NikoAaog MNanaddakng NikoAaog Mapkakng EuayyeAog
(ovouatenwvuua kat
16LétnTa, av urdpyouv) KaBnyntng KaBnyntng Enikoupog KaBnyntng
TuvenBAénwv (av OVOMATENMWVULO: 15w6tnta:
UTLAPXEL):
(ovopatenwvupo Kat
dLotntay)

MEPIFTPA®H AINANQMATIKHZ EPTAZIAZ:

Ta nayvidia cofapou okomou Kal n matxvidomnoinon sivatl évag avaduopeEVOC TOUENC TIOU UTNTOPEL va HETAPOPDWOEL TNV
ekmaidevon aufAavovtag TIC YWWOELG, TIC SeELOTNTECG KAl TNV LkavoTolnon Twv ekmaldevopevwy (Gentry et al, 2019). Ta
Undlokd dwuatia anodpacng amoteAoUv pLa VEO OXETIKA KaTnyopia mayviSuwv cofapol okomoU PECW TNG Omolag
TIOPEXETAL EVOL EVEANIKTO EKTTOLOEUTIKO €PYOAElO TTOU UMOPEL va UTOOTNPIEEL TNV €VEPYN, KOl GUVEPYOTIKA HABOnon
(Pornsakulpaisal et al, 2023). Ta no npoocdata Pndlakd dwudtia anodpacng neplhappavouy éva eUpog Pndlakwv
TEXVOAOYLWV KOl £dappoywv OMWG N ELKOVIKN Tpaypotikotnta (virtual reality) n n emoauénuévn mMpaypoTIKOTNTA
(augmented reality) (Makri et al, 2021).

ItoxoL: H mpoTelvOUEVN €pyacia amookomel otn Slevépyela plog avackomnnong BLBAloypadiag (review) yia t cuvoln
NG UAPXOUCAC YVWaoNG Kot TNV avadelén malyvidiwy coBapol okomou utd tn popdn Pndlakwyv dwuatiwv anodpaong
Tiou £xouv uAomolnBel katL ebaprooTel 0TO MAALOLO EKTOLSEUTIKWY SLASIKACLWV.

Me0BodoAoyia: Oa mpayuatonolnBel avaokonnon o€ EMIAEYUEVEC ETILOTNUOVIKEC BAosLg SeSOUEVWY, HECW TNG AVATITUEN
OUVEKTLKOU adyoplBpou avalntnong Kot xprnong evbedelypévwy opwv (mesh terms/keywords) kat kpitnpiwv avalntnong

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
15




Avapevopeva amnoteAéopata: MNopoucioon kupiwv amotedeopdtwy oavaokomnong (nedio spapuoyng, Bspatoloyia,
Babuida skmaibevong, xprnon Y ndlakwv texvoloylwy, afloAdynon xpnotwy, K.a.). Zulntnon avadoplkd pe tn umapén n
N SuvaTOTNTA AVATTTUENG TTAPOUOLWY EKTIALSEUTIKWY TayVISLwv otnv EAAGda.

Nebio £€peuvag: mavidomnoinon, mawyvidia cofapol okomou, PndLakd Swudtia anddpacng, Labnon HEcw MaVISLWY,
kAL EVTIKEG TEXVOAOYiEG, Taldaywyikol pEBodol kal matyvidomoinan, TEXVIKEG eknaibeuong

BiBAloypadia:

-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. ] 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.

NPOYNOOEZEIZ ANAAHWHZE AINAQMATIKHZ EPFAZIAS:

MoAU KaAn yvwaon ayyAlkng yAwooag.

ENINAEON NAPATHPHZEIZ (av untdpyouv): Auvatotnta dnpocieuong oXeTikou apBpou BAceL MoLOTNTAG EpyAciag Kal
ONUOVTLKOTNTAG OMOTEAECUATWV.
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TITAOZ AINAQMATIKHZ
EPFAZIAZ:

3D Geography Course Puzzle in VR

OVOMATENMWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itowxeia Elonynty: TnA. Fpadeiou:
281037(9304)
Email: nv@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwv Yrnoloyiotwv (HMMY), EAMENA
Touéag: TnAemukowwviwy kat Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026

ApLONOG oTtoudacTwv:

1

Npotewopevn TpLUeAnG
E€ctaotikn Emutponi:

(ovouatenwvuua kat
1610TNTA, AV UTTAPXOUV)

EmBAEnwWV:

Mé£Aocg €sTAOTIKAC:

Mé£Aog e€eTaOTIKAG:

Buddkng NikdAaog

Namaddakng NiKoAaog

Mapkakng EuayyeAog

KaBnyntrig

KaBnyntrig

Enikoupog KaBnyntng

TuveruBAénwy (av
UTTAPXEL):
(ovopatenwvupo Kat
dLotnTa)

OVOLOTENWVUHO:

I6w6TnTa:

NEPITPADH AINANQMATIKHZ 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:

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

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

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

4. 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.

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 NAPATHPHSEIZ (av urtdpyouv):

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 AINNQMATIKHZ
EPTAZIAL: A math VR Educational Game for improving problem-solving skills
OVOMATENMWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itowxeia Elonynty: TnA. Fpadeiou:
281037(9304)
Email: nv@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwv Yrnoloyiotwv (HMMY), EAMENA
Touéag: TnAemukowwviwy kat Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTtoudacTwv: 1
Npotewopevn TpLUeAnG EmBAEnwWV: MéAog e€sTaoTIKAG: Mé£AoG eEETAOTLKNG:
E€etaotikn Emutponn: - - - - - -
Bioakng NikoAaog Noamadakng NikOAaog MaAdpog ABavaotlog
(ovouatenwvuua kat
8L1otnTa, av undpyouv) KaBnyntrg KaBnyntng KaBnyntrg
TuveruBAénwy (av OVOLOTENWVUHO: I6w6TnTa:
UTTAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINANQMATIKHZ 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.

NPOYNOOEZEIZ ANAAHWHZE AINAQMATIKHZ EPFAZIAS:

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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TITAOZ AINNQMATIKHZ
EPTAZIAL: AR Recycle City Builder
OVOMATENMWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itowxeia Elonynty: TnA. Fpadeiou:
281037(9304)
Email: nv@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwv Yrnoloyiotwv (HMMY), EAMENA
Touéag: TnAemukowwviwy kat Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTtoudacTwv: 1
Npotewopevn TpLUeAnG EmBAEnwWV: MéAog e€sTaoTIKAG: Mé£AoG eEETAOTLKNG:
E€etaotikn Emutponn: - - - - - -
Bioakng NikoAaog Noamadakng NikOAaog MaAdpog ABavaotlog
(ovouatenwvuua kat
8L1otnTa, av undpyouv) KaBnyntrg KaBnyntng KaBnyntrg
TuveruBAénwy (av OVOLOTENWVUHO: I6w6TnTa:
UTTAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINANQMATIKHZ 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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TITAOE AIMAQMATIKHE Hole Filling in Point Clouds Using Generative Models.

EPTAZIAL: ITAMpoon kevov og vEQn onueimv ypnoponordvtos Mapaywyun
Teyvnt) Nonpooivny
OVOLLOTENMWVUHO: ABavaolog MaAdpog
Ztoeia Elonynth: TnA. Fpadeiou: 2810379884
Email: amalamos@hmu.gr
TuRpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yrnoloylotwv (HMMY), EAMENA
Topéag: TnAemukowwviwy kat TexvoAoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025 - 2026
ApLOpo6G onovdaoctwy: 1
Mpotewvdpevn Tptuehic EmBAEnwv: MéAog e€eTaoTIKNG: MéMoc e€eTaoTikAC:
E¢etactikn Emporn: ABavadolog MaAdapog lwavvng MayxouAdkng Mavaylwtakng Zrnupidwv
(ovouatenwvuua Kat
bLétnTa) KaBnyntng Avarinpwtig Kabnyntnig AvarnAnpwtig Kabnyntng
TuveruBAénwyv (av OVOLOTENWVUHO: 16w6TnTO:
UTTAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPA®H AINNQMATIKHZ EPTAZIAL:

2Tn TpLodLAcTAT AVATIHPACTACH TOU XWPOoU, N cUANOYH XwPLKwV deSouévwy Baoilletal Kupiwg o alodNTAPES LETPNONG
ondotacng OnwG oopwrteg laser, umepnyxou, umepUOPWV N eVAANOKTIKA ouvdUAOUO aLEONTAPWY Kol ELKOVAC.
ATOTEAECUA QUTAC TNEG XWPLKAG AITOTUTIWONG £lval n mapaywyn tplodlactatwy vedwv onueiwv (point clouds).

Ol cuyxpovol aloBnTrpeg Tapdyouv ateln védn onueiwy e KEVEG TTEPLOXEG TTou odeldovtal cuxva o€ TEPLBAANOVTLKEG
ouvOnkeg, Wlopopdleg otnV emIPAVELX TOU OVTIKELPEVOU 1 AABNn Tou alebntripa kata thv odpwon. Ta ateAn védn
onUelwv mopouctalouv QCUVETELN OTNV YEWHETPia Toug emnpealoviag £€tol tnv anodoon Twv peBodwv Babidg
MdaBnonc (Deep Learning) oe edaployEG OwCE N aviXveuon TPLOSLACTATWY AVTIKELMEVWY 1] N ONLOGLOAOYLKN KATATUNGN
Touc. Ma TNV QVTIUETWIILON TOU MPOBARUATOC auToU, £xouv Tpotabsl amAol péBodSol CUUMARPWONG KEVWV TIOU
Baoilovtal otnv yewpetpia tou avilkelpévou [2]. H péBodog Poisson [3] eival pla moAl yvwotr péBobdog mou
T(POCOPUOTEL £val LOVTEAO TMALYUATOC Ot £va eAATTWHATIKO VEdog onueiwv. Autn n péBodog Asttoupyel KaAd yla
ETULDAVELEC UE ULKPA KEVA, OAAG Sev pmopel va S1opBwaoel PeYAAEC OTIEG, KABWC XPNOLUOTIOLEL LOVO TOTILKN YEWUETPLA
yla va urtoAoyioel tnv mapepoln emipavetag. Ou Hu et al. [4] xpnolLomoloUV TIC OHOoLOTNTEG PETA OTO 1810 Kapé ald
KOLL TNV CUVETIELX UETAEY SLOPOPETIKWY KAPE YLOL VOL EVIOTILOOUV TTAPOUOLES TIEPLOXEC KOLL VAL TLG XPNOLUOTIOL 00UV YLa Th
oupnmAnpwon Twv kevwv. Ot Adan et al. [5] mpwTta omtikomoloUV TI¢ TIUEG BaBoug pe opBoypadikr) mpoBoAn, Enelta
gvToTti{ouV TG TPUTEG e BdAon Tto BABOC TNG MANCLECTEPNG OPATHG EMLPAVELAG ava pixel KaL oTn CUVEXELD TIG YeUIlouv
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pe mAéypata. Ot mapandavw LEBodol amodidouv KAAG oTNV AMoKOTACTACH KEVWV YWWoToU peyéBoug, ald svdéxetal
Va LNV ElvVaL QITOTEAECUOTIKEC OE TIEPLUITTWOELG KEVWV 0KAVOVLOTOU OXNUATOC.

Qotooo, ta tedeutaia xpovia €xouv npotabel pébBodol Baaotopévol oe Artificial Neural Networks mou otoxelouv otnv
OTTOTEAECUATIKOTEPN OVOKOTOOKEUN KOl CUMIANPWON Twv Kevwyv Teploxwv [8]. Metatly twv 1o Sladedopévwv
Generative Deep Learning mpooeyyloewv neptlapfdavovral pébodol mou xpnoluomnolouv Autoencoders [2][6], O6mwg n
pEBobdog HyperPocket [6], yia va pabouv plo cupmayn avanapdotacn tng YEwUETpiag twv point clouds kot va
QVOKATAOKEUAOOUV TO KEVA TUAMATA. Mia evaAAaKTLKr) LEB0SOG KAAUTITEL Ta KEVA TIPOBAETIOVTAG TIPWTA EVa TIARPES
OXNMQ XPNOLLOTIOLWVTOCG ETILPAVELOKA UTTOAWHATA TTOU KAAUTITOUV TIG KEVEC TIEPLOXEC. TN OUVEXELD, BeATLWVEL TO
amotéAecpa avapelyvooviag tnv TPOoPAsdn He To apXlkd VEPOC onueiwv Kal paboaivovtag HUKPEG ONUELAKEG
T(POCOPHOYEC YL TNV AVAKTNOon Aentopepetwv [1].

Autn n epyaocia Siepeuvad tn xprion pebBodwv Generative Deep Learning yLo tTnv MANpwon TEEPLOXWV UE KEVA OE VEDN
onUelwv and ateOntrpeg. H MPOTELVOUEVN TTPOCEYYLON OTOXEVEL OTNV OVOKATACKEUH TNG YEWUETPLAC TWV CNUELWV TTOU
Aelmouyv, n omola efaptatal and ta neplBallovra mapaTNPOUHEVA onUela, He TnV xprnon exkmoaldsupévwy Artificial
Neural Networks. H epyacia eotidlel otov evtoniopo tng pebddou mou Ba Slatrpnon anoTeEAECUATIKOTEPA TNG TOTUKNG
YEWUETPLKAG doung, anodelyovtag MapAAAnAd TLG LN PEAALOTIKEG AVOTTAPACTACEL, LOLAITEPA OE EEWTEPLKEC OKNVEG UE
Un opolopopdn mukvotnTa onpeiwv. Ta nelpapata Ste€dyovial o TPAYUATIKA cUVOAa SeSoUéVwyY, e CUVBETIKA Kol
duoka keva . H amodoon aloloyeital os epapuoyeg Classification katL Segmentation.

Itoxou:

KUplog otoxog eival n Stepelivnon kat aflohdynon pebodwv Generative Deep Learning ylo tnv mTARPWGN KEVWV TTEPLOXWV
oe tplodlactata védn onueiwv mou mpoépyovtal ano aletntipec.

OL empépoug oTtoXoL TNG Epyaciag mepAapBAvVoUV TNV AVAKATAOKEUN TNG YEWUETPLAC TwV onueiwv mou amouaotdalouy
and ta védn onueiwv, aflomolwvtag tv MAnpodopia TwV YELTOVIKWY Kal TapatnpoUUevwy onpeiwv. NapdAAnia,
eruSlwketal n xpnon eknmatdevpévwy Artificial Neural Networks yLo tnv mapoywyr peaALOTIKWVY KOL YEWHUETPLKA CUVETTWY
TiEPLOXWV, HE E€udaaon otn dLatnpnon TnG TOTKAC YEWUETPLKAC dounc. ISlaitepn mpoooyn Sivetal otnv amoduyn Un
PEAALOTIKWY QVATIOPAOTACEWY, ELOLKA OF EEWTEPLKEG OKNVECG OTIOU N TIUKVOTNTA TwV onuelwy gival pun opoldopopdn.
Téhog, eival onuavtikn n afloAdynon tng enibpaong t¢ mMPotelvopevng Lebddou otnv amodoon Twv edappoywv
taéwvopunong (Classification) kat onpoclOAOYIKAG KATATUNONG (Segmentation), kKaBw¢ Kal n ewpapatikn empepfaiwon
NG OE MPAYHOTIKA oUVOAD SeSoUEVWVY.

Ms0Bodoloyia:

H neBodoloyia tng epyaciog Baoiletal otnv emefepyaocia kot avaluon TPLOSLACTATWY VEGWV CNUELWY TTOU TTPOEPYOVTaL
amd alebntrpeg. Apxika Tipaypatonoleital mpoeneepyaoia twv Sedouévwy, n omoia mepAapBAveL Tov evtomiopd Kot
N Snuoupyla CUVOETIKWY KEVWY, KABWC Kal TNV Kavovikomoinan kot detypatoAndia twv vedwv onUeiwv. ITn CUVEXELD
edapuolovral pébodol Generative Deep Learning, pe tn xpnon Artificial Neural Networks mou eknawdetovtal wote va
QVOKATAOKEUATLOUV TIC EAAELMOUTEG MEPLOXEC LUE BACN TNV TOTILKI KAL YELTOVIKI YEWUETPIKN TAnpodopia. H ekmaibeuon
Kot aLoAOYNoN TwV LOVTEAWY TIPAYLOTOTIOLEITAL OE TIPAYHOTIKA cUVoAa edopévwy, Aappavovtag uoYn oKkNVEG UE
ovopolopopdn mukvotnTa onpeiwv. TEAOG, N amoddoon TNE MPOTELVOUEVNG TTPOCEYYLoNG afloloyeital péow edappoywy
TaflvOUNONG KoL ONUOCLOAOYLKAG KATATUNONG.
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Avapevopeva anoteAéopata:

To AVOEVOLEVO ATTIOTEAECUOTO TNE EpYAOLOC TTEPIAQBAVOUV TN BEATIWON TNG TOLOTNTOG TWV OPALWV KOl ATEAWY VEDWV
onuelwv pHEow TNG PEAALOTIKAG KoL YEWMUETPLKA CUUTARPWONG TWV KEVWV TIEpLOXWV. H mpotewvOuevn mpoacEyylon
OVOUEVETAL Vo Slatnpel TNV TOMLKA YEWUETPLK Sopn Kol Ta HOPGOAOYLKA YOPAKTNPLOTIKA TWV OVTLKELLEVWY,
anodelyovtag tn Snuoupyia pUn PEAALCTIKWY CXNUATWY, OKOUN KAl O VEPN UE avopolopopdn TMUKVOTNTA ONUELWV.
ErumAéov, ektipdral OtL n evioxuon twv vepwv onpeiwv Ba odnynoel oe atobntr BeAtiwon tng anddoong Twv HeBodwv
Deep Learning og ebpapoy£EG TAELVOLNONG KL ONUOGLOAOYLKNG KATATNGONG, CUYKPLTLKA LE TN XPNON KN OUUTTANPWHEVWY
Sebopévwv.

Nebio épeuvag:

Medio €peuvag NG epyaociag amotelel n enefepyacio Kol avakataokeur Tplodldotatwy vedwv onpeiwv pe Tn xpnon
peBOdwv Generative Deep Learning, oto mAaiclo epappoywVv UTTOAOYLOTLKNC OpaonC.
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Itoweia Elonynty: TnA. Fpadeiou: 2810379748
Email: mmarak@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Npotewdpevn TPEARC EmBAEnWY: MéAog e€ETAOTIKNG: MéAOG €€ETAOTLKAC:
E¢etactin Enrporn: Mapakdkng Eppovouni Nanaddkng NikdAaog Mnatodkng ZwtrpLog
(ovouartenwvuua kat
1816tnTQ, av undpyouv) Ouotpog Kabnyntrg KaBnyntng Enikoupog Kabnyntrig
TuvenBAénwv (ov OVOMOATENMWVULO: I5wotnTa:
UTtAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

KaBwg o OYKoG Twv NAEKTPOVIKWY €yypAdwV EMEKTEIVETAL EKOETIKA, N LKAVOTNTA AMOTEAECUOTIKNAG avalnTnong Kat
efaywyng onuaviikwyv mAnpodoplwv amo peyala cUvola eyypadwyv £Xel Kataotel kpiown. Autd ta gyypada sival
ouvnBwe Slab£atpa oTo Koo, we LoTooeAidec 1 apxeia. H avaAuon kat n avalntnon eyypadwv otnv eAAnVIKN YAwooa
givat SUokoAn AOyw TNC YAWOGOLKAG TMOAUTIAOKOTNTOC KOl TWV TMEPLOPLOUEVWY SloBgoipwy epyaleiwv AoylouLkou, oe
oUyKpLoN PE AAAEC YAWOOEC.

OL péBodol avalntnong mou Paocilovtal oe KELPLEVO €XOUV TEPLOPLOUEVN ATIOS00T, ELOLKA OTAV TIPOKELTAL YLo LLEYAAOUG
oykoug Sedopévwy. Amattolvtol mponyuéveg pebodoloyieg yia tnv e€aywyr], TNV KATAvONOon KAl TV 0pydvwon
mAnpodoplwv. OL Fpadol N'vwong (KGs) £xouv avadelyBel wg Baaotkn TExVoAoyia yla TOV EUMAOUTIOUO KaL T Snuloupyia
oupudpalopévwy otnv avaluon dedopévwy.

Auth n SuTAwpatikg adopd TNV avantuén CUoTNUATOG TO OToio Ba peTaTpENEL Kelpevo amd ta EAAnvika og ypado
yvwong. To guotnua Ba avaktd eyypada EAAnVIKwVY amo tov loto kal Ba npoenetepyaletal To Keipevo. Oa epopuolel
TexVIkEG emefepyaciog duoiknc yAwooag (NLP) xpnotponowwvtag t BLBAodrkn spaCy NLP tnhg Python rj GAAn eAelBepn
BLBALoBAKN eneepyaaniag duolkng YAwooog yia thv avaluon kabe mpotaong kat Ba amoBnkelel Tov ypddo yvwong mou
Ba e€dyel ano to Keipevo o Baon dedopévwy ypadwv omwe N Neodj r} GAAo eAevBepo AoyLopiko Bacswv Sedopevwy
ypadwv. AkoAoUBwg, o ypddog yvwaong Ba xpnolpomnoleital yla dnuLloupyia anavinosewy o€ EPWTNOELS TTou a.dpopolV To
kelpevo tou ypadou.

Ztoxot: Exuabnon uAomoinong UTTOAOYLOTIKWY CUCTNUATWY enefepyaciag puotkng yAwooag Pe cUyxpova epyoieia Kot
avarnapdotacn yvwong os Npadoug Nvwong (Knowledge Graphs - KG).
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MeBodoloyia: 1) MeAétn Kol Katavonon TOU YVWOTIKOU OVTLKELMEVOU TNG SUTAWUOTIKAG UE HEAETN TNC OXETIKAG
BBAloypadiag. Katavonon twv SltadopeTikwy epyaleiwv TOOO0 yLo TNV avAAUoN KELUEVOU pLag GUGLKNG YAWCOAG OTIWG
Ta EAANVIKA 000 KAl yla ThV avanapdotach tou os ypado yvwonc. 2) Emhoyn evog evdetktikol mediou epappoyng. 3)
Emidoyn twv epyaleiwv uAomoinong. 4) YAomoinon tou umoAoyloTtikoU cuothpatog. 5) A€loAdynon tng anddoong tou
ouoTAUATOC. 5) Zuyypadn TG SUTAWMATIKNG Epyaciog.

Avapevopeva anoteAéopata: Kataokeur mpwtdTumou cuoTtUotog rmou Ba £xel uAomoln Bl pe ta emiheypéva epyaleia
enetepyaociag Guolkng yl\wooag 000 Kol avamapaoTaon TNG OXETIKNAG YyVwong  Kal avaAuTiki Tieplypadr tou otn
SumAwpatikn epyaocia. MBavr Snuocieuon Twv OMOTEAECUATWY TNG SUTAWUATLKAC O GUVESPLO.

Nedio épeuvag: Enegepyacia Quokng NMwooag kat Avanapdoctach N'vwong.

Evdswktikn) BLBAloypadia:

1. M. Mopakdkng, Teyvyty Nonuoaivy, exdocelc Néwv Texvoroyuov, 2023, Abnva.

2. L. 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 /7th 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/j2i.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, (npoécPaocm 13/2/2025).

9. S.Momtazi, Z. Abbasiantaeb, Question Answering over Text and Knowledge Base, Springer, 2022.

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.

NPOYNOOEZEIZ ANAAHWHE EPTAZIAZ: Oa mpémel va £xeL MepAoel Pe TOAU KaAd Babud ta padripata «Aoykod
Mpoypappatiopo», «Texvnt Nonpoolvn» kot «Zuotnuata N'vwongy.

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZ AINAQMATIKHZ | Ayartoén Arahoyucod Tvotipartog ota EAMnvuca pe Teyvoroyieg
EPTAZIAZ: . , ,
Meydrov I'hoooik@v Movtélmy

OVOUOTENMWVUHO: EppavounA Mapakdkng
Itoweia Elonynty: TnA. Fpadeiou: 2810379748

Email: mmarak@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Npotewopevn TpwueAic EmBAENWV: MéAo¢ £EETAOTIKNAG: MEé£AoC EEETAOTIKAC:
ESeraotun Emrporty: Mapakdkng Eppavouni Namaddxng NikOAQoC Mmatodkng ZwTAPLOG
(ovouartenwvuua kat
1816tnTQ, av undpyouv) Ouotpog Kabnyntrg KaBnyntng Enikoupog Kabnyntrig
TuvenBAénwv (ov OVOMOATENMWVULO: I5wotnTa:
UTtAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

AUt n SuMAwUATIKA gpyacia anookonei otnv avamtuén plag dStadiktuakng epapuoyng (web application) mou emitpémnet
OTOUC XpNoTeg va. aAAnAoemiSpolv oe puoikr yAwooa, ota EAANVIKA, pe éva clotnpa €€umvng cuvoputAiag. To cuotnua
Ba AapBavel To altnua Tou Xpnotn, Ba eMKoWwVEL e pLa Baon yvwong A e pia Baon 6eSopévwy yla TV avaktnon Twy
TAnpodoplwv Kal Ba emiotpedel pia anavinon oto xpnotn. Oa diepeuvnBel n dSuvatdtnta MPodopLKNE EMIKOWVWVIAC LE
TO oUoTNUA MECW AOYLOMLKOU avolytol Kwdika otnv eAAnviki yAwooa kat n duvatotnta aflomoinong evog poviéAou
LLM.

Méow autng tng Sladkaoiag, ol Xproteg Ba UMOpoUV va EMLKOWVWVIOOUV HE €va ocUOTNUO SNULOUPYWVTAC Lo
Sladpaotikn eumelpia dStahdyou. H ouykekpluévn 8€a avoliyel véeg duvaTOTNTEG ylo TNV avamntuén SladpaoTikwy
£papUoywV TTOU XPNOLUOTIOLOUV TNV TEXVNTI VONUOOoUVN yLa VO TIPOoPEPOUV EUENLKTEG AUOELG OTOUC XPNOTEC.

H uAomoinon Tou cuotruatog Ba analtiosl tn xprion dStadopwv texvohroylwv, cuunepllapfavouévwy BLBALoBnkwv mou
umoaotnpilouv TV avantuén ebappoywv BacloUEVWY O HEYAAD YAWOOLKA HOVTEAQ OTwC TtN¢ BLBALoBnKNG Langchain i
™G BLBALONKNG spaCy NLP tng Python. EmutAéov, yla tnv uAomoinon tng mAeupdg tou client-side kat tng MAUpAC Tou
server-side, pmopouv va xpnotomnotnBouv ol BLBALoBrkeg React kat Nest.js avtioToya.

ZtoxoL:

EKHABONoNn CUCTNUATWY ETILKOWVWVLNG TOU XPHOTN LE TO UTTOAOYLOTLKO cUoTha Yo avaktnon dedopévwy, xprnon datasets
yla voice assistance, g€aywyr onUOGCLOAOYIKWY TTANPOGOPLWY aMd EPWTNACEL TWV XPNOTWV, EMLKOWVWVIO pe BAOELS
Sdebopévwy Kal BAaoelg yvwong.
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MebBodoloyia:

1) MeA€Tn KOL KATAVONGN TOU YVWOTIKOU QVTIKELPHEVOU TNG SUTAWUATIKAG ME HEAETN TG oXeTkng PBiBAloypadiag.
Katavonon twv dtabéoipwy epyaleiwv yia xprion datasets (6nwg huggingface), petatpornrg kelpévou os database query,
£TIKOWWVIAG Pe TN fAcn yLa avaktnon mANpodopLwy Kal LETATPOTH TOUG O€ Keiplevo. 2) EmttAoyr] evog ev8elkTikoU tediou
edpappoyne. 3) Emoyn Twv gpyaleiwv uhomoinong. 4) YAomoinon tou UTOAOYLOTIKOU cuoThuatog. 5) A¢loAdynon tng
anddoong Tou cUoTAHATOC. 5) Zuyypadn TG SUTAWUOTIKAG Epyaciag.

AVQLEVOLLEVA ATTOTEAECLATAL:

Katoaokeur MpwTOTUTOU cUCTUOTOG Tou Ba €xel uAomolnBel e ouyypovn texvoloyia emefepyacioc puolkng yAwooog
KOL avamapAdotaong yvwong Kol avaAuTikn meplypadn tou otn SutAwpatikn epyoocia. MBavr) dnuocisuon twv
QTTOTEAECUATWY TNG SUTAWUOTLKNG OE CUVESPLO.

Nedio £peuvag:
Mnxaviky Mdabénon, Ene€epyaoia Quoikic NMwooag kat Avanapdotaocn N'vwong.

Evdewktikn) BLBAloypadia:

1. M. Mapakakng, Teyvntrn Nonuoouvn, exbo6oelg 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.org/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. Blomgvist, 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. Sagib, 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, (npdéoPaon 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 (mpdcoPaocn 13/2/2025).

9. I.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.

NPOYMNOOEZEIZ ANAAHWHS EPTAZIAL: Oa mpEmel va £XeL TEPACEL e TIOAU KOAO BoBpd Tar pabApato «AoyKd
Mpoypappatiopo», «Texvnt Nonpoouvn» Kat «Zuotiuata lvwong.

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
OVOUOTENMWVUHO: E. Mopkakng
Itoweia Elonynth: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwyv kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG ZoudacTwv: 1
EmBAEnwWv: MéAo¢ £EETAOTIKNAG: ME£AoC EEETAOTIKAG:
Mapkakng Eudyyelog ITPATAKNG ANUATPLOC MaoTtopdkng Fewpylog
Mpotewopevn TpLULeAAG
E€eraotikn Entponi: Avan)\npwlrnq
(ovouatendvuua Kot KaBnyntng,
t6Lotnta, av undpyouv) Enikoupog KaBnyntrig AvarAnpwtAg Kabnyntrg TUAKA AOKATIKAC
Emotiung kat
Texvoloyiag
TuvenBAénwv (ov OVOHOATENMWVULO: 166tnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnTa)

MEPIFTPA®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.

ItoxoL:
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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
guantization, 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 AntoteAéopata:

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. An adaptive 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. Apublicly available implementation with open-source documentation for further research and industrial application.

Nedio Epeuvag:

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

YV VY

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.

Evéektikr) BipAoypadia:

1.

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 ANAAHWHS EPFAZIAS:
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ENINAEON NAPATHPHZEIZ (v umtdpyouv):
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TITAGZ AINAQMATIKHZ | AT-Powered Intrusion Detection with Deep Autoencoders in Next-
EPTAZIAZ: .
Generation Networks
Ovopoaten@vopo: E. Mapxdxng
Yrovyeia Evonynmi: TnA. I'pageiov: 9258
Email: emarkakis@hmu.gr

Tufqpoa: Hlektpordyov Mnyavikov & Mnyavikedv Yroroyiotov (HMMY), EAMEITA
Topéac: Tniemikowvovidv kot Teyvoroyiag ITAnpopopikng
Iepiodog: Eapwo e€aunvo 2025-2026
ApOpog XrovdacT®Vv: 1

Emprénov: MéAog e€ETAOTIKNG: MéAoG £€ETAOTLKAC:
Tpotewépevn Mapkdkng Eudyyelog ITPATAKNG ANUATPLOC MaoTtopdkng Fewpylog
Tppeing ESeracTtikn AvatAnpwTng
Emtpon: Kadnyntrc,
(ovouotemwvouo Kol , , , ,
1016tT0, OV LIGPYOVY) Enikoupog KaBnyntng Avarnpwtig KaBnyntng TUAUO ALOIKNTLKAG

ErotAung ko
Texvoloyiag

ZuvenBAénwv (av OVOMATENWVULO: I56tnta:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

MEPIFPA®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. Anoptimized 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

Evéewktikn) BipAoypadia:

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. IEEE 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).DO!:
10.1109/1CST.2020.00012

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

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:
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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 umtdpyouv):
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TITAOZ AINAQMATIKHZ Kernel-Level Monitoring for Insider Threats: An eBPF-Based
EPTAZIAZ: . .
Hybrid Detection Approach
OVOUOTENMWVUHO: E. MapKkakng
Itoweia Elonynty: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Empréinov: MéAog e€ETAOTIKNG: MEé£AoC EEETAOTIKAC:
Npotewopevn TpwueAng Mapkdakng Eudyyehog 2TPOATAKNG ANUATPLOC MoAitng HAlag
E§etaotikn Emutponi:
) Epeuvntig I, Epeuvntiko
(ovouatenwvuua kot . . .
516 . Enikounoc Kad o AvarAnowThe Kad iy KEVTPO «ABnvay, Ivotitouto
1610tNTO, AV UTTAPYOUV) pog nyntng npwng nyntng BLOLNXAVIKGV ZUGTNRATIV
(INBIZ)
SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFTPA®H AINANQMATIKHZ 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].

ZtoxoL:

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.

u

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.

AVOMEVOLEVA OTTOTEAECHLOTOL:

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 £épsuvag:

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

Evdsiktikn) BLpAloypadia:

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. lITI 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.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:
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ENINAEON NAPATHPHZEIS (av urtdpyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
39




TITAGZ AINAQMATIKHZ | [pternet of Quantum Things Prototype for Distributed Quantum
EPTAZIAZ: . . .
Emulation and Secure Communication
OVOUOTENMWVUHO: E. MapKkakng
Itoweia Elonynty: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Empréinov: MéAog e€ETAOTIKNG: MEé£AoC EEETAOTIKAC:
Npotewopevn TpwueAng Mapkdakng Eudyyehog 2TPOATAKNG ANUATPLOC MoAitng HAlag
E§etaotikn Emutponi:
) Epeuvntig I, Epeuvntiko
(ovouatenwvuua kot . . .
516 . Enikounoc Kad o AvarAnowThe Kad iy KEVTPO «ABnvay, Ivotitouto
1610tNTO, AV UTTAPYOUV) pog nyntng npwng nyntng BLOLNXAVIKGV ZUGTNRATIV
(INBIZ)
SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFTPA®H AINANQMATIKHZ 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.

ZtoxoL:
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* 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 |I0QT 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.

e 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.

AVOMEVOLLEVA OTTOTEAECHLOLTOL:

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

* 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.

Nebdio épeuvag:
e 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.

Evéewktikn BLpAoypadia:

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.

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.

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
41



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

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 ANAAHWHZ EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ

EPFASIAS: IoT Forensic Pipeline for Collection, Normalisation, and Correlation
OVOUOTENMWVUHO: E. MapKkakng
Itoweia Elonynty: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Empréinov: MéAog e€eTaoTKAG: MéAog egeTaoTikig:
Npotewopevn TpwueAng Mapkdakng Eudyyehog 2TPOATAKNG ANUATPLOC MoAitng HAlag

E§etaotikn Emutponi:

Epeuvntig I, Epeuvntiko

(ovouatenwvuua kat , . .
KEVTPO «ABnvay, Ivotitouto

5LoTNTA, AV UTTAPYOUV) Emnikoupog KaBnyntig AvartAnpwtnig Kabnyntrg BLOLNYQVLKAY SUOTNUETWY
(INBIZ)

SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:

UTLAPXEL):

(ovopatenwvupo kat

dLotnta)

MEPIFTPA®H AINANQMATIKHZ 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.

ZtoxoL:

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).

MebBodoloyia:

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.

e 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.

AVOMEVOLEVA OTTOTEAECHLOLTOL:

e 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.

Nebio €psuvag:

« 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.

Evéewktikn 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 ANAAHWHZ EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ Evaluating Wireless Networks for UAV-UGYV Cooperative
EPTAZIAZ: . . . .
Operations in Emergency Communication
OVOUOTENMWVUHO: E. MapKkakng
Itoweia Elonynty: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Empréinov: MéAog e€ETAOTIKNG: MEé£AoC EEETAOTIKAC:
Npotewopevn TpwueAng Mapkdakng Eudyyehog 2TPOATAKNG ANUATPLOC MoAitng HAlag
E§etaotikn Emutponi:
) Epeuvntig I, Epeuvntiko
(ovouatenwvuua kot . . .
516 . Enikounoc Kad o AvarAnowThe Kad iy KEVTPO «ABnvay, Ivotitouto
1610tNTO, AV UTTAPYOUV) pog nyntneg npPwING nyntneg BLOLNXAVIKGV ZUGTNRATIV
(INBIZ)
SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
dLotnta)

MEPIFTPA®H AINANQMATIKHZ 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].

ZtoyoL:

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

Me0BoboAoyia:

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.

AVOMEVOLEVA OTOTEAECLOLTOL:

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 £€psuvag:

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 BLpAoypadia:

[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)

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
a7




TITAGZ AINAQMATIKHZ | Semantic Communication—Driven Control and Decision-Making
EPTAZIAZ:
for Autonomous Quadruped Robots

OVOLOTENWVUHO: Mapkakng Eudyyelog
Ztoweia Evonyntn: TnA. padeiou: 2810379258

Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnyavikwv & Mnxavikwv YrmoAoylotwyv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvoloyiag NMAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025 - 2026
ApLOpo6G onovdaoctwy: 1
NpOTEWVSHEVN TPUEARC ErBAEnwv: MéAog e€eTaoTIKNG: MéMocg e€etaoTikAC:
E¢etactikn Emporn: Mapkdkng Eudyyelog MNamnayswpylov AnpATELog IpakiwTdakng MixaAng.
(ovouatemwvuuo kat
1616tnta) Eruk KaBnyntnig Eruk KaBnyntnig Kabnyntrig
ZuveruBAénwv (av OVOMATENWVUHO: 156tnTa:
UTLApXEL):
(ovopatenwvuua Ko Nanayswpyiouv AnpATpLog Eruk KaBnyntnig
éotnta)

NEPITPA®H AINNQMATIKHZ EPTAZIAL:

Itoxol:

This thesis examines the application of semantic communication as an improvement mechanism for facilitating and
enhancing robot control and autonomous decision-making. The suggested technique examines how meaning-driven
information sharing might directly facilitate control actions and high-level judgements in autonomous robotic systems,
instead of depending on the constant transmission and processing of raw sensor data.

MeBobdoloyia:

The study examines a quadruped robot outfitted with perceptual sensors, including RGB-D cameras, functioning as an
active sensor within its surroundings. Semantic communication will be utilised to convert low-level sensory inputs into
pertinent semantic descriptors—such as obstacle presence, terrain type, traversability confidence, or target detection—
which are subsequently relayed to and utilised by the robot’s decision and control systems.

Avapevopeva anoteAéopora:

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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The primary research topic of the thesis is how semantic representations and the prioritisation of semantic messages
might enhance decision quality and control efficiency within real-world constraints. The robot will choose produce and
exchange semantic information pertinent to its current aim, facilitating:

1. Accelerated and more resilient control decisions,
2. Minimised computational and communication burdens,
3. Enhanced adaptability in dynamic or partially visible settings.

In order to achieve this, we anticipate that the robot will employ semantic communication to guide its observational
decisions and subsequent actions. Control rules will be informed by semantically meaningful feedback rather than simple
raw measurements, allowing the robot to adjust locomotion, navigation, and exploration strategies based on an
expanding semantic understanding of the environment.

Nebio £épeuvag:

The experimental validation will occur with the Unitree Go2 quadruped robot at the PASIPHAE Research & Development
Laboratory, enabling genuine inside and outdoor evaluations. Performance will be evaluated by comparing semantic-
driven control and decision-making with conventional data-centric approaches, highlighting parameters such as decision
latency, robustness, task success rate, and efficiency.

In summary, the goal of this thesis is to show how semantic communication may be used to improve perception in order
to achieve intelligent robot control and decision-making that leads to better, scalable, efficient, and autonomous robotic
behaviour.

Evéeiktikn BLBAoypadia:

Wu, Wenchao, Yuanging Yang, Yansha Deng, and A. Hamid Aghvami. "Goal-oriented semantic communications for
robotic waypoint transmission: The value and age of information approach." [EEE Transactions on Wireless
Communications (2024).

Chen, S., Spyrakos-Papastavridis, E., Jin, Y. and Deng, Y., 2025. Goal-oriented Semantic Communication for Robot Arm
Reconstruction in Digital Twin: Feature and Temporal Selections. IEEE Journal on Selected Areas in Communications.

Zhou, Hui, Yansha Deng, Xiaonan Liu, Nikolaos Pappas, and Arumugam Nallanathan. "Goal-oriented semantic
communications for 6G networks." |IEEE Internet of Things Magazine 7, no. 5 (2024): 104-110.

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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TITAOZ AINAQMATIKHZ

EPFASIAL: Meydro I'hooowkd Movtéha ko Aoyikog Ilpoypappatiopog
OVOUOTENMWVUHO: Zwtiplog Mmatodkng
Itoweia Elonynty: TnA. Fpadeiou:
Email: sbatsakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: TuverIBAEnwv: ZuveruBAénwv:
E§etaotikn Emitponi:
ZwtApng Mnatoakng Nikog Namaddakng Xapng MNamadakng
(ovouatenwvuua kat
151étnTa, av undpyouv) Enikoupog KaBnyntig Kaényntng Entikoupog KaBnyntrig
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

Jta mAaiola Tng epyaociag Ba etetactel n Suvatotnta epapuoyrng AOYlKOU TPOYPAUMOTIOMOU HUE XPRON MEYAAWY
YAwoolkwv povtéAwv (Large Language Models-LLMs). Zuykekpiuéva Ba avamtuxBolv apXikd TpoypapUaTo HE Xpnon
Prolog w¢ kUplag yAwaooag AoylkoU Tipoypappatiopol mou Ba emthlouv diadopa tpofAnUaATa UE KUHALVOUEVO BabBud
SduokoAiag. 2tnv ouvéxela Ba {ntnBel amno Siadopa LLMs n emiduon Twy iStwv mpoBAnudtwy eite an’ eubelag, eite péow
™¢ dnuioupyiag kwdika og Prolog wote va afloAoynBel n xpnoLOTNTA TOUG OTa TAACLA TOU AOYLKOU TIPOYPOUUOTIOHOU.

ZtoyoL:

1. Anuoupyia cuvolou mpoPAnudatwy Kat avtiotolyou kwdwka oe Prolog wg benchmark.
2. MeAétn anddoong LLMs otnv eniAuon Twv poBAnudtwy tou benchmark kat kpttik avaluon anoteAeoudaTwy

MeBodoloyia:

Ertthoyn mpoBAnudtwy kat avamntuén Aboswv dnuoupyia benchmark kat xprion cuyxpovwyv Kkat eAelBepa mpooBactipwy LLMs yla
afloAoynaon Toug

AVQLEVOLEVA ATOTEAEOLATAL:

1. Keipevo SiMAwpOTKAG epyaciag mou adopd TNV AMOTEAECUATIKOTNTA Twv LLMs og Aoylkd mpoypappationo kat Slides
napouaciaong

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

3. MBavn epyacia N mapouciacn oe OXETLKO GUVESPLO av UTIApXOoUV evlladEépovta anoteAéopata

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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Nebio £épsuvag:

1. Aoywog MpoypopUOTIOUOS
2. Meyala Nwootka Movtéla

Evdswktikn) BLBAloypadia:

1. YAO pabnuatwy Texvntic Nonpoouvng kat AoytkoU Npoypoupatiopoy
2. IXeTIKEC Snuoolevoelg o google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Texvntr Nonpoaouvn kat AoyLkog MpoypapaTIoUOG

ENINAEON MAPATHPHSEIZ (av urtdpyouv):

TITAOZ AINAQMATIKHZ
EPTAZIAZ:

Avdivon oopng Tov Linked Open Data Cloud

OVOLOTENWVUHO: Jwtnpng Mnatodakng
Itoweia Elonynty: TnA. Fpadeiou:
Email: shatsakis@hmu.gr
TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yrnoloylotwv (HMMY), EAMENA
Topéag: TnAemikowwviwv kot Texvoloyiag MAnpodopLkig
Nepiodog: Eapvo e€aunvo 2025-2026

AplOuoGg onovdactwv:

1

Mpotewvopevn TpLLeARG
E§etaotikn Emutponn:

(ovouatenwvuua kat
1610TNTO, AV UTIAPYOUV)

EmBAEnwV:

TuverIBAEnwv:

ZuveruBAénwv:

Jwtnpng Mnatodkng

Nikoc Mamadakng

Xapng Namadakng

Emtikoupog KaBnyntng

KaBnyntng

Entikoupog KaBnyntng

ZuvenBAénwv (ov
UTtAPXEL):
(ovopatenwvu o Kot
dLotnTa)

OVOMATENWVULO:

I5otnTa:

NEPITPADH AINAQMATIKHZ EPTAZIAZ:

Jta mAaiola tng epyaociog Ba avaAuBei n Sour tou €etaotel n Sour) tou Linked Open Data Cloud (LOD) kat ot 1810tNTEg
Tou (ouvoAlkd péyeBog, aplOudc KOUPBwWY, ouvdeoLluoTNTa, KEVIPLKOL KOUPBOL KTA.). ZUYKEKPLUEVO PE Xpron Epyoleiwy

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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avoLYToU AOYLOULKOU Kol EEKVWVTAG OO KEVIPLKOUC KOUBoug tou LOD Ba akoAouBnBolv oL cUvdeopol wote va yivel
okpBrg kataypadn tou. H Swadkaocia auty Ba mepl\apBavel emMavaAnTTIKA €VTOTOUO ouvdéopwv, cuvdean,
KatéBaopo Sedouévwy, avaAuon, eVTOTILOUO cUVOESUWV KTA. (crawling). O e€etaotel n SuvatdTnTa amobrikeuong tou
LOD cloud o€ éva cuotnua wate va givatl Pkt n anmoteAeopatiky utoBoAn epwtnuatwy o SPARQL oto cUVOAS Tou.

ItoxoL:

1. Anuoupyia kwbdika ylo crawling tou LOD cloud.
2. MeAétn duvardtntag anobrkeuong otlypLotuiou tou LOD cloud Keviplka o€ €va cuoThnua.

MebBodoloyia:

Ertihoyn kataAAnAwv gpyadeiwv avolxtol Aoyloutkou yla crawling kat yia semantic web kat edappoyng toug oto cuvolo tou LOD
cloud kat a§lohdynon Twv amoteAeoUATWV.

AVOMEVOLEVA OTTOTEAECHLOLTOL:

1. Keipevo SumAwpoatikng epyaociag ou adopd tnv Sour tou LOD cloud kat Slides mapouciaong
2. Kwdwkag mou Ba xpnotuomnotnBei yia LOD cloud crawling kat anoteAéopata aflohdynong mou Ba avéBouv oto github.
3. MBavn epyacia n mapouociacn e OXETLKO GUVESPLO av UTIAPXOoUV evlladEépovta anoteAéopata

Nebio épeuvag:

1. Inuacloloylkog lotog
2. Linked Open Data

Evéewktikn BLpAoypadia:

1. YAWKO pabnuatwv Texvntrg Nonuoolvng kat Znuactoloyikol lotou
2. IXeTIKEC Snuoolevoelg o google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Texvntr) Nonpoouvn Kal ZnUooloAoyLkog 1otog

ENINAEON NAPATHPHZEIS (av urtdpyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOZ AINAQMATIKHZ

EPFASIAL: Avantoén I'pagov I'vddong Yo loTpLkéS EQaproyEg
OVOUOTENMWVUHO: Zwtipng Mmatodkng
Itoweia Elonynty: TnA. Fpadeiou: -
Email: sbatsakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: TuverIBAEnwv: ZuveruBAénwv:
E§etaotikn Emitponi:
ZwtApng Mnatoakng Nikog Namaddakng Xapng MNamadakng
(ovouatenwvuua kat
bLotnta, av untdpyouv) Enikoupog KaBnyntng KaBnyntng Enikoupog KaBnyntng
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

21a mAaiola tng epyaciog Ba dnuoupynBel Mpadog N'vwong -Knowledge Graph (KG) yia Latpikn madnon mou Ba emiheyetl
amnd eruPAEnwWy KaBnyntA Kat pottnth avaloya TNV SLaBeouoTNTA TWV IINYWV TANpodoplag, TNV anxnon tg OXETIKAG
epyaociog kat tnv pun uTapén avaloyou Knowledge Graph yia tnv iSta maBnon. O MNpddog Nvwaong rou Ba avantuxBel Ba
elval mpooBAcLUOC XPNOLLOTIOLWVTOC TEXVOAOYLIEG ONUAGCLOAOYLKOU LOTOU Kol N MANPOTNTA Tou Kal n aflomiotia tou Ba
aflodoynBoulv péow oelpaG epwtnuatwy o SPARQL mou Ba untofAnBouv otov ypddo yvwong.

ItoxoL:

1. Anuwoupyia yla Knowledge Graph mou Ba adopd mabnon yia tnv omnola dev €xel avarmtuxBel £wg Twpa e€eldikeupévo KG.
2. A&loloynon minpotntag kot aflomiotiag tou Knowledge Graph pe xprion SPARQL queries.

MebBodoloyia:

Xprion kataAAnAwv epyaleiwv avolytol AoylopikoU yla Semantic Web kat mnywv énwg PubMed, Drug Bank, Mesh kat Sider ywa
Snutoupyia tou Knowledge Graph. Anuwoupyia SPARQL queries kKupatvopevou Badbuol Suckoliag yia thv aflohdynon tou Knowledge
Graph.

AVQEVOLEVA ATIOTEAECLATAL:

1. Keipevo StmAwpotikng epyaociag ou adopd tnv dnutoupyia medical KG yia ouykekplpévn naOnon kat Slides mapouaciaong
2. Kwdikag rou Ba xpnotporotnBei yia thv dnuouvpyia tou KG, to Knowledge Graph kat amoteAéopata aflohdynong mou Ba
eivat Slo0£opa avolyta.

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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3. [MBavn epyacia i mapouciacn o€ oXETLKO GUVESPLO av UTIApXOUV evbladEépovta amoteAéopata

Nebio épeuvag:

1. Znuacloloyikog lotog
2. Medical Knowledge Graphs

Evéewktikn BLpAoypadia:

1. YAO padnuatwv Texvntrg Nonuoolvng kat Inuactoloyikol lotou
2. ZIXeTkEC Snuoolevoelg o google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Texvnt Nonpoaouvn Kal ZNUacLloAoyLkog 1oTtog

ENINAEON NAPATHPHZEIZ (av urtapyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOZ AINAQMATIKHZ

EPFASIAL: Eg@appoyn Nevpovikov Aiktoov I'pdoov og I'pagovg I'vdong
OVOUOTENMWVUHO: Zwtipng Mmatodkng
Itoweia Elonynty: TnA. Fpadeiou: -
Email: sbatsakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: TuverIBAEnwv: ZuveruBAénwv:
E§etaotikn Emitponi:
ZwtApng Mnatoakng Nikog Namaddakng Xapng MNamadakng
(ovouatenwvuua kat
bLotnta, av untdpyouv) Enikoupog KaBnyntng KaBnyntng Enikoupog KaBnyntng
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

21a mAaiola Ttng epyaciag Ba xpnolpomnotnBouv veupwvika Siktua ypadwv Graph Neural Networks (GNN) og ypadoug
yvwong Knowledge Graphs (KGs). Ot ypadol yvwong xpnoLlomnolouvtal os peydAo Babud otnv avoamapdotacn yvwaong,
el61KA o€ LATPIKEC EdapOYEC OAAG cuxva Sev mepléxouv AR PN MAnpodopia kabwg cuvdualouv dedopéva amo dladopeg
TiNYEG Ue SladopeTika emimeda MANPAOTNTOC KOl A€LOTILOTIAG CUVETTWG UTIAPXEL avayKn yla Suvatotnta npoBAsedng toco
TLHWV TIou Agtmouv 600 Kot UTapPéNG 1 KN aKUWY TTOU Tpog To mapodv dev udilotavral oe umadapyovteg Mpadoug. Tumkol
oAyoplBuol pnxavikng pabnong cuxva dev amodidouv KOVOTOLNTIKA OE OQUTH TNV TEpIMTwon  Kabwg 6ev €xouv
oxedlaoTtel yla epapuoyn os Sebopéva pe popodn ypadou onwg ta KGs, aAAd ta GNNs ou amoteAoUv npocdatn bk
TEPUMTTWON VEUPWVIKWY SIKTUWV gival katdAAnAa yla xprion og tétolou tumou Sedopéva kat Ba xpnaotlpomnotnbouv ota
mAaiola tng epyaociag. Katd tnv didpkela tng epyaocieg Oa xpnotponotnBouv GNNs oe KGs kat Ba yivel afloAdynon tng
andbdoon ¢ Twv HoviéAwy Tou Ba SnpoupynBouv.

ZtoxoL:

1. Mabnon kataAANAwV povtéAwv GNNs o€ UTtAPXOVTES ypAdoug yvwaong.
2. AfoAoynon anodoong Twv povtéAwv ou Ba avantuxbouv

MebBodoloyia:

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
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Avartuén povtéAwv GNNs pe SLadopeTIKEG TAPAUETPOMOLACELS XPNOLUOMOLWVTOC UTIAPXOVTO TTPAYHUATIKA 1| ouvBeTikd KGs yla
training kat performance evaluation UE TIC TUTIIKEG UETPLKEC UNXAVIKAG HaBnong (precision, recall, F1 measure, AUC) autwv Twv
HOVTEAWV.

AVOMEVOLEVA OTTOTEAECHLOLTOL:

1. Keipevo SumAwpatikng epyaociag ou apopd tnv Snutoupyia GNN models kat Slides mapouoiaong
2. Kwdlkag yia training kot evaluation kat amoteAéopata afloAdynonc.
3. MBavn epyaocia i mapouciacn o€ OXETLKO CUVESPLO av UTIApXOUV evlladEpovia anoteAéopata

Nedio £peuvag:

1. Texvnt Nonuoouvn
2. Avanapactacn N'vwong
3.  Mnxavikn Madnon

Evéewktikn BLpAoypadia:

1. YAo6 padnpotog Texvntig Nonpoouvng, Mnxovikig Maénong
2. ZIXetkéC Snpoolevoslg os google scholar/Scopus.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Texvntr Nonuoaouvn
ENINAEON NAPATHPHZEIZ (av urtapyouv):

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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TITAOS AINAQMATIKHS Merétn ko E@appoyn Teyvikav Eppnvedoiung Teyvntig

EPFAZIAL: Nonpoosvvnc (Explainable Artificial Intelligence) otnv Aviyvevon
AvopoMav pe pnon Mnyoavikic (MaOnonc Machine Learning)
OVOLLOTENMWVUHO: Jwtnpng Mmatodkng
Ztoweia Elonyntn: TnA. Fpadeiou: -
Email: sbatsakis@hmu.gr
TuRpa: HAektpoAoywv Mnyavikwv & Mnxavikwv Yrnoloylotwyv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvohoyiag NMAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025-2026
ApLONOG oroudacTwv: 1
Npotewopevn TpLueAng EmBAénwy: TuvemIBAEénwyv: ZuveruBAénwv:
E€etaotikn Emutponi:
ZwtApng Mnatoakng Nikog Namaddakng Xapng MNamaddxng
(ovouatenwvuua kat
1816tNTA, AV UNdp)XOUV) Enikoupog Kabnyntrg KaBnyntng Enikoupog Kabnyntrig
SuvenBAénwy (ov OVOMATENMWVULO: 18otnTa:
UTLAPXEL):
(ovopatenwvupo kat
bLotnta)

MEPIFTPA®H AINAQMATIKHZ EPTAZIAZ:

21a mAaiolo TG SUTAWMATIKAG gpyaociag Ba peletnOel n edbappoyn texvikwv Mnxavikng Mdabnong (Machine Learning)
yla tnv avixveuon avwpoAiwyv (Anomaly / Outlier Detection) oe oUvola 6sbopévwy, o cuvbuaopd pe pebodoug
Eppnveuoiung Texvntic Nonpoouvng -Explainable Artificial Intelligence (XAl).

JUyYKeKpLUéva, Ba avamtuxBouv apxlkd poviéAa aviyveuong avwpoAlwy o€ transactional ] system datasets, pe xprion
oUyxpovwyv oAyopiBuwy HNXavikAG HABNnong. 3tn ouvéxela, Ba eVOWHATWOOUV TEXVIKEG EPUNVEUCLUOTNTOG
(explainability), omwg SHAP kat LIME, pe 0TOX0 TNV £pUNVELD KOL TNV KOTAVONGN TWV anmodACEWY TWV HOVTEAWV.

Méoa amnod tn cuykplon Sladopetikwv alyopiBuwv kal uebodwv enetnynong, Ba afloAoynbsil o BabBuog otov omoio ot
TeXVIKEG Explainable Al pmopoUv va BeAtiwoouv tn Staddvela, TV aflomiotia Kal TN XpNOoOTNTA TWV CUCTNUATWY
avixveuonc avwpoALWY Og TIPAYHATIKEG EDAPLIOYEG.

ZtoxoL:

1.Avamtuén kot aflohdynon poviéAwv Anomaly / Outlier Detection oe mpoypatikd 1R oavolktd datasets.
2.Evowpdtwon kal peAéTtn texViKwv Explainable Al yia tnv epunveia tTwv amopACEWV TWV HUOVTEAWV.
3. ZUykplon SladOpETIKWY TIPOOEYYIOEWV WC TPOC TNV aKPIBEL, TNV EPUNVEUOLUOTNTA KOL TNV TPAKTIK TOUG
XPNOLULOTNTA.

4. AvaAuon Twv MAEOVEKTNUATWY KL TWV TEPLOPLOUWY TwV explainable pebddwv og cuoTApATA AVIXVEUONG AVWULOALWY.

AumAwpuatikég Epyaoies Eapivou Eéaunvou 2025-2026 Touéa TnAemikowvwviwy kat TexvoAoyiag MAnpo@opikig
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Me0BodoAoyia:

Ermlloyn koatdMnAwv datasets (transactional, network | system data), mpoenefepyaocia kat feature engineering. Avamtuén kat
ekmaildevon povtéAwv anomaly detection pe xprion clyxpovwv Machine Learning BipAoBnkwv. Epappoyn texvikwy Explainable Al
(r.x. SHAP, LIME) kot avaAuon Twv apayoueVWY €ENYROEWV. MEPAUATLKE afloAOyNon Kal GUYKPLON TWV ONTOTEAECUATWVY.

AVOMEVOLLEVO OTTOTEAECHLOLTOL:

1. Keipevo Suthwpatikng epyaociag kat slides mapouciaong oxetikd pe tn ouvduaotikr edapuoyry Anomaly Detection kal
Explainable Al.

2. YMAomoinon oAoKANPpWHEVOU TIELPAUOTIKOU GUCTAUATOG KAl Snpooieuon kwdika Kot anoteAeopdtwy oto GitHub.

3. Auvatotnta ouyypadng EMIOTNHOVIKAG Epyaciog 1 mapouciacng o€ OXeTIKO ouveédplo, epooov mpokUuouv evdladépovta
anoteAéopoTa.

Nedio £psuvag:

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

Evéewktikn BLpAoypadia:

1. YAO padnudtwv Texvntrg Nonuoolvng kat Mnxavikig Maénong
2. IXetkEC Snuoolevoelg o google scholar/scopus.

NPOYNOGEZEIZ ANAAHWHE AINAQMATIKHZ EPTAZIAS:

Texvnt Nonuoaouvn kat Mnxavikp Mabnon
ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZ AINAQMATIKHZ |y B 51516 Tvrhoyiopég pe Meydra I'hoooucd Movtéla Kot Aoyuké
EPTAZIAZ: , , , ,
Mpoypappatiopo Yo Epunvevoiun Teyvnti) Nonpoovvn
OVOUOTENMWVUHO: Zwtiplog Mmatodkng
Itoweia Elonynty: TnA. Fpadeiou:
Email: sbatsakis@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: TuverIBAEnwv: ZuveruBAénwv:
E§etaotikn Emitponi:
Jwtneng Mnatodkng Nikoc Namadakng Xapng Namadakng
(ovouatenwvuua kat
816t av undpxouv) Enikoupog KaBnyntrg KaBnyntng Enikoupog Kabnyntrig
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

Jta mAaiola TG SUTAWHATIKAG epyaociag Ba UeAetnBel n AMOTEAECUATIKOTNTA UPBPLSIKWY OUCTNUATWY TEXVNTAG
vonuoaouvng ou cuvdudalouv Meydlo N\wootkd Movtéla pe S1adopeTIKA TTPOYPAUUATIOTIKA Tapadeiypata, Ue Eudaon
OTOV AOYLKO TIPOYPAUUATIONO. Ta LLMs Ba xpnotpomnotnBoulv yla TNV Katavonon Kot mapaywyn Sounpévng yvwong ano
nipoBARHaTa AoyLlkoU GUAAOYLOLOU, EVW 0 AOYLKOG TIPOYPAUUATIONOG (TL.X. Prolog) kot o S1a81KAoTIKOG TTPOYPAUUATIOUOC
(rm.x. Python) Ba a&lomoinBouv wg evaAlaktika uBpLdikd mMAaiola culoylopoU Kal eAéyxou. H epyacia Ba emikevipwOel
otn oxebiaon, uhomoinon kot cuykpLTikA afloAdynon Twv mapandvw UPRPpLSIKWY Tipooseyyioewy, Pe Eudacn otn Aoyikn
OUVETELQ, TNV EPUNVEUCLUOTNTA KoL TNV AELOTILOTIO TWV ATOTEAEGUATWY

ZtoyoL:

1. 2xeblaon uBpldikol cuotnuatog LLM + AoyikoU mpoypappatiopo (Prolog)

2. Ixebdiaon uBpldikol cuotipatog LLM + Stadikaotikol mpoypappatiopol (Python)
3. ZUykplon Twv 8U0 UBPLEIKWY TPOCEYYICEWV WC TTPOG OKPLBELD, AOYIKH CUVETIEL KOL EPUNVEUCLUOTNTA
4. A&oloynon Stadopetikwy LLMs (m.x. ChatGPT, Gemini, Claude, DeepSeek)
5. Kpltikr avaAuon MAEOVEKTNUATWY KL TIEPLOPLOUWVY KABE TIPOCEyyLong
MebBodoloyia:

- EmtAoyn cuvolou mpoBAnpdtwy Aoyikol cuAhoylopol amd umdapyxovta benchmarks kat cuvBetikd oevapla
- Avamrtuén uBpdikwy pipelines:

- LLM - Prolog

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
59




- LLM -> Python
- Nelpapatikr afloAdynon Twv uBPLSLIKWY CUCTNUATWY
- ZUYKPLTIKA avAAUGH QITOTEAECUATWY PETOEY:

1. LLM povo

2. LLM + Python

3. LLM + Prolog
AVOMEVOLLEVA OTTOTEAECHLOLTOL:

1. YMAomoinon Asttoupyilkwyv UBPLEIKWY CUCTNUATWY CUAAOYLOHOU

2. MNelpapatikr oUyKpLon Aoylkou Kal SLadlkaoTikou poypapatioptol os uBpLldikod meptBailov

3. Tekunpwuévn avaluon tng cuvelodopAg TOU AoyLKOU TPOYPAUATIONOU OTNV EPUNVEUCLUOTNTA TWV LLMS
4, Kelpevo SUTAWMATIKAG Epyaciag KAl TOpoUCLaoT AMOTEAECUATWY

Nedio £peuvag:

Texvntr Nonuoaouvn

Meydha NMwookd Movtéha

NOYIKOG MPOYyPAUUATIONOG

YBpdika (Neuro-symbolic) Zuothuata

L

Evéewktikn BLpAoypadia:

1. YAO padnudtwyv Texvntic Nonpoouvng kat AoytkoU Npoypoppatiopoy
2. Ixetkég dnuoateloelg os google scholar/scopus (evbelktika .Batsakis S. et.al. “Model checking using large language models—
evaluation and future directions” Electronics 14 (2),, 2025.)

NPOYNOGEZEIZ ANAAHWHE AINAQMATIKHZ EPTAZIAS:

Texvnt Nonpoaouvn kat AoyLkog MpoypapaTIoUOG
ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ | Eeraidevon Large Language Model yio vroBo10non ackoOpevoy o<
EPTAZIAZ: , P , .
OTONOKPVGUEVO EPYacTPLo pe O<pa to Internet of Things
OVOMATENMWVULO: MANATQTAKHZ ZNYPIAQN
Itoweia Elonynth: TnA. Fpadeiou: 2810379707
Email: spanag@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemukowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewdpevn TpeAAC EmBAEnWY: MéAog e€ETAOTIKNG: MéAOG €€ETAOTLKAC:
E€etaotikn Emutponi: KAPAMIIAHS
MANATIQTAKHZ 2MNYPIAQN MAMAAAKHZ NIKOAAOZ
(ovouatenwvuua kat KQN2ZTANTINOX
L1t TaL AV UTAPYOULY) AvanAnpwtng Kabnyntng KaBnyntng EAIN
TuveruBAénwv (av OVOLOTENWVUHO: I8LoTnTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnta)

NEPITPADH AINAQMATIKHZ EPTAZIAZ:

Ta peyala yAwoolkd poviéha (Large Language Models - LLM) eival foundation models mou xpnotiuomnololv texvnth
vonuoaouvn (Al), Babld pabnon kot tepaotia cUvoha SeSopévwy, cupmepAappfavopévwy LoTotonwy, apBpwv Kal
BBAiwy, yla tn dnuloupyla Kewwévou, tn HeTAPPACon UETAEY YAWOOWV Kal Th ouvtagn MoAwY TUTIWV TIEPLEXOUEVOU.
l'evikad, umtapyouv dU0 TUTOL AUTWYV TwVv generative Al models: Ta L&LOKTNTA LOVTEAQ KOl TO LOVTEAQ avoLxToU KwSLka. Ta
LLM avolytou kwbdika ival dwpeav kal SlaBéoipa oe omolovdnmote ylo mpdofacn, Xprion yla onolovenmoTe oKomo,
tporormnoinon kat enavadiavoun. EmumAéov mpoodépovtal yia fine-tuning, kabBwg emitpénetal va mpootebolv véa
XOPOKTNPLOTIKA 0To LLM Ttou val wdeholV TN CUYKEKPLUEVN XPrON TOUG  va ekmalSeuTolV O GUYKEKPLUEVA OUVOAQ
debopévwy.

EvSelkTiKA, To Falcon, amo to Technology Innovation Institute (TII), eivat éva LLM avolktoU kwdika mou dtatibetal wg raw
model yia fine-tuning. Mmnopel va xpnotwgomnownBei pe chatbots yia tn dnuoupyia Snuloupylkol KeLPLEVOUL, TNV EMIAUGN
oUVOEeTWY TPOPANUATWY KOl T Helwaon Kol TV autopatonoinon enavalappavopevwy epyoctwy. Eniong, to StarCoder,
amno ) Hugging Face, eival évag coding assistant LLM avolytoU kwdika rou €xet ekmatdeutel o kwdika armo to GitHub.

JKOTOC TNG Ttapovoag SUTAWUATIKAG lval n puBULon evog pre-trained LLM avolktol KWELKO TIPOKELEVOU VAl ATTAVTAEL
OTLG EpWTNOEL aokoUpevwy (Virtual tutoring) oe éva amopakpuouévo epyaaotrplo (remote lab), To omolo €xel otnBel pe
QVTLKEIPEVO TNV aoly)povn ekmtaibeuon og Bgpata MpoypappatiopoU yia to Internet of Things. Emiong, {ntoUuevo sivat
va eAEYXEL TOV KWELKO TIOU YPAdOUV OL EKTTALSEUGEVOL KOL VO TOV CUYKPIVEL 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-lims-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 ANAAHWHZ EPFAZIAS:

MPOTPAMMATIZMOZ, TNQZEIZ EYDYQN ZY2THMATQN, TNQZEIZ MPOTPAMMATIZMOY TIA TO INTERNET OF THINGS

ENINAEON MAPATHPHSEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHE YOOTNHO AVIYVEVONS UVOUUALOV KUl TOPOKOA0VONONS TG VYELOg

EPFAZIAL: UTOTOPLAOV PE PTG TPONYREVOV TEYVIKOV TEYVITIIS VO HOGUVI|S KOL
HNYOVIKNG padnong
OVOLLOTENWVUHO: MANATIQTAKHZ 2MYPIAQN
Ztoweia Elonyntn: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpa: HAektpoAoywv Mnxavikwv & Mnxavikwv YrnoAoylwotwyv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvohoyiag NMAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025-2026
ApLONOG oroudacTtwv: 1
Mpotewopevn Tpwehfic EmBAEnwy: MéAocg e€eTaoTIKAG: MéAog e€eTAOTIKAC:
Efstaothr'] Enl‘tponﬁ: KAPAMMIAHZ
MANATQTAKHZ ZNYPIAQN BEPNAPAOY AHMHTPA

(ovouatenwvuua kat KQNZTANTINOZ

1610t AV UTTAPXOUV)

AvarmAnpwtn¢ Kabnyntng Entikoupn KaBnyntpla EAIN
TuveruBAénwy (av OVOUOTENWVUHO: I86TthTa:
UTLAPXEL):
(ovopatenwvupo Kat
dlotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

YKomoC¢ NG SUTAWHATIKAG £lval n avamtuén evog mMPonypEéVOU CUCTAUOTOG OVIXVEUONG OVWHOALWY, TO OO0 HEoW
TEXVIKWVY TEXVNTAG VONUOCGUVNG KAl UNXAVIKAG LABnong Ba sival oe B€on va mapakoAouBel kat va tpoBAETEL TNV UYEla
TWV Hnataplwy o e€OMALOUO TTou TpodoSoTelTAL e pEUUA MTPWTIOTWG HECW TIPLTAC KaL £XEL TIG Hmatapieg wg edhedpikn
ninyn tpododooiag.

MapakoAouBwvtag PACLKEG UETPLKEG OTWE N TAON, To aumép (pevpa) kat n Bepuokpacia, to cvotnua Ba aviyvelel
QVWHOALEC TOOO Katd tn SLAPKELX EVEPYOUG XPNONC TNG Umatapiag (m.. Katd tn dtapkela Slakomwy peUUATOC) 0G0 Kal
KOTA TIG mepLodoug avapovie. To cuotnua Ba evtomnilel mBavr) uoBAaBLON TNG Umatapiag, LN puoLloAoyLlkoug puBuoug
ekdoOpTIoNG, uTtepBEpavon Kal AAAa INTAUATO TTOU UIOPEL va EMNPEACOUY TNV anodoaon, mapEXovtag EL0TIOLNOELG O
TIPAYUATIKO XPOVO KOl TIPOYVWOTIKEG MAnpodopieg yla tn StacddAiion tng aflomotiog Twv PedPIKWV CUCTNUATWY
LOXUOG.

H avamntuén tou cuothuotog mepAauBaveL:
* JuMhoyn kal ipoenegepyacia Sedouévwy (dedopéva xpovoaoelpwy).
e Metpnoelc: Taon, Aunép, Oeppokpaoia.

e AN xpovooelpwy KAt Tt ¢aon xprnong tng pratopiog kat Kotd tn ¢Aacn avopovig.
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e Ekmaibeuon HOVTEAOU yLa TNV AVIXVELGON OVWHOALWY KoL TNV EPdAvIon acuvhBLOTWY POTIBwY KATA Toug XpOVouc KN
Xpnong (ovapovng), T.X. N Umataplo amotuyxavel va Slatnphnosl emopkh emimeda GoOPTIONG OKOUN Kal otav Oev
XpnoLuormoleital evepyad (utoSnAwvel apyr untofaduion).

e Ekmaibeuon HovTEAOU yla TNV aviyveuon avwUoALwY KAl TNV gUdAvion acuvnBLoTwy HOTIBWY KATA TOUG XpOVOUG
XPNong tng Unatapiag, m.x. Kotd TG mepLOdoug SLaKomwy PEUUATOG.

e Ba Sokipaotouv/ouykplBolv Slddopol aAyopLlOUOL OUOLOTNTAG XPOVOOELPWY KAl UTOAOYLOTLKNAG guduiag yla tnv
amodoTIK ekmaildeuon Tou CUCTAUATOG.

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.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

MPOrPAMMATIZMOZ, INTERNET OF THINGS, TNQZEIZ EYDYQN 2YZTHMATQN

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOS AINAQMATIKHS Mnyeviopog EvOvAakmong KAed100, avOEKTIKOG 6TIC KPavTiKEg

EPFAZIAL: emOoerg, Yo TNV a6@ai1] SNUIOVPYIE KOIVOD KAELOW0V TAVE OO0
ONUOC1I0 KAVAAL ETKOILVOVIOG
OVOLLOTENWVUHO: MANATIQTAKHZ 2MYPIAQN
Ztoweia Elonyntn: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpa: HAektpoAoywv Mnxavikwv & Mnxavikwv YrnoAoylwotwyv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvohoyiag NMAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025-2026
ApLONOG oroudacTtwv: 1
Mpotewopevn Tpwehfic EmBAEnwy: MéAocg e€eTaoTIKAG: MéAog e€eTAOTIKAC:
Efstaothr'] Enl‘tponﬁ: KAPAMMIAHZ
MANATQTAKHZ ZNYPIAQN MAPKAKHZ EYAITTEAOZ

(ovouatenwvuua kat KQNZTANTINOZ

1610t AV UTTAPXOUV)

AvarmAnpwtng Kabnyntrig Enikoupog kaBnyntng EAIN
TuveruBAénwy (av OVOUOTENWVUHO: I86TthTa:
UTLAPXEL):
(ovopatenwvupo Kat
dlotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

‘Evag pnxaviopog evbuhdkwong kAetdlot (KEM) elvatl éva oUvolo adyopiBuwv mou pmopoulv va xpnotuomnotnBolv amno
800 HEPN UTIO OPLOPEVEG CUVONKEG yLa TNV acdaln dnuloupyia evog KOOXpNoTou HUGTIKOU KAELSLoU o€ éva dnuocto
KavAAL Eva Koo HUoTIKO KAELSE mou SnuLoupyeital xpnotpomnowwvrag éva KEM pmopel otn ocuvéxela va xpnotpomnotnet
Le KpuntoypadlkoUg alyoplOpoug CUUHETPLKOU KAELSLOU yLa TNV EKTEAECN BOOIKWYV EPYAOLWV 0 A0PAAELS EMIKOLVWVILEG,
OTWCG N KpumToypAadnon Kal 0 EAEYXOC TOUTOTNTAG.

Mpokelpévou va mapacyel kabodriynon oXeTikd pe tn xpron twv KEM, to NIST elodyel to SP 800-227, Recommendations
for Key Encapsulation Mechanisms [1]. Auto to draft standard meplypadel toug Baoikol¢ opLoUOUG, TG LOLOTNTEG KL TLG
edappoyég Twv KEM. Napéxel emiong ouotaoelg yla tv ebappoyn Kat xpnon twv KEM pe aodalr tpomno. EmutAéov, to
NIST &nupocicuoe mpoodata to FIPS 203, Module-Lattice-Based Key-Encapsulation Mechanism Standard [2], yia va
EVNUEPWOEL TA KPUTITOYPAPLKA TOU TPOTUTIAL HE Evav aAyOpLOUO OoXeSLAOUEVO VA TIOPEXEL TTPOOTACLA OO KBAVTIKEG
emBEoelq. 2xeblalel eniong va eTAEEEL Evav I SU0 MPOcBeToUC punyaviopolg KEM yia tumonoinan.

JKOTOC TNG SUMAWUATLKAG glval n adevog n Bewpntiki avaAuon Kal cUyKpLlon Twv Snuodléctepwy unxaviopwv KEM pe
ovoxn oTL KBAVTIKEG emIBEDELS, Kal adETEPOU N UAOTOINGN KAl AVATITUEN TOUG OE TELPAUATIKO TEPIPAAAOV SOKLUWY
(benchmark) pe okomd tnv mapapetplkn afloAdynon toug ot SLAdOopeC MTIUXEC, OMWG N EMeEEPYAOTIKN LoXUG TOU
amattovyv, n anaitnonl Toug o€ VAN, TO amattoUpevo eUpog Lwvng, N EVEPYELAKN Katavalwon mou emibEpouv. TEAOG,
Ba eniyelpnOei N afloAdynaon touc os eTAeYUEVEC eTIBECELG TapAmAsupou KavaAloU (side-channel attacks), onwg eivat
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n mopokoAolBONOoN tTNg KatavaAwaong Loxvog, n omoio mapakoAouBel tnv petafalopevn Katavalwon Loxuog evog

UTTOAOYLOTA KaTA TN SLAPKELA TWV UTIOAOYLOHWVY 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 YNOAOTIZTQN, AEITOYPTIKA 2Y2THMATA, AZOAAEIA ZY>2THMATQN.

ENINAEON MAPATHPHSEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ

EPFASIAL: Air Quality evaluation using low-cost portable Sensor Nodes
OVOUOTENMWVUHO: MANATIQTAKHZ 2NYPIAQN
Itoweia Elonynty: TnA. Fpadeiou: 2810-379707
Email: spanag@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
EnBAénwv: MéAog e€eTaoTKAG: MéAog egeTaoTikig:

Npotewvopevn TpiueAng

E€etactikr Emutport: Ap. Kapapmnidng

Mavaylwtakng Znupidwv AaALakomouAog lwdavvng

Kwvotavtivog
(ovouatenwvuua kat
1610TNTA, OV UTTAPXOUV) Av. KaBnyntic EAIM Av. KaBnyntng, Tunua
lewmnoviag
SuveruBAénwy (av OVOLOTENWVUHO: I86TthTa:
UTtAPXEL):
(ovopatenwvu o Kot
dLotnTa)

NEPITPADH AINANQMATIKHZ 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 loT technologies such as the Helsinki
HOPE project, the Breath London program concerning the installation of corresponding sensors outdoors in cities.

ZtoxoL:
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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.

MebBodoloyia:
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 AQI as room’s state and suggestions to reduce pollution.

AVQEVOLEVA ATOTEAECLATAL:

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.

Nebio £épsuvag:

- Internet of Things

- Sensor Network

- Air Quality Indexing

- Alin the Internet of Things
- Edge computing

- Dynamic mapping

Evéewktikn BLpAoypadia:

- Branco, P. T. B. S., Alvim-Ferraz, M. C. M., Martins, F. G., Ferraz, C., Vaz, L. G., & Sousa, S. I. 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., Schmidst, 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

- 1QAir. (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/

NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

Mpoypappatiopog os eptBaiAov Internet of Things, N'vwoelg mpaktikng HAektpovikng, 3d printing, Aiktua YmoAoylotwyv

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ IMiofynon o< kKivntd diktve péow Radio SLAM — Navigation in
EPTAZIAZ: . .
Mobile Networks through Radio SLAM

OVOMATENMWVULO: MANATQTAKHZ ZNYPIAQN
Itoweia Elonynty: TnA. Fpadeiou: 2810-379707

Email: spanag@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: MéAo¢ £EETAOTIKNAG: MEé£AoC EEETAOTIKAC:
E§etaotikn Emitponi:

MNavaylwtdkng Znupidwv Mapkakng Eudyyelog Zdakiwtakng Mixani

(ovouatenwvuua kat
(S5LétnTa, av undpyouv) Av. KaBnyntrig Entikoupog KaBnyntrig Kabnyntnig
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

To "6G ISAC SLAM" avadépetal otnv evowpdtwon duvatotntag Emwowvwviag kat AioBnong (ISAC - Integrated Sensing
and Communication) otig texvoloyieg Tou 6G, XpnoLUOMOLWVTAG TNV MPodéyylon tou Radio SLAM yla tautoxpovn
xaptoypadnon kot evtomiopd (SLAM - Simultaneous Localization and Mapping) og éva mteplBAAAOV, XPNOLLOTIOLWVTOG
PASLOCHATA VLA TOV EVTIOTIOUO Kol TNV TTAonynon. Auth n gpyaocia £xeL otoxo va Stepeuvnoel To radio SLAM wg Baoikn
npooéyylon ISAC, xpnolomnolwvrtog padlocnuata yla xaptoypdadnon Kot evtomiopo. Oa avoaAubel to radio SLAM oe
SLapopeTikéG LWVEC oUXVOTATWY, oulNTWVTAG Toug cUPBLBacuoUg otnv KAAUYN, TNV avAAUON Kal TG OTALTHOELS OF
hardware.

ZtoyoL:

- Na SiepeuvnBel n duvatdTNTa yla EVIOTILOUO Kol TTAONynon o€ MEPLBAAAOV KLVNTWV ETIKOLVWVIWY HECW TWV
KLVNTWV padLOCNUATWV.

- Na avaAuBei to radio SLAM ot dtadopeTikég {wveg ouxvotnTwy, culnTtwvtag touc cupPLBacuolg otnv KaAuyn,
TNV avaAucon Kal TI¢ analtioslg os hardware.

- Na mpotaBolv kat va aflohoynBolv BeAtiotomolnoelg otnv texvikn radio SLAM eite péow oAyoplOULKAG
TPOOEYYLoNG, £lTe HEow cuvapyaTtikwy fusion TEXVIKWV.

Me0o&oAoyia:

Texvikég radio SLAM Ba avamtuxBouv og MEPAPATIKO TEPIBAAAOV KIVNTWV ETKOWVWVLWY, UE Eudacn os ePpapUoyES
evtomopol, mAonynong Kot xaptoypddnonc. Ta melpdpato mou Ba avartuxBolv Ba Siepeuvroouv tn Suvatotnta
XPNoNG Twv Kwntwv padloonuatwv os epappoyeg SLAM. Aladopetikég {wveg ouxvoTATwY Ba LeAeTNBoUV WG TIPOC TIG
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embooelc Toug kot Ba mpotabolv kat aflodoynBolv BeAtiotomolnoslg eite péow alyopLBULKAC TPoagyyLong, site péow
ouvapyatikwy fusion TEXVIKWV.

AVQLEVOLLEVA ATOTEAEOLATAL:

- MeAétn g duvatdTNTOC YL EVTIOTILOUO KOl TTAOKyNoN 0 TEPLBAAAOV KLVNTWV ETIKOWVWVLWV LECW TWV KWVNTWV
padloonuatwv.

- Avdluon twv emdooswv tou radio SLAM oe Stadopetikég Lwveg ouxvoTATwy, culntwvtag Toug cuUPLBacuolg
otnv KAAuyn, TNV avaluon Kal TI¢ analtnoslg os hardware.

- Yhomoinon kat afloAoynon BeAtiotonoloswyv otnv teXVIKA radio SLAM eite péow aAyoplOULKAG MPOCEYYLONG,
eite péow ocuvapyatikwv fusion Texvikwv.

Nebio épeuvag:

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

Evdswktikn) BLBAloypadia:

- 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.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

Kwntég Emikolvwvieg, Mpoypappatiopog o meptBaliov Internet of Things, Aiktua YroAoylotwy

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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OLoKANPOUEVY] TAATOOPRO PHIKPO-DTPECLAV AVOLYTOV KMOOIKA Y10,

TITAOZ AINAQMATIKHZ ™V avanTuén 6VVOETIKOV YNQLOKAV S80IV TOKILOV YpReEmV
EPFAZIAS: . .
(Integrated open-source microservices platform for the development

of compositional and various purpose digital twins)

OVOMATENWVUHO: MANATIQTAKHZ 2MNYPIAQN
Ztoxeia Etonyntn: TnA. Npadeiou: 2810-379707
Email: spanag@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
AplOuoG onovdaoctwv: 1
Mpotewdpevn TPEARC EniBAénwv: Mé£Aog e€eTaoTIKAG: MéAog e€eTaoTikig:

E§etaotikn Emutponn: Ap. Kapapmidng

Navaywwtakne Irnupidwv
Y ns P Kwvotavtivog

ABavaoclog MaAapog
(ovouatenwvuua kat

dLotnTa, av undpyouv) Av. KaBnyntic EAIN KaBnyntrg

TuveruBAEnwy (av OVOLLOTENWVUHO: I8LoTnTa:
UTtAPXEL):

(ovopatenwvupo Kot
duotnta)

NEPITPADH 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 loT 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.

AVQLEVOEVA ATOTEAEOLATAL:
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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

Evdswktikn) BLBAloypadia:

- 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:

Mpoypappatiopdg oe meptpdaArov Internet of Things, N'vwoelg mpaktikng HAektpovikng, 3d printing, Mnxavikn épacn
ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ | Eyploiting Compressed Sensing as a means for Compressed Learning
EPTAZIAZ: . . . .
in distributed IoT environments
OVOMATENMWVULO: MANATQTAKHZ ZNYPIAQN
Itoweia Elonynth: TnA. Fpadeiou: 2810379707 Kwnto tnA.: 6934782600
Email: spanag@hmu.gr
Tunpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTtOUSACTWV: 1
OVOMATENWVU LA KOl
AEM omnouvdactwv:
(av unapyouv)
Mpotewdpevn TpeAAC EmBAEnWV: TuverIBAEnwv: ZuveruBAénwv:
E¢etaotun Eruepor: NANATIQTAKHZ ZMYPIAQN KAPAMMIAHZ MAPKAKHZ EYAITEAOZ
(ovouatenwvuua kat KQNZTANTINO2
1610TNTAO, AV UTTAPXOUV)

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

Y€ £va TUTIKO loT TteptBAAAov, TOANEG QUTOVOUEG KOL EVEPYELOKA TIEPLOPLOUEVEG CUOKEUEG CUAAEYOUV Sebopéva amod Tov
TIPOYHLOTIKO KOOUO KOl ETILKOWVWVOUV HETOELY TOUC KAl LE To cloud pPéow aoUpUaTWY CUVSECEWV XAUNANG LoxVoc. QoTtooo,
N KATavAAWGn EVEPYELAC TIOU QTTALTELTAL VIO ACUPUATH LETASOCT, OL TIEPLOPLOUEVOL TTOPOL SIKTUOU KL OL TIEPLOPLOUEVEG
SuvatotnTeg TwV |0T CUGKEUWVY HELWVOUV CNUAVTIKA TNV anddoaor] Toug [1]. Ma tov Adyo auTo, Lo TEXVIKN GUUTEDNG
TIOU UEWDVEL SpaoTIKA TO HEyeBog Twv Oebopévwv TPo¢ amootoAn, Statnpwvtag mapdAAnia ) Suvatotnta
OVOKOATOOKEUNG TOU apXLIKoU OHOTOC O0ToV mapaAnmtn, eivat Wolaitepa embBupnth.

Y& auTo To mMAaiolo, n texvikn Compressed Sensing (CS) amoteAel pia MTOAAQ UTTOCYXOUEVN TIPOCEYYLON YLOL EVOWUATWON
otov oxedloopo loT cuotnuatwyv. To CS ekpetaAleletal tnv apalotnta (sparsity) MoAAwWV GUOCIKWV CNUATWY OF
KATAAANAOUC LETAOXNMATLOTIKOUG TOUElg, emitpénoviag SelypatoAndia pe moAl Awydtepa delypota amd autd mou
arattei n kKAaowr Bswpla Shannon-Nyquist [2]. MoAAd puoikd cipata, OTwe RXOC, EKOVaA ) HeTproelg IMU, elval sparse
oe Fourier  wavelet topeig [3], emutpénovtag anoteAeopatikn SsypatoAnyia kot avakotoaokeun [4]5][6].

Mapd&AAnAa, n unxavikn padnon umopet va cuvduaotel pe to CS, odnywvrtag oto nedio tou Compressed Learning [7],
omou éva cvotnua Aappavel anoddoslg ansuBeiag amo cupmnieopéva dedopéva.

H mopouoa SumAwpotik epyacia peAetd tn xpnon tou CS wg epyadeio ocuumieong oe loT ocuvotiuota. Evog
KouBog-atoOntrpag (leaf node) Ba SelypatoAnmrel onpata pe pubpoug moAl xapunAdTepoug amnod autouc Tou Nyquist Kot
Ba amootéAAel Ta cupmieopéva dedopéva o évav KopBo-6¢ktn (sink node). Ekel, To apytko oiua Ba avakataokeualetal
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pe Siadopouc aohyopibuoug CS kat Ba avamapiotatol otov i6lo sparse topéa. EmumtAéov, Ba mpaypotomolsital

avayvwplon (classification) Tou oHUATOG OO EKMOLSEUUEVO HOVTEAO UNXAVIKAG LABNONC, TOGO TPV 000 KAl PETA TNV
QVOKOTAOKEUN.

MeAétn g texvikng Compressed Sensing w¢ péBodo ocupmieong yla loT cuothuarta.

YAomnoinon leaf node mou detypatoAnmret onpoata pe umodelypotoAnia katw and Nyquist.

MEeTAS00N CUUMLECUEVWY ONUATWY KOL OVOKATAOKEUT) Toug o€ sink node pe Stadopoug CS adyopibuouc.
Exmaidevon kot afloAdynon HOVTEAOU HNXOVIKNAG HABNONG yla avayvwplon onuatwy TP Kal HETA TNV
QVOKOTAOKEUN.

MeAétn TG emidpaong SLaPOPETIKWY LETACKXNUATIOTIKWY TOpEwV (wavelet, DCT) otnv andédocon Tou cUCTHUATOG.
Avaluon tng enidpaong Stadopetikwy sampling rates otn cupmnieon kKat otnv akpifela avayvwpLong.
Alepelivnon kataAnAwv compressed sampling matrices (Bernoulli, Random, Gaussian).

EUpeon tou eldylotou aplOuol compressed coefficients TOU EMUITPEMOUV EMLTUXA OVAKOTAOKEUR Kau/n
avayvwpLon.

BeAtiotonoinon kpiolwwv hyperparameters twv CS aAyopiBuwv.

MebBodoloyia:

BiBAloypadikn €épeuva o CS, compressed learning, sparse representations kot loT constraints.
Ixeblaouog loT oevapiou pe leaf node katl sink node.

AswypatoAnyia onpartog os dtadopouc toueic (wavelet, DCT) kat e€aywyrn TwWV ONUOVTIKOTEPWVY N UNSEVIKWY
OUVTEAECTWV.

Edappoyn compressed sampling pe dtadopetikolg TUMOUG sampling matrices.

Metadoon ocupmieouEvwy SeSOUEVWVY KOL avaKATAOKEUN He TToAAartAoU¢ CS aAyopiBuouc.
Ekmaildeuon HOVTEAOU UNXAVIKAC LABNoNG e XAPAKTNPLOTIKA Ao sparse representations.
AfloAdynon tn¢ amodoong avoyvwpLong TPLV KAl LETA TNV AVOKOTOOKEUN.

Mepapatikr) avaAuon sampling rates, sparsity levels, hyperparameters kat reconstruction accuracy.

AVOMEVOUEVA AMOTEAECHLOTOL:

AmobelEn otLto CS pnopel va LELWOEL ONUAVTLIKA Tov OyKo Sedopévwy mou petadidovral amno loT cuoKeUEG.
AVOKOTOOKEUH TOU 0PXLKOU OAMATOC HE UPNAR TILOTOTNTA, TApd TN XOUNAR SelypatoAnyia.

A&LOTILOTN avayvwpLon oNUATWY ard ML HoVvTEAO akOun Kal and cUpLEGUEVO SeSopEval.

KaBoplopdg tou BEATIOTOU PETAOXNUATLOTIKOU Topéa (wavelet, DCT) yla ouykekpLpéva €idn onuatwv.
MNpoobloplopog tou eAdytotou aplBpol compressed coefficients yla emituyr avakataokeun/avayvwplon.
JuykpLtikn aglohoynon sampling matrices kat CS aAyopiBuwv.

BeAtiotonolnpéveg pubuioslc hyperparameters yia péylotn anodoon.
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Nedio £peuvag:
H epyaoia evtdcoetal 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 og HeETOOXNUOTLOTIKOUC TOUELG (wavelet, DCT)

Evdsiktikn) BLBAloypadia:
[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/ICoSP.2012.6491683.

[7]1 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 ANAAHWHS NTYXIAKHZ EPTAZIAS:
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OVOMATENWVU LA KO
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Mpotewdpevn TpeAAC EmBAENWV: TuverIBAEnwv: ZuveruBAénwv:

E¢etactui Emutponn: NANATIQTAKHE SMYPIAQN TAMMOYPATZHE MANOAHE | KAPAMMIAHZ

(ovouatenwvuua kat KQNXZTANTINOZ

1610TNTAO, OV UTTAPXOUV)

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

Ma mpwtn popd €xoupe €va aykoouLlo, UPNANG avaluong TPLOSLACTATO «AMOTUTIWA» OAWV CXESOV TWV KTLPLWwV aTOoV
mAavntn. To GlobalBuildingAtlas Tou Texvikou Mavemotnuiov Movdaxou CUYKEVIPpWVEL 2,75 SLoeKATOUMUPLA KTipLA, UE
povtéda LoD1 og avahuon 3 emti 3 pé€tpa, Baolopéva oe SopudopLkeg elkOVEG Tou 2019. To cuvolo twv dedopévwy eival
ovoLXTO Kol SlaBEoLpo yla €peuva, TIPOYPAUUATIOTEC, SNUOOCLEC SLOLKAOELG Kal ekmaldeutikd Spupata [1] [2].
MapdAAnAa, n Euvpwmnaikn Alootnuikn Ymnpeola kal to mpoypappa Copernicus mpoodEpouv SwpPedv Kol OVOLKTH
npooPBacn ota Sedopéva twv Sopudopwv Sentinel, dnuloupywvrtog €va cuvexég, oxedOv O TMPOYUOTIKO XPOVO,
«mapdBupo» otn ' [3].

AUt N umodour avoTwy Yewxwplkwyv Sedopévwy, oe cuvduaopd pe to GlobalBuildingAtlas, avolysl tepdoTtieg
SuvaTOTNTEG OXL HOVO yla TNV £pguva OAAQ KOL YLO TEKUNPLWUEVEG SNUOOLEG TTOALTIKEG Kal olyXpPovo EKTALSEUTIKA
oevapla. Ta Tplodldotota LoVIEAA KTIPLwV ETUTPEMOUV VAL LETPHOOUUE OXL LOVO TO ATMOTUNTWHA TOUG 0TO £€60dog aAld
KOLL TOV OYKO TOU KTLPLOKOU amoBépatog. Auto Sivel veoug SelKTEG, OTIWG 0 «OYKOG KTLPLwV ava KATOLKO», TToU cuvdEovTal
LE TNV TIUKVOTNTO, TNV TIOLOTNTA OTEYAONG KOL TIC aVLOOTNTEC TpooPacng os umodouég [2]. Otav ta Sedouéva avta
ouvbuaotolv e 60pUdOPLKEG ELKOVEC yLa BepULKA vVNOLA, TTIPACLVO, TANUUUPEG 1 pUTIOVON, N KEVTPLKN Sloiknon Kat ot
SN oL amOoKToUV €va Loxupo €pYaAEio yLo OXESLOOUO TIOALTIKWY QOTIKNG aVOEKTIKOTNTAC, EVEPYELAKAG avaBaduiong kat
T(POCOPUOYNG OTNV KALLOTLKN Kplon [4]. Ma mapddelyua, évag SHUOG Umopel va eVTomiceL TepLloXEG e uPnAr TUKVOTNTA,
XOUNAO TipActvo Kal uPnAég BepUoKpaoieg Kal va LepapXroeL TlapepBacelg onwe devtpoduteloelg, okiaon dnuociwv
XWPWV N TPOYPAULOTO EVEPYELAKNG avVaBABuLONC KTPLWV. 2 eminedo KeVIPIKN G KUPBEpvNoNG, Ta idLa Sedopéva pmopouv
va TpododoTrioouV eBVIKA oXESLA OTEYAONG, OXOALKNG OTEYNG, UYELOC, LETAdOPWY, TIPOCAPLOYNG OTNV KALLOTIKN KPLon,
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ekmaidevong | TOALTIKAC Tpootaciog, pe BAon TNV TPAYUATIK QAMEIKOVION TOU KTLPLAKOU amoBO£patog Kal Twv
OUVETIOYOUEVWVY KIVEUVWV Kol OXL oTNPL{OLEVOL OE ATTOCTIOOOTLKEG EKTLUN OELG.

Ma tnv eknaidevon, ta dedopéva tou GlobalBuildingAtlas kat ot ewoveg tng ESA Sev elval povo UAIKO yla £l6LKoUC.
MropoUv va yivouv «{wvtava gpyaotrpla» o€ padnuata yewypadiag, puokng, mAnpodopikng, TIOALTLKAG aywyng Kal
nepBaANoVTLKAG ekmaibeuong. OL LabnTEg Umopolv va XopToypadrioouV Tn YeLTovLd Toug o€ 3D, va cuyKpivouv Tov OyKo
KTIplwv KoL TNV UTtapEn MPACIVOU LETALY TIEPLOXWY, VO EEETAICOUV TTWG OL AOTIKEG ETILAOYEC emnpealouv Tn Bepuokpaocia,
TG TIANUUUPEG 1 TNV POcBacn oe oXoAela Kal VOoOKopEia. Me Tn xprion avolytoU AOYLopLKoU YEWTANPodOpPLKAG Kal
£pyaAelwy OMTIKOTIOLNONG, OL OXOALKEC OUASEC UmtopoUV va oxeSLalouv eVaANAKTIKA oevapla: TL Ba yivel av mpooteBolv
XWPOL TIPOCIVOU OE CUYKEKPLUEVA OLKOSOULKA TETPAYWVA, TIWG ENMNPEATETAL N MPOCSRACH TWV HaBNTWV 0TO MANCLECTEPO
oxolelo av aAAdgel to obikd Siktuo N av kAeioel pla yépupa Adyw mMANUUUpac. Etol kaAllepyouvral Se€loTnTeC
Sedopévwy, KpLTIKA OKEPN Kal KOTavonaon tou mwe ta dedopéva tpododotolv Snuoacteg anodaceLs.

ZtoxoL:

e Avamtuén Stadiktuakou gpyaleiou GIS ou cuoyxetilel 6eSopéva ESA/Copernicus pe to GlobalBuildingAtlas.

e  YTMOAOYLOMOG KOl OTITLKOTOLNGN KPLOIWY SELKTWY AOTIKNG AVATTUENG (OYKOG KTLpilwy, TTUKVOTNTA, TTIPACLVO,
BepULKA VNOLA K.ATL).

e Anuioupyio SUVATOTATWY «OLOKACEWVY ETIL XAPTOU» YLOL EKTIUNGCN CUVETIELWV QOTIKWY TTOPEUBACEWV.

e Yoot plEn oevaplwVv aoTIKAG AVOEKTIKOTNTOG, EVEPYELAKNG avaBABULONG KAl KALLOTLKNAG TIPOCOPOYNG.

e Avadel€n tou epyaleiov wg Ynoakou S8V ov (digital twin) ylo aoTiko oxedLaopo.

e Evioyuon ekmaldeuTikwv epapUoywy LE XPrioN OVOLKTWY YEWXWPLKWY SESOUEVWV.

MebBodoloyia:

e  JuAAoyn Kal poenefepyacio Sedopévwy amno GlobalBuildingAtlas kat Sopudopoug Sentinel.

e Evornoinon yewxwpkwv emunédwv (3D ktipla, Beppika dedopéva, mpacvo, TTANKUUPLKOGS Kivbuvog, pumavan).
e YMOAOYLOMOG SEIKTWY OTIWE OYKOG KTLplwy, TUKVOTNTA, avaloyia mpacivou, BepuLkd vnold.

e Avamtuén Sladiktuakng GIS mAatdoppag pe epyadeia ontikonoinong Kat SLadpacTikoUug XAPTEG.

e YAomoinon oevapiwv MOALTIKNG (1.X. evtpoduTelOELS, evEPYELOKEG avaPabuioslg, aAlayEg oS1koU SiKTuou).
e EVOWHATWON eKMOLSEUTLKWV AELTOUPYLWV YLO OYXOALKEG 1| TIAVETILOTNULOKEG SPAOTNPLOTNTEC.

e AfloAOynon epyaleiou we mPog XPNOTIKOTNTA, OKPIBELX SEIKTWVY KoL EKTALSEUTIKN ala.

AVOMEVOUEVA AMOTEAECHLOTOL:

e Aettoupylko Stadiktuako epyaleio GIS mou cuvdualel avolkta Sopudoptkd kot 3D dedopéva KTipiwv.
e [lapaywyn Kol OTTLKOTIONGON KPIOLUWY SEIKTWV QOTLKAC AVATITUENC KOl OVOEKTIKOTNTOG.

e Auvatotnta eKTEAECNC KAOKAOEWV ETL XAPTOU» YL AfLOAOYNGCN TMOALTIKWY AlOTIKOU oXedlaopou.

e Ymootnpten AqPng anodpacewv armo SHUoUC Kal KpaTtikoug dopeic pe Baon mpaypatika dedopéva.

e Anuoupyla ekmatdeutikol mepLBAANOvVTOG TTou evioXUeL S£€LOTNTEC SESOUEVWV KOl KPLTLKA OKEYN.

e AmobelEn TNG XpNoLUOTNTAC TOU gpyaleiov wg Pndlakol SI6ULOU yLO 0OTLKEG MAPEUPATELC.

Nebio £épsuvag:
H epyacia evtdoostal ota nedia:

e lewmAnpodopikn kal GIS
e AVOIKTA YEWXWPLKA Sedopéva
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e Aopudoplkf TNAEMLOKOTNON

e 3D povtelomnoinon Ktipiwv

e  AOTIKOC OXe6L0OUOC KAl aVOEKTIKOTNTA

e KAlpatikn mpooappoyr] Kal meptBarloviikr avaluon
e  ExmatdeuTiKn TEXVOAOYLA E YEWXWPLKA Sedopéva

e Digital twins yLo moAelg

Evdeiktikr) BiBAoypadia

1. GlobalBuildingAtlas — TUM Press Release — tum.de — Mapéxel To MANPEG UTIOBABPO yLa TA TTAYKOCLO TPLOSLACTATA

HOVTEAQ KTLPLWV Kal Sedopéva oto GitHub.

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

Tekpunplwon, pebodoloyia kat moldtnta dedopévwy tou GlobalBuildingAtlas épyou.

3. European Space Agency (ESA) — Sentinel Satellite Data Access — esa.int Mpwtoyeving mnyn 6opudopLKWV ELKOVWVY yLa

avaluon yng Kot SnOGCLEG TIOALTLKEG.

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

https://datos.gob.es/en/blog/exploring-space-ground-open-satellite-data-europe-and-its-applications
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Nepiodog: Eapwvo e€aunvo 2025-2026
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AEM onoudaotwv:

(av umapyouv)

Mpotewpevn Towehc EmBAénwy: suveruBAénwy: ZuveruBAénwy:
E¢etactwki Emrpor: MANATIQTAKHZ ZMYPIAQN KAPAMTMIAHZ MAPKAKHZ EYAITEAOS

(ovouatenwvuua kat KQONZTANTINOZ

1610TNTO, AV UTIAPYOUV)

NEPITPA®H NTYXIAKHZ EPTAZIAZ:

To mhaiolo MITRE ATT&CK (Adversarial Tactics, Techniques and Common Knowledge) amoteAei pia SieBvwg
KaBlepwpévn Bacn yvwong yla Ty meplypadn Kol KoTtnyopLomnoinon emOeTkwy cUUNeEPLPOPWY OTOV KUBEPVOXWPO,
Baolopévn o0& TPAYUATIKA TIEPLOTATIKA KOL TEXVIKECG TIOU XpnoLuomololvtal and kakoBouloug mapayovies. To ATT&CK
€)Xl UL0BEeTNBEl EUPEWC TOCO ATO TNV EPEUVNTIKA KOLVOTNTA OCO KAL A0 0pYyavICHoUC aodpAlelag, KabBwe apexeL Eva
TUTIOTIOLNUEVO UOVTEAO ylo TNV avdAuon amellwyv, tV afloAdynon QUUVIIKWY HUNXOVIOHWVY KoL TNV KOTtavonon
moAUmAokwv toAuotadiakwv embéocswv [1], [2].

Ta ouyxpova TANPodopLaKA cUCTAUOTA Kal Siktua Tapdyouv e€ALPETIKA HLEYAAOUG OYKOUC SeSoUEVWY KaTaypadng
aoddlelag (security logs), péow cuotnudtwy omwg IDS/IPS, SIEM kat epyoleia mapakoAolBOnong TeEAKWY CUOTNUATWY
(m.x. Sysmon). Ta e6opéva auta TEPLEXOUV Kpiolpeg MANPodopLle yia TN AEToupyia TV CUCTAMATWY Kal TN SIKTUAKNA
oupumneplpopd, amoteAwvTag Bactkn Ny yLa TV avixveuon UTOMTWY i KAKOBOUAWYV evepyelwv. QoTtdoo, N mapadoaotakn)
avaluon twv logs Baoiletal kupiwg oe mpokaboplopévoug kavoveg (rule-based approaches), oL onolol amattouv cuvexn
ouvtnpnon, €€elSIKEUPEVN yvwon Kal ouxvd Topouclalouv TEPLOPLOUEVN OSuVATOTNTA YEVIKEUONG O VEEG N
£€eALOCOUEVEC ETUOETIKEC TEXVIKEC, 0Snywvtag oto davopevo tou alert fatigue otoug avahutéc aoddietac [3].
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Ta TedevTaia Xpovia, n €PEVVNTIKA Kowotnta €xel otpadel évtova otn Xpron TEXVIKWV KUNXOVIKAG Ladnong ylo tnv
avaluon kot tagvopnon Sedouévwy kataypodng acharelag. EMPAENOPEVO LOVIEAD UNXOVIKNAG LABNoNng Kol Babd
VEUPWVLKA SikTua €XouVv XpnolomnolnOel yia tnv autopatn taflvopnon alerts kat logs o€ katnyopieg tou MITRE ATT&CK,
entuyxdvovtag uPnAd entineda axkpiBelag os mpaypotikd Ko Snudoia Stabéotpa civolo Sedopévwy [4].

Jto mAaiolo autd, n mapovuca SUTAWUATIKY epyacia €0TIdlel otn XPAoN ETUPAENMOUEVWVY QAyopiOwY UNXOVIKAG
HAOnong yla tnv Tavopunon yeyovotwv Kataypadpng aodAaAeLag o€ aVTIOTOLXEG TEXVIKEG KOl TOKTIKEG TOU TAALGioU
MITRE ATT&CK. H epyacia aflomolei olyxpoveg peBodoloyieg avaluong logs, texvikég mpoenegepyaciog Se6o0pévwy Kal
HOVTEAQ UNXOVIKAG LABNONG, LE OTOXO TNV auTopatomnoinon tng Stadkaciag avtiotoiylong Kot tn pelwon tng e€dptnong
anmd XELPOKIvNTOUCG Kavoveg. MopdAAnAa, Slepeuvatal N AMOTEAECHATIKOTNTA TNG TIPOCEYYLONG HECW TIOCOTIKAG
afloAdynong kat ouykplong pe mapadootakeg rule-based uebodoug, akoAouBwvtag KaTeUBUVOELC TTOU TpOTEivovTaL 0T
ouyxpovn BBAoypadia [5],[6].

JKOMO¢ tNG SUTAWUATIKAG gpyaciag ival n afloAdynon tng LKAvoTnTaG aviyveuong EMIOETIKWY EVEPYELWV HECW
dedopévwy kataypadng aodaletag, pe Bdon to mAaiolo MITRE ATT&CK, kaBwg kal n Stepelivnon Tou KATd tdoo n xpron
TEXVIKWY UNXAVLKNG HaBnong pmopel va BeAtiwosl Ty KAAUYn, T CUVETELA KAl TV amodoTkotnTa the Sladkaaoiag
QVTLOTOLXLONG YEYOVOTWV OE TEXVIKEG KUBEPVOETILOETEWV.
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E¢etaotiki Emporn: MANATIQTAKHZ ZMYPIAQN KAPAMMIAHZ MAPKAKHZ EYAITEAOZ

(ovouatenwvuua kat KQN2TANTINO2

1610TNTAO, OV UTTAPXOUV)

1. NEPITPA®H NTYXIAKHZ EPTAZIAZ

H epyaoia e€etalel Tov oxeSLaopo KAl TNV UAOTIOLNGN LOG APXLTEKTOVLIKNG Zero Trust pe €udaon otn microsegmentation,
aflomolwvtag mponyueveg texvoloyieg tou Linux kernel onwg to eBPF (extended Berkeley Packet Filter) kot to XDP
(eXpress Data Path). Ztoxog sivat n avamtuén evog suéAiktou, uPnAng anddoong unxaviopol eMLBOANC TOALTIKWY
aodpalelag oe eminedo pong, kavou va Aswtoupyel oe olyxpova cloud-native kot katavepnuéva meptpdiiovra. H
TPOTELVOUEVN AUon Ba emitpémnel Aemtopepn €heyxo npdoPacng HeTafl UMNPECLWY, containers 1 KOUPBWYV, Le SUVOULKNA
EVNUEPWON TIOALTIKWY KOl EAAXLOTO UTIOAOYLOTIKO KOOTOC, afloTolwvtag TG duvatotnteg packet interception kaul filtering
Tiou poodEpouv ta eBPF/XDP mpoypaupata.

2. ITOXOI

e Avdluon tTwv apyxwv Zero Trust Kol TwV LOVTEAWY microsegmentation oe cUyxpoveg UTIOSOUEC.

e MeAétn Twv texvoloylwv eBPF kat XDP kat twv Suvatotitwy Toucg yla packet processing, policy enforcement kait
observability.

e YxeblLaouog kal bAomolinaon evog proof-of-concept cuotruatog microsegmentation Baoclopévou o eBPF/XDP.

e YAomoinon Suvaulkou pnxaviopou emBoARG MOALTIKwY Zero Trust HETAEY UTINPECLWV.

e AvAmTuén UNXavIoUWV Kataypadng, mapakoAolBnong kot avaAlucng cuPavtwy achaielag.

e [elpapatiky afloAdynon tng anddoong, KaBuoTEPNong Kol AMOTEAECUATIKOTNTOC TNG AUONC.

e JUyKplon pe umtapyxouaoeg Avoelg (r.y. Cilium, Calico eBPF dataplane, Istio security policies).
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5.

MEOGOAOAOTIA
BiBAoypadiki £€pguva: JUCTNUOTIKI HeAETN Zero Trust apyLTEKTOVIKWY, microsegmentation frameworks kat
texvoloylwv eBPF/XDP.
Avaluon anattrioewv: KoBoplopog AeLTOUPYLIKWY KAl N AELTOUPYLIKWY OIMALTHOEWY TOU CUOTHLATOC.
IXESLAOMOG apPXLTEKTOVIKIG: KaBopLopog datapath, control plane, pnxaviopwv moAttikwyv kat telemetry pipeline.
YAonoinon:

o Avamtuén eBPF/XDP mpoypappdtwy yio packet filtering kat flow classification.

o Anpoupyla pNxaviopoU SUVAULKAG GOPTWONG KAL EVNUEPWONG TIOALTLKWV.

o Avamtuén cuvodeutikwy epyaleiwv (CLI/API) yia SLaxeiplon MOALTIKWY.
Nelpapatikn afloAoynon:

o Metpnoelg latency, throughput, CPU overhead.

o Nokuég o mepBallovta containers/Kubernetes.

o 'EAeyX0G QMOTEAECUATIKOTNTAG OTNV QOTPOT N €€0UaLloS0TNEVNG ETUKOWVWVIAG.
ZUyKpLon e umtdpyouoeg AUOELG microsegmentation.

ANAMENOMENA AMNOTEAEZMATA

NeltoupyLko proof-of-concept cuotnua microsegmentation Baocilopévo oe eBPF/XDP.

Inuavtikn pelwon kabuotépnong kal overhead oe oxéon pe napadooiakd firewalls ) service meshes.
Amodotikn kat Aemtopepric emBoAr Zero Trust moALTIkWY o€ eninedo unnpeowwv/containers.

BeATlwuEévn tapatnpnolpotnta (observability) péow telemetry amnoé eBPF hooks.

TekunpLwEVN agloAdynaon TNG anodoong Kol Twv oplwv TG MPoTelVOUeEVNG AUon .

Jupmnepdopata ya tn Blwotpotnta xpriong eBPF/XDP w¢ Bgpéllo yia Zero Trust apXLTEKTOVIKEG EMOUEVNC YEVLAG.

MEAIO EPEYNAZ

H €peuva evtAOOETAL OTOUC TOUELG:

[1].
[2].

(3].
(4].
(5].
6].

AodaAela SIKTUWV KAl CUCTNUATWY

Zero Trust opXLTEKTOVLKEC

Microsegmentation ot cloud-native nmepidaAlovta

Linux kernel networking kat eBPF/XDP texvoloyieg

Containerized kal katavepnuéva cuotnuoata (Docker, Kubernetes)
Policy-driven security kat dynamic enforcement pnyaviopot
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TITAOS AINAQMATIKHS Ta&wopunon Owoyeverov Kakofoviov Aoyiopuikod pécm g

EPFAZIAZ: YTOTIOTIKNG AVAAVONG TOV AOUIKOV Kot AEITOVPYIKOV [doT)TtmV
Apyeiov PE pe Teyvikég Mn-Emprenopevnc Mabnong

OVOLLOTENWVUHO: MANATIQTAKHZ 2MYPIAQN

Ztoweia Elonyntn: TnA. padeiou: 2810379707 Kwnto tnA.: 6934782600
Email: spanag@hmu.gr

TuRpa: HAektpoAoywv Mnxavikwv & Mnxavikwv YrnoAoylwotwyv (HMMY), EAMENA

Touéag: TnAemukowwviwy kot Texvohoyiag NMAnpodopikng

Nepiodog: Eapwvo e€aunvo 2025-2026

ApLONOG oroudacTtwv: 1

OVOMOTENMWVULA KOl
AEM onoudaotwv:

(av umapyouv)

Mpotewpevn Towehc EmBAénwy: suveruBAénwy: ZuveruBAénwy:
E¢etactwki Emrpor: MANATIQTAKHZ ZMYPIAQN KAPAMTMIAHZ MAPKAKHZ EYAITEAOS

(ovouatenwvuua kat KQONZTANTINOZ

1610TNTO, AV UTIAPYOUV)

NEPITPA®H NTYXIAKHZ EPTAZIAZ:

H otatiotiki avaluon KakoBoulou AoyLopikoU amotelel tn BepeAlwdn dadikaoia e€€taong UTOMTWY apXelwv Xwplc TNV
€KTEAEON TOUG, UE OKOTO TNV amokaAudn tng doung toug [1]. H olyxpovn epsuvntikn BLBAoypadia avadelkvieL Tn
onuaocia tTNg LaBNUATIKAC LovTEAOTIOINONG TWV ECWTEPLKWY Sopwv Twv Portable Executable (PE) apxeiwv (m.x. .exe, .dll)
yla tnv tafvopnon ansilwyv. Epyacieg, 6mwe twv Saxe kat Berlin [2], katédel€av tnv afio tng e€aywyng XapakTnpLoTIKWY
yla tnv tpododotnaon pHovtéAwv, evw ot Anderson kat Roth [3] kaBiépwaoav to mpotunmo EMBER yia tnv Tumonoinon tng
otatikng e€aywyng dedopévwv. NapahinAa, ot Ahmadi et al. [4] mapeixav plo e€avtAnTiki avAAuon TwV XaPAKTNPLOTIKWY
TIOU TIPOKUTITOUV oo To binary (6nwg API calls, metadata kat opcodes), evw ot Raff et al. [5] anédeiav 6tL oL mAnpodopieg
TIOU TIEPLEXOVTOL OTOKAELOTIKA oTIG Kedpalideg (PE Headers) ¢épouv uPnAn Sayvwotiky afiot yla Tov EVIOTIOUO
QVWHOALWVY.

MapdAAnha, epyacieg, omwg twv Singh et al. [6], umoypauuiouv TNV AMOTEAEGUATIKOTNTA TWV TEXVIKWY UNXOQVLKAG Kall
BaBblag pabnong otov eviomiopd TopaAlaywv UTAPXOVTOG KakOoBouAou AoylopikoU, evw ot Kamdan et al. [7]
avadelkviouv TNy afio g e€aywyng SLAKPLTIKWY OTATIKWY XOPAKTNPLOTIKWY, OMWE ot kedaAideg PE, n evtporia Kat ot
KAnoeg API, yia tnv ekmaibeuon amoSoTikwy HovTEAwV taflvopnong. Ito (Slo potifo, ol Rizvi et al. [8] mpoteivouv
TiPONYUEVA TTAQLCLO TTOU a€LOTIOLOUV TNV TPOOSEUTIKH UN-EMBAENOEVN LABNON YL TNV QVILETWIILON TOU aufavOouevou
OYKOU Kall TNG MotkAopopdiag Twv anslwv.
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210 mMAaiolo tn¢ mapovoag epyaciag, n €udoaon petatomniletal and Tnv oA aAyoplbukn ensgepyaoia otn o Baboc
avaluaon kot afloAdynaon Twv (SLwv Twv SOULKWY XOPAKTNPLOTIKWY TwV apXelwv PE wg HECO TAUTOMOLNONG OLKOYEVELWVY
malware. H €peuva EMIKEVIPWVETAL OTNV €faywyr KOl OTATIOTIKN MEAETN KpLloWwv Selktwy, Onwg to "PYndlako
anotunwpa” (hashing), ot mivakeg elcaywpevwy dleuBuvoswv (Import Address Table - IAT) mou AMOKAAUTITOUV TIG
AELTOUPYIKEG SUVATOTNTEG TOU AOYLOLKOU, KOLL ) EVTPOTILO TWV EVOTHTWV (sections) wg LETPO EVTOTILOUOU TEXVIKWVY packing
Kall KpuTttoypadnong. Méow tng xprnong Kn-emtBAenopevng padnong (clustering), emiyelpeital n avadel€n twv potifwy
EKEWVWV TIOU TOPAPEVOUV avallolwTta PETAEU SelylaTwy TNG (8LOC OLKOYEVELAG, EMLTPEMOVTAG TNV AUTOUATH 0pyAvwWaon
peyAaAou 6ykou SeSOUEVWV XWPLE TNV AVAYKN TIPO-EMLONLOOUEVWY SELYUATWY, ETILTAXUVOVTAG £TCL TN SLaSLIKACLA OPXLKAG
Sdlaloync (triage).

ZKOTIOC TNG TITUXLOKNG epyaoiag elval n avantuén evog MEPOAUATIKOU TTAALGIOU yLo TNV TTOPAUETPLKN afLOAOYNON AUTWV
TWV XAPAKTNPLOTIKWY WG TPOC TN SLAKPLTIKA TOUG LKOVOTNTO KAl TNV OVOEKTIKOTNTA TOUG OE TEXVIKEG amokpung
(obfuscation). H peBodoloyia nephappavel tTnv uAomoincn cuotnUATwy cuctadonoinong Kal tn LETPNON TNG IOLOTNTAG
SLaXWPLOPOU TWV OLKOYEVELWV HECW METPLKWY ECOWTEPLKNAG OUVOXNG, KABWC KalL TNV avAaAlucn TNnG UTOAOYLOTLKAC
TIOAUTIAOKOTNTAC KATA TNV enefepyaoia. TEAKOC oTOX0G elval n amodelen OtL n ecwteptlkn doun kal ta metadata twv PE
opxeiwv mpoodEpouv emapkn TMAnpodopia yla po aflomotn oTatloTikg taflvounon, kablotwvrag duvatn tnv
avayvwplon eEeAlyUEVWY EMBECEWVY HECW TNEG AVASELENG TWV HOVASIKWY SOULKWVY LELOTATWY TIoU Xapaktnpilouv kabe
KaKOBOUAN olkoyévela AoyLOULKOU.
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TITAOZ

EPrAZIAZ:

Yoykprtikn) ASoroynon s Kpokoowpotntog kot
AVOEKTIKOTNTOG LVOTNHATOV XV0TAGE®V VIO XuvOnKeg
Aparotnrog, Yoypnic Exkivnong, Avaopacn Mepoinyiog ko
®voaridog Drrtpopicpatoc.

AINANQMATIKHZ

OVOLOTENMWVUHO: Namadakng XapaAaumnog
Ztoeia Elonynth: TnA. Fpadeiou: 2810371991

Email: adanar@hmu.gr
TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwy Yrnoloylotwv (HMMY), EAMENA
Touéag: TnAemukowwviwy kat Texvohoyiag MAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025 - 2026
ApLOp6G onoudactwv: 1

EmBAEnwy: MéAog e€eTaOTIKNAG: MéAoG £€€TAOTLIKAC:
Npotewvopevn TpLueAng
E€etaotikn Ertpons: Namnaddkng XapdAapmnog ®paykorolAou Mapackeur I'Iavavtwu?tknq
Kwvotavtivog

(ovouatemwvuua Kat
iotnra) AvarA. KaBnyntng KaBnyntpla KaBnyntng
ZuveruBAénwv (av OVOMATENWVUHO: 166TnTa:
UTLApXEL):
(ovopatenwvupo Kat
dLotntay)

MNEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Itoxol:

O mpwTapXLKOG 0TOX0G auTn¢ TNE SLatpPng ival n cuotnuatikh afloAoynaon tng eundBelog SLoPoPETIKWY KATNYOPLWV
CUCTNUATWY CUCTACEWY OE YWWOTA SOULIKA TIPOPARATA TTOU TIPOKUTITOUV O€ TIPAYUATIKEG EPOPUOYEC. AVTi va eoTLAlEL
OTTOKAELOTIKA OTNV TIPOYVWOTIKY akpifela, n datplpr otoxevel otnv afloAoyncon tng avBekTIKOTNTAG UTIO SUCUEVEIC
ouvOnkeg SedopEvwy. ZUYKEKPLUEVQ, OL OTOXOL Elval:

1. ZUyKpLON OVTUTPOCOWTEUTIKWY TAPASEYUATWY CUCTNUATWY OUCTACEWV (T.X. CUVEPYOTIKO GIATPAPLOUA,
MEBOBOL BACLOUEVEG OTO TEPLEXOUEVO, UPBPLOIKEC, Baolopéveg oe ypadnuata kot pébodol Baclopéveg otn
dnuotikotnTa).

2. Moootikomoinon Tou mw¢ N apalotnta, n Yuxpn ekkivnon, n pepoAnia avadpaong kat ot pucaiideg ¢piltpou
ennpedlouV TNV MOLOTNTA KAl TN CUUTTEPLOPA TWV CUCTACEWV.

3. TMpoodloplopdg aAyoplOULIKWY OLKOYEVELWV/TIPOOEYYioEwY Tilo avOekTikwv R Tilo gvaicOntwv oe kaOs
POPBANUa.

MeBobdoloyia:
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H peBodoloyia eival melpapatikr Kal amoteAeitol and Téooepa KUpLa oTadLa:

1. Emloyn ZuoTAMOTOG UOTACEWV: Oa €mAeyel €va oUVOAO TIOWKIAWV UAOTIOLCEWV CUCTACEWV, TIou Ba
KOAUTITOUV S1adOPETIKEG OAYOPLOULKEG OLKOYEVELEC, OTIWG: TUVEPYATIKO GIATPApLOUa BACLOUEVO OTN UVAUN,
Mapoayovtomnoinon mivoka, SUoTACEL BACLOUEVEC OTO TEPLEXOUEVO, YBPLOLKEG Mpooeyyioelg. OAa ta povtéda Ba
uAormotnBouv xpnoluomnolwvtag To (5o mAaiolo afloAdynong yia va dtacdailotel n Sikatoouvn.

2. IxedlLoopOC GUVOAOU SeSOUEVWVY Kal £veah TIPOPRANUATOC: ZEKLVWVTAC OO TUTILKA SnUOoLo cUVOAQ SES0UEVWY
(m.x., obvoAa dedopévwy Tatviag, mpoidvroc i aAAnAenidpacn ), Ba KATOOKEUAOTOUV EAEYXOUEVEG
napaAAayég ouvolou dedopévwy yla va mapouclalouv pntd kaBe mpoBAnUa-otdxo:

Apaidtnta: MNpoodeutikn adaipeon aAAnAemidpacewv.

Wuyxpn ekkivnon: Aopuovwon VEwY Xpnotwv f/kat vEwv oTolyeiwy.

Avadpaon MepoAnyiag: Mpooopolwwpévn mpokatainln ékBeong neplopilovtag T mapaTtNPrOLUES
oAAnAemibpaoeLC.

Quoahideg diktpou: EmavarapBavopevol BpdxoL CUCTACEWY TIOU Tteplopifouv tnv Totkilopopdia
TIEPLEXOUEVOU.

KAtpakoowpotnta: Xpnon cuvolwv Sedopuévwy SLadopeTikwy pHeyebwy.

3. Metpnoelg AfloAdynong: EKTOC amo TLG TUTILKEG HETPNOELS akpifelag (m.x., Precision@K, Recall@K, NDCG), Ba
Xpnolgomnolnbolv UETpAoElg €0IKEG yla To TPOPAnUa, onwg: Kaluyn kot aflomoinon kataAoyou (yla
apatotnta), Yrmopabuion anddoong yla xprioteg/otolyeia mou dev £xouv mapatnpnBei (yia Yuxpn ekkivnon),
Mowhopopdia €kBeong kot kawotopia (yia ¢ucaAideg Pidtpou), EvaicBnoio oe pepoAnmuka apxeia
kataypadnc (yia pepoAndio avadpaong)

4. Zuykputiky Avaiuon: KaBe ocvotnua cuotdoswv Ba aflohoynBel oe OAeg TG mapaAlayéG Tou ouvoAou
Sebopévwy kal ta anoteAéopata Ba ouykplBolv yla va mpocdloplotolv Motifa unofabuiong anodoong,
JupBLBaocpol avBekTIkOTNTAC, ZUCTNUATIKA SuvaTtd Kal aduvata cnueia ava TUTo TPoBANUATOC

Avapevopeva anoteAéoporta:

Ta avapevopeva amnoteAéopota tng SatplPrig eival: Iodr EUMEPIKA OTOXELD OTL SL0POPETIKEC OLKOYEVELEG
CUOCTNUATWY CUCTACEWV avTarokpivovtal oAU StadopeTikd og kABe Sopkd mpoPAnua. Mpoodloplopodg alyopiBuwy
nou anodidouv KaAd oe WSavikéG ouvBnkeg alhd umoBabuilovtal amdétopa Umd HEPOANTTIKA N apald dedopéva.
Amodelén ot amhég 1 uPpldikéc HEBoSOL pmopouv va Eemepdoouv Ta OUVOETA POVTEAO UTIO OPLOUEVEG OvTifoeg
ouvOnkeg. Mo Sounuévn olykplon Tou avadelkvlel Tou¢ OUMPBLRacHoUG UETaty akpiPelag, supwotiag Kot
TolkAopopdiag. MPaKTIKES YVWOELG YLla EMAYYEAUATIEG KAL EPEUVNTEG OXETLKA LLE TNV Aoy aAyopiBuwv pe Baon ta
XQPOKTNPLOTIKA TwV SES0UEVWV KoL OXL LOVO ThV akpifela avadopdg.

Nedio épeuvag:

JuotAuata Xuotaong NMAnpodoplag

Evéeiktikn BLBAoypadia:

[1]. Raza, S.(2024). A Comprehensive Review of Recommender Systems (2017—2024). arXiv preprint.

[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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[6]. Peng, Q. Liu, H., & Huang, H. (2025). Survey on LLM-Powered Agents for Recommender Systems. arXiv.

NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ Improving fine motor control in individuals with Parkinson's
EPTAZIAZ: . . . .
disease using Unity 3D serious games
OVOUOTENMWVUHO: I. NaxoUAGKNG
Itoeia Elonynth: TnA. Fpadeiou: x9884
Email: ip@hmu.gr
TuApao: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025 - 2026
ApLOpoG onovdactwy: 1
Mpotewdpevn Tpyuehsic EmBAénwy: MéAog e€eTaOTIKAG: MéMocg e€eTaoTIKAC:
E¢etactikn Emporn: I. MaxoUAAKNG 2. Moavaylwtdkng A. MoAdpog
(ovouatenwvuua Kat
sotnta) AvarA. Kabnyntng Avarh. KaBnyntng KaBnyntng
TuveruBAcnwv (av OVOMATENMWVULO: 1616tnTa:
UTtAPXEL):
(ovopatenwvupo kat ) )
dlotnTa)

NEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

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].

Ztoxou:

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 this area [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].

Avapevopeva anoteAéopara:

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.

Nedio épeuvag:
e Rehabilitation for neurodegenerative disorters

e Serious Games development

Evéewtikn BLpAoypadia:

[1]. Aragon, A., & Kings, J. (2010). Occupational therapy for people with Parkinson’ s Best practice guidelines
Neurological Practice In part ners hip with. https://www.parkinsons.org.uk/sites/default/files/2017-
12/otparkinsons bestpractiseguidelines.pdf
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NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

Basic physics, mathematics, geometry.

Development experiense in Unity 3D game engine.

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAGZ AINAQMATIKHZ | M) é1n TOT@V TAPEPPOLAV KUL AVTIGTOLYMOV TEYVIKAOV HETPICEOV OF
EPTAZIAZ: , ,
acvppoto tepifaiiovra

OVOUOTENMWVUHO: ZTPATAKNG ANUATPLOG
Itoweia Elonynty: TnA. Fpadeiou: 2810379760

Email: dstrat@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: MéAo¢ £EETAOTIKNAG: MEé£AoC EEETAOTIKAC:
E§etaotikn Emitponi:

ZTPATAKNG ANUATPELOG Mapkakng Eudyyelog Taumnoupatlng MavoAng

(ovouatenwvuua kat
1816TNTA, AV UTTAPYOULV) KaBnyntrig Enikoupog KaBnyntrg EAIN
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvupo Kat
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

Y& omolodNToTe acUPHATO CUCTNHA, UTIAPXOUV TOPEUPBOAEC OTO OCUPUATO KAVAAL TToU Umopel va untoBabuicouv T
AN twv embupntwy onuatwyv. Otav ta Aappavoueva emnineda L.oxUog evog onfuatog mapepBoAng ival peydha os
ox£on Ue To emBupunto onua, éva acUpuato cuotnua Ba avtlpetwriosl umoBabuiwon n mMBavwg SLaKom TS TTAPOXAS
TWV UTthpeoLwv tou. Otav moAAanAd acUpuaTa cUCTHUOTA TpooTtabolv va cuvumdpEouv o OAo To padlodaacpa, sival
mBavo va cupPel éva "oupPav mapepPoAng”. 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 cuppav mapeuBoAng we "Uia mepiotach otnv onoia €xeL Emepaotel éva
ToooTIKomoLlnpuévo eninedo katwdAiov mapeufoirwv"” kal to eninedo katwdAiou punopel va oplotel wg ouvaptnon Tou
TAATOUG, TNG CUXVOTNTAG, TOU XPOVOU H/KalL TNG amoS00nG TOU CUOTHATOG.

Y16y0o1: H mapoloa SUTAWUATIKA armooKomel oTnv BewpnTikr LEAETN Twv apepBoAwv o acUpparta reptBaAovta Kat
otnv Slepelivnon TwV UGLOTAUEVWV TIPAKTLKWY XOPAKTNPLOKOU KOl LETPOEWY TTAPEUBOAWVY.

Me0odoroyia: Apxika Ba peletnBolv o BaBog ta dedopéva tng SteBvoug BiBAloypadiag yia ta Siddopa £ibn twv
mapeUBoOAWV 0 aoUpUATA CUCTHMOTO, KOOWG Kol oL péBodoL pETpnong Kat xapaktnplopol Sladopwv TUTIWY
napepBoAwyv. Itnv cuvéxela Ba avamrtuyxBel peBodoloyia ektipnong mapepPolwv kabwe Kol avtiotollo Aoylopikd
OVOIKTOU Kwdika (m.x. Python), kavo va puBuicel dopntd avaluth mapepPfoAwv (Interference Analyzer) tou
Epyaotnpiou Mn lovtiloucwv AKTIVOBOALWY yLa ATTOTUTIWON KoL LETPNON TtApEBOAWV.

AmAwpatikég Epyaoieg Eapivou E§aunvou 2025-2026 Touéa TnAsmikowvwviwv Kat Texvodoyiacg MAnpo@optkng
98




Avapevopevo amoteréoporta: H avamtugn peBodoloyiag kot AoyLopikou yia tnv ektipnon napeuBoAlwv oe aoluppata
diktua.

IIedio €pevvac: ZUyxpova TNAETUKOWWVIAKG OGUOTAUATA, NAEKTPOUAYVNTIKEG TAPEUBOAEG, NAEKTPOUAYVNTLKA
OUMBATOTNTA, ATMOMOKPUCUEVOC TIPOYPOUUATIONOG KAL XELPLOUOG 0pYAVWY UPNAWY CUXVOTATWV.
Evécwktikn prproypaoio:
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 ANAAHWHZ EPTAZIAS:

MoAU koAn yvwon TG AyyAlKAG YAWOOWCG, YVWOELG O TNAEMLKOIWVWVIOKA CUOTAUOTA KOl KLVNTEC ETMLKOWVWVIEG KoL
NAEKTPOUAYVNTLKN 8LAS00N, TIOAU KOAEG YWWOELS TPOYPAUUATIOUOU O AOYLOMLKO AVOLKTOU Kwdika (LY. Python)

ENINAEON NAPATHPHZEIZ (av urtapyouv):

H egpyaocia amnattel mapouoia tou doltntr oto Epyactiplo pn lovtiloucwv AKTLVOBOALWY YLO TOV TIPOYPAUUATIOUO TWY
opyavwyv PETpnonG.
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TITAOZ AINAQMATIKHZ | Mejétn pe@odoroyiog Suiovpyiog Kol EKTORTHG THAETIKOIVOVIOKOD
EPTAZIAZ: . . P , ,
YNoeLeKov onfpatog oo yevvitpro RF vyniov cuyvotitov
OVOUOTENMWVUHO: ZTPATAKNG ANUATPLOG
Itoweia Elonynty: TnA. Fpadeiou: 2810379760
Email: dstrat@hmu.gr
Tuqpa: HAektpoAoywv Mnxavikwv & Mnxavikwy Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwy kot Texvohoyiag MAnpodopikng
Nepiodog: Eapvo e€aunvo 2025-2026
ApLONOG oTTOUSACTWV: 1
Mpotewvopevn TpLULeEANG EmBAENWV: MéAo¢ £EETAOTIKNAG: MEé£AoC EEETAOTIKAC:
Eetaotikn Emtponn: - - - - - -
2TPATOKNG ANUNTPLOG Mapkakng Eudayyehog Tapmoupatlng MavoAng
(ovouatenwvuua kat
816t av undpxouv) KaBnyntrig Enikoupog Kabnyntrg EAIN
SuveruBAénwy (av OVOLOTENWVUHO: I8oTthTa:
UTtAPXEL):
(ovopatenwvu o Kot
dLotnTa)

NEPITPADH AINAQMATIKHZ EPTAZIAZL:

21a oUYXPOVA TNAETUKOLWVWVLOKA CUCTAATA TA GNLATO TIOU EKTIEUITOVTAL Ba TIPETEL va TTANPOUV KATIOLEG TipodLlaypad g
og 51AdopEC MAPAUETPOUC TWV KOL VO £XOUV SOKLUOOTEL TIELPAUOTIKA YLOL TNV UETEMELTA EPAPUOYI) TOUG OE TIPAYLOTLKEC
ouVOnKeG.

Y1oyor: H moapovoo SutAwpatikr amookomei otnv avdluon tng pebodoloyiag Snuoupyiag kat petadopTwong
TNAEMKOVWVLIOKOU Pndlakol onuatog os yevntpla RF upnAwv cuxvoTATWY yla TNV EKTIOUTI] TOU LECW KATAAANANG
Kepalag.

Me0odoroyia: Apxikd Ba StepeuvnBolv T XAPOKTNPLOTIKA onudtwy 4G Kot oL SUVOTOTNTEG TPOYPAUUATIONOU Kot
OTOMOKPUOUEVOU XELPLOMOU PEow evtoAwv SCPI tng yevvntplag RF Keysight model E8267D kat tou Microwave Analyzer
¢ Keysight N9915A (100kHz-9GHz) 1 N9916A (100kHz-14GHz). Ytnv cuvéxela, yla tnv edappoyr tng pebodohoyiag
Tapaywyng onUatog ano yevvntpla RF upnAwv cuxvotitwy, Ba mpoypaatioTel n yevvhtpla E8267D waote va mapaget
onua 4G to onoio Ba sival mapapeTponotnotpo (m.x. Ba unopei va petaBAnBeil n .oxvg, n cuxvotnta, To eVpPog {wvng Tou
KATT). To onfpa autd Ba ekmepdBel otov agpa amo tnv yevwwntpla HECW KATAAANANG Kepaiag EKITOUTNG. 2TNV cUVEXELD Ba
HeTPNOel To onua autd pe xpnon Microwave Analyzer kal KatdAnAng kepaioag ANPng yia tnv emiBeBaiwon twv
XOPAKTNPLOTIKWY TOU.

Avapevopevo omoteréopata:Avantuén pebodoloyiag mpoypappatiopol opydvwy moapaywyng Kot pétpnong RF
ONUOTOG, AVATITUEN AOYLOLILKO avoLKTOU KWwLKa (TL.X. Python) ylo Tov amopoKpUGUEVO TIPOYPOLUATIONO KOL XELPLOUO TWV
opyavwv ota Aaiola tng mapovoag pyaciog.
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IIedio épevvac: ZUyxpova tnAemikowwviakd cuotripata, 4G Standard, amOpOKPUOHEVOG TIPOYPOUUOTIONOG Kot
XELPLOUOG 0pYAvVWVY U NAWY GUXVOTATWV.

Evoewktikn ioypagio:

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®EXIEIX ANAAHYHY EPTAXIAY:

MoAU kaAn yvwon TNg AyyALKAC YAWOOWG, YVWOELG O€ TNAETUKOLWVWVLAKA CUCTAUATO Kol S1a800N NAEKTPOUAYVNTLIKAG
aKTWoBoAlag, TTOAU KOAEG YWWOELG TIPOYPAUUATIOUOU 0 TTAATPOPUEG avolyTou Kwdika (r.X. Python).

EINIITAEON HAPATHPHXEIXY (av vrdapyovv):

H epyaoia analtel mapouoia tou dpottnth TouAdxLotov pa dopd tnv efdopada oto Epyactiptlo pn loviti{ouowyv
AKTLVOBOALWY YL TOV TIPOYPOUUATIONO TWV OpYAVWY HETPNONG.
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TITAOS AINAQMATIKHS Me0odoroyia & Metproeig Hiektpopayvnrikov Iediov

EPTAZIAL: EEmpetika Xapnrov Zvyvomqtov (ELF) pogpyopeva amd
I'poppés Metagopds Yyning Taong
OVOLLOTENMWVUHO: Ap. Mavohng Tapmoupatlig (EAIN)
Ztoweia Evonyntn: TnA. Fpadeiou: 2810-379891
Email: tampouratzis@hmu.gr
TuRpo: HAektpoAoywv Mnyavikwv & Mnxavikwv Yrnoloylotwyv (HMMY), EAMENA
Touéag: TnAemukowwviwy kot Texvohoyiag NMAnpodopikng
Nepiodog: Eapwvo e€aunvo 2025 - 2026
AplOpo6G onovdactwv: 1
EmBAénwv: MéAog e€eTaoTikig: MéAog e€eTaoTIKNG:

Npotewopevn TPLUEANG

E¢etaotu) Emutponn: Ap. MavoAng Tapmoupatlic |  Ap. AnUATPLOG STPATAKNG Ap. Kupldkog Z18epdxng

OVOUOTENWVULA KOl : :
(ovop H Epy. ALbOKTIKO MpOoCcwWILKO

1616tnta) (EAIN) Kabnyntg AvarAnpwtig Kabnyntrig
TuveruBAénwy (av OVOLOTENWVUHO: 16w6TnTO:

UTLAPXEL):

(ovopoatenwvupo Kat ) )

dlotnTa)

NEPIFPA®H AINANQMATIKHE EPFAZIAS:

H mapoloa SumAwpatikn epyacio €otidlel otnv avamtuén kot Tekpnpiwon plag oAokAnpwpévng pebodoloyiag
LETPNOEWV NAEKTPOUAYVNTIKWY TESIWV e€APETIKA YaUNAWY cuxvotTwy (50 Hz) mou mpogpyxovtal and TG YPAUUES
petadopag YPnAng Taong nAexktplkng evépyelag. H £épsuva Ba kaAUTTel To BewpnTiko unoBabpo twv Extreme Low
Frequency (ELF) mediwv (nAeKTPLKO KOl HAYVNTIKO), TIC POOIKEG APXEC HETPNONG, TIC OMALTAOELG 0pBNG TMPAKTIKAG
(6€oelc/UPn/amnoctdoelg, xpovik SstypatoAnyia, meptBarloviikec ouvOnkeg), kabwg kat Inthpato ofefalodtnrag,
BaBuovounong kat emoavaAnPnuotntag LETPNoEWV. Oa eEETAOTEL N CUYKPLON TWV OMOTEAECUATWY LE Ta LoxUovta opla
£€kBeong tTou gupl KowoU Kol epyalopévwy Kal Ba mpotabel mpwtokoAo mou pmopel va sdpapuooctel os media
TIPAYUATIKWY EYKOTOOTAOEWYV YLO. LEAETEC TiEPIMTWONG (case studies — m.x. Tou SiktUuou tou AEAAHE mepLUeTpLKA TNG
noAewcg tou HpakAeiou Kpntnc.

2Ztoyou:

Baolkog otoxog eival n Stapdpdwon evog cadolg kat pe ernavalnnuotnta npwtokoAMouv H/M petprioswv yia
NAEKTPLKO Ka/n HayvnTko medio ELF ouxvotntwy og gyylg mepBAAlovia ypappwy LeETadopAs Kal SLAVOUNG YPUUUWY
vPnAng tdong. Autd meplapBavel T BewpnTikg KOTAVONon TNG XWPELKAC KATOVOUNG Twv Tediwv, TV emthoyn
KaTtaAAnAou e€omAlopoU KaBwE Kol TN CUCTNHOTLKA Kataypadr MapapETPWY TIOU EMNPEALOUV Ta amoTEAEoHATA (OTTWG
VEWUETPLA YpOUUNG, amootdoelg, Un, ouvOnkeg Asttoupyiag). MapdAAnlog otdxog €ival n moootikomoinon twv
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Baocikwv mnywv odAAULOTOG Kal aBeBatdTNTAC, WOTE OL UETPIOELG VO EIVOL TEKUNPLWHUEVES KOL CUYKPLOLUEC, KOBWCE Kal n
teAkn} aloAdynon cuppOpPwWonG LE KAVOVIOTIKA 6pLo/odnyieg €kBeong omwg £xouv BsopoBetnBei 16N amo tnv ICNIRP.

MeSoboAoyia:

H epyaocia Ba Eekwvrjoel pe tnv avalutikr BLBAoypadikn avoaokdnnon oxetikd pe ta H/M nedia ELF cuyvotitwy, tn
Snuoupyla Toug amod ta SiKTua NAEKTPLKAG EVEPYELAG, T TIPOTUTIA Kol TIC obnylec peTprioswy, KaBw¢ Kal ta opla
€kBeong. Itn ouvéxela, Ba oxedlaotel MPWTOKOAAO HETPoEwWV TIou Ba opilel oevdpla Kal ouvBnKeg (TUTIOC YPAUUNAG,
YEWUETPLA, AVIUTPOOWTTEUTIKEG QMOOTAOELG Kal Un), tpomo SeypatoAndiog kal Siapkela kataypadng, kabwe kat
SLab1Kaoleg EAEYXOU OPYAVWV TIPLV KOl LETA TLG LETPAOELG. AV UTIAPXEL SuvatotnTa MPocBacng o KATAANAOUG XWPOUG,
Ba mpaypatonolnBolv TAOTIKEG HeTpnoelg mebiou Ue ocuotnuatiky kataypadn Sedopévwyv (amootdoelg, UYog
atedntpa, meptBarlovtikég ouvOnikeg kat, mAnpodopisg pdptiong/pevpatog). Ta dedouéva Ba umootoly eneéepyaocia
LE UTIOAOYLOMO OTOTIOTIKWYV UeyeBwy, evw Tta TeAlkd amoteAéopota Ba ocuykplBolv pe Ta woyxvovta opla f/Kot
KateuBuvtrpleg 0dnyleg yla TNV e€oywyr] CUUTEPACUATWY KOL TTPOTATEWV BeATiwong Tng Stadikaoiac.

Avapuevousva ArnoteAéouaro:

Avapévetal vo mopoxOel £va MARPWE TEKUNPLWHUEVO KOl TIPAKTIKA ehapuooipuo mpwtokohho H/M petpricewv ELF ya
YPOUUEG MeTadOpPAC Kol Olavoung, Hall pe odnyieg emloyng kat opbng xpnong opyavwv, Sladikaocleg
enaAnBesvong/Babuovounong Kal ouotaoel meploplopol odalpdtwy. EmumAéov, eddoov mpayuotonolnBolv
petproelg nediou, Ba mpokVPeL cUVOAO amoteAeoudtwy UE availuon tng petaBAntotntag. Télog, Ba mpokUPEL
afLoAOYNoN SUMUOPPWONC O CXECN IE KAVOVLOTIKA TAACLO KOl COdELG TTPOTATELG yLa LEANOVTLKI EMEKTAON.

Nebio Epevvag:

To meblo €peuvag EVTIACOETAL OTOV TOUEN TWV NAEKTPOUAYVNTIKWY TTESLWY EEAPETIKA YO NAwV cuxvotTwv (ELF) kat otn
HeTpNnTIKA/opyavoloyia nediovu, pe edpappoyn oe uTOSOUEG NAEKTPLIKAG evépyelog (SikTua petadopdg Kol SLOVOURC).
MNephapBavel tnv afloAdynon tng avBpwrivng £€kBeong (eupl Koo Kal epyalOUEVOL), TIPAKTIKEG LETPOEWV OF
TIPOYHATIKO TtepLBAAAOV, eKTipNON afeBaldtntag, KABwE KAl CUCXETLON e TPOTUTIA KAL KAVOVLOTIKA OpLa.

Evéeiktikn BiBAoypapia:

Evbelktika, Ba xpnolpomownBouv ot kateuBuvtnpleg odnyiec tng ICNIRP yla TeplOploUO €KBeONC O XPOVIKA
MEeTABAANOMEVA NAEKTPLKA KAl HayvNTIKA Tedio xapnAwv cuxvotitwy, mpotuna tng IEEE yla Stadlkaoleg pétpnong
NAEKTPLKWV KAl LayvnTikwy ediwyv oxog amo evaépleg ypapupég AC (onwg to IEEE Std 644), kaBwg KoL OXETIKA TpoTUTIA
IEC yia peBddoug kot opyava HETPNONG NAEKTPLKWV/payvnTikwy mediwv (oswpd IEC 61786). TupmAnpwpatikd Oa
aflomownBolv Baotkd npotumna/odnyisg yia Stadikaoieg pétpnong/umoloylopol €kBeong (m.x. EN 50413) Kol TEXVLKEG
avadopéc/odnyoi Sloxelplotwy Siktuou Omou eival StabEatuot.

[1] «XapnAocuyxva HAektpikd & Mayvntika Nedia: Mnyég HAektplkwv kot MayvnTikwy Mediwv - BLOAOYLKEG ETUMTWOELS
-'EAeyxol amd tnv EEAE».

[2] Adumpog Otkovopou, Fewpyltog Pwtng, Xpriotog XpotodouAou «YPnAég Taoeig» (3n'Ekdoaon), Ekdooslc TZIOAA 2016.

[3] Toavakag A, «Ta HAekTplkd Kot MayvnTikd media Mpappwy, Ynootabuwy Kal Zuokeuwv HAEKTPLKNG EVEpyELag wG
nieptBaidoviikol mapayovieg. Mpaktikd Huepidog EBvikolL 16pUupatog Epsuvwv «EMdpacelc tng nAEKTPOUOAYVNTIKAG
oktwvoBoAlag: pubol kKal mpaypatikotntay, 2005.

[4] KYA, Ap. 3060 (DOP) 238, ®EK 512/B/ 25.04.02: Métpa npodUAaéng Tou kool amd tn Asltoupyia Slatafewyv
EKTIOUTING NAEKTPOUAYVNTIKWVY MESIWY XOUNAWY CUXVOTHTWV.
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MPOYNOOESEIZX ANAAHWHS EPTAZIAS:

- Apiotn N'vwon navw o YPnAég Tdoeig, H/M Medio | & Il, HAektpopayvntkr SupBatdtnto (EMC) kat Kepaiieg -
Awadoon HAektpopayvnTikwy Kupatwy.
- Aplotn N'vwon AyyAwkng NMwooag (Emtimedo C2)

H Siayuon twv gpeuvnTiKwY amoTeEAscudTwY mou Ba MPoKUWOoUV amd ThV mapoUoa EPEUVA YUPW arto To &V AOyw
YVWOTIKO QVTIKE(UEVO v Elval UAOTTOLAOLUN LUE TN CUUUETOX! O€ SLEVVEC EMLOTNUOVIKO OUVESPLO LUE KPLTEC I} ETTLOTNUOVIKO
TIEPLOSIKO.

ENINAAEON MAPATHPHZEIS (av undpyouv):

la tnv vdomoinon kat mepdtwaon tne napovoas SUMAWUATIKIC Epyaciac Ba xpelaoTel va yivouv UETProELg oto nebdio
(case studies oe unodouéc YYnAwv Taoswv tou Sitktuou tou AEAAHE) e tn Bonlela Twv €pyaotnpLOKwY opyavwyv
UETPNOoNG tou Epyaotnpiov Mn lovtifouowv AktivoBoAiwv (EMIA) tou Tunuatog (Mebiouetpo & AioOntripac ELF
Metproewv).
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