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AINNQMATIKEZ EPTAZIEZ TOMEA THAENIKOINQNIQN KAI TEXNOAOTIAZ NAHPO®OPIKHZ A

TO XEIMEPINO EZAMHNO 2026-2027

A/A EmuBAEnwv Ofua AumAwpatikig Epyaoiog
AKoupLOVAKNG . , , , , .
1 - Co-browsing: TexvoAoyilKN EMLOKOTNON Kol EHAPUOYEG OTH OCUVEPYATIKN Slayeipion
AnpooBévng, , ,
. Wndlakwv népwv
Ka®nyntig
2 22 DigitalSelf: Apxég ko edbappoyéc Pndrlakng avaniaong
3 22 Ewkovikoi BonBoi — texvoloyikn otdduion kot cUyXpoveg epapuoyEég
, , Ixebiaon kat avantuén Wnowakng nAatdpopuag cuAoyng Kot avaAuong SeSopEvwv
4 Budakn¢ NikoAaog, ] . ] ; ; ,
; LLE EVOWUATWON oTAOULOUEVOU EPYAAEIOU VLA TRV AMOTUNWON ANOWEWV, YVWOEWV
KaBnyntng . . ; : . .
KOl OTAOEWV OXETLKA PLE TNV TTaYViISomnoinon Kat Ta mowyvidia cofapol ckomou
5 s Zxebdiaon, avantuén ko afloddynon Yndrakov Sdwatiov anddpaong we rouyvidiov
- ooBapou okomoU yLa TV eKnaidsuon
6 >> 3D Geography Course Puzzle in VR
7 >> A math VR Educational Game for improving problem-solving skills
8 >> AR Recycle City Builder
9 Koupdkng EAsuBEpLog, Avarntuén Stadiktuoki g edapoyng avadpoukAg EKTiunong mePLBAAAOVTIKNG
Enikoupog KaBnyntig €kBeong and tn cUAANWN Ewg onuepa pe Sedopéva Copernicus
10 s Avayvwpion tpodipwv kat ektipnon diatpodikng mpdoAndng and EKOVEg Le
- TEXVNTHA vonuoolvn
1 >> Avantuén cuoTALLATOG OLKLOKAG APaKoAoUBONong doknong e £Eunvoug alcOnTAPEC
12 s Avaluon dnuootwv dedopévwv EMO BON e pnyavikn pabnon Kot ontikonoinon
- BaAdootiag BLomokIAGTNTOG
13 s MoAu-opikA avaAuon yLa TV KOTNyopLOmoingn KAPKivou Tou Haotou UE Xpron
- Mnyavikng Malnong kat Retrieval-Augmented Generation (RAG)
14 MaAdpog ABavdactog, | OMTIKNA OMEKOVION OELOUOAOYIKWY Kataypadwv oE tpaypatiko xpovo. Ebappoyn
KaBnyntig 010 oELoOAOYLKO Siktuo Kprtng
15 o Avantuén NpadoBswpntikov Movtédou yia tn Xwpoxpovikr) AvaAuon ZELOUKWY

AkoAouvOwwv
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16 s Avantuén UOAOYLOTIKOU CUOTHHATOC TIPAYLLATIKOU XPOVOU YLa TNV MPOCOU0iwan
- NG 814600N¢ TOU HYOU 6TO XWPO yia ePapUOYEG ELKOVIKAG IPOYLATLKOTNTOG
17 | Mapakdkng Eppavound, | Avanapdotacn Kewpuévou EAAnvikwy og Mpddo Nvwong yia Anpovpyia Anaviicewv
Ouodtipog Kanyntig o€ Epwtroslg oto Keipevo
18 s Avantuén Aiadoyikol Zuctipatog ota EAAnvika pe Texvoloyieg MeydAwv
- Mwookwv MovtéAwv
19 os ALoyvwoTikd ouothua yvwong o€ maBoloyia pe apeBatdtnta kat e Stemadn ota
- EAAnVIKG pe T xprion Meydalou MNwookou MoviéAlou
20 Mapkakng Eudyyehog, | Al-Powered Intrusion Detection with Deep Autoencoders in Next-Generation
AvanAnpwtig Kabnyntig | Networks
21 >> loT Forensic Pipeline for Collection, Normalisation, and Correlation
22 os Evaluating Wireless Networks for UAV-UGV Cooperative Operations in Emergency
- Communication
Mnatodkng ZwtreLog, , , .
23 ] i Avaluon dopng tou Linked Open Data Cloud
Enikoupog KaBnyntig
24 >> Edappoyn Nevpwvikwv Alktuwv Mpadwv os MNpadoug Nvwong
25 o Af1oAdynon MeydAwv Nwooikwv MovtéAwv ce Mn Movétovo ZuAAoyiopo
- (Defeasible Reasoning) pe Xprion KAtpokwoiiou Benchmark
26 >> A&LoAdynon MeydAwv Mwootkwv MovtéAwv o Avantuén AoyLopikou
27 >> AfloAoynon Xpriong Texvntig Nonpooivn otn dnudoia Atoiknon
28 >> AfloAoynon Xpnong Texvntigc Nonpoouvng os Noptkég EdapuoyEcg
29 >> Edappoyn XpRong Texvntig Nonpoouvng £tnv ¢povtida Atopwv Tpitng HALkiog
30 | Navaywrtakng Inupidwyv, | Eknaibeuon Large Language Model yia unoBorifnon ackolpevwy o
AvanAnpwtng Kabnyntig | anmouakpuouévo epyaoctiplo pe Bépa to Internet of Things
31 o Zyotnpa aviyveuong avwpaAlwy Kot tapakoAolOnong Tng vyiag prarapuwy pe
- XPNON MPONYUEVWV TEXVLKWV TEXVNTIG VONUOOUVNG KOL UNYXOVIKAG LAabnong
32 s Mnyaviopog EvBuAdkwang kAeLS100, avBekTIKAG oTLG KBAVTIKEG EMOECELS, yia TNV
- aodalr) Snuoupyia Kool KAELSLOU AVW and SNUOoLo KOVAAL EMIKOWVWVIOG
33 >> Air Quality evaluation using low-cost portable Sensor Nodes
34 s MNAoriynon o€ kwntd diktua péow Radio SLAM — Navigation in Mobile Networks
— through Radio SLAM
OAokAnpwpévn MAATHOPUA LLLKPO-UTINPECLWY OVOLXTOU KWAELKA YLOL TNV OVATTTUEN
35 s ouvOeTIKWV YndLakwv SL6UUWV MOLKIAWY XpROEWV

(Integrated open-source microservices platform for the development of
compositional and various purpose digital twins)
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36 s Enefepyacia Aopudopikwv Elkovwv kat Avoktwy 3D Meoxwpikwv Asdopévwy yia
- TOV UTtOAOYLOHO AELKTWV OLOTIKNAG avOEKTIKOTNTOG
37 s A&loAdéynon Ikavotntag Aviyveuong KuBepvoeniBéoswv péow Security Logs pe Baon
- 1o mAaiolo MITRE ATT&CK XpNnOLULOTIOLWVTAG TEXVIKEG LNYOVIKAG LABNnong
38 os Zxeblaondg ko YAornoinon Zero Trust Apxitektovikig ue Microsegmentation
- aflonolwvrtag Tig texvoloyieg eBPF kat XDP
39 Nanaddkng NwkdAaog, . . . .
] Automatic Explanation of SPARQL Queries using Large Language Models
KaBnyntig
40 os Improving LLM-Based SPARQL Query Generation through Iterative Self-Correction and
- Execution Feedback
41 os LLM-Assisted Translation of SPARQL Queries to SQL Using RDF-to-Relational Schema
- Mappings
42 >> JavaScript-Based Wikidata SPARQL Query Demystifier
43 >> LLM-Based SPARQL and Grounded Quiz Generation Using DBpedia
, , Zuykputiki A§LoAdynon tng KAlpakoodtntag kot AVOEKTIKOTNTOG ZUGTNULATWY
44 ﬂana&aknt’: Xupaunoc’, Suotdoswv utto TuvBnkeg Apatdtntag, Wuxpng Ekkivnong, Avadpacn MepoAnwiag
AvanAnpwtig Kabnyntrg , ,
ko Quoadisag Phtpapicparoc.
45 NoayouAdkng lwavvng, Improving fine motor control in individuals with Parkinson's disease using Unity 3D
AvanAnpwtig Kadnyntig | serious games
46 Ztpatakng AnpAtplog, | MeAétn TUnwv napeUBoAwV KoL AVTIOTOLXWV TEXVIKWVY LETPHCEWV OE acupuaTa
Ka@nyntig neplBaiiovia
47 s MeA£tn peBoboloyiag Snuioupyiag kat ekmounig tnAemikowwviakol Yndiakou
- onpatog anod yevvitpia RF upnAwv cuxvotitwv
48 S — Padloxaptoypddnon kot BeAtiotonoinon Moiwdtntag Ymnpsowwv (QoS) Kwntwv
; Erkowwviwv (2G/3G/4G-LTE) péow Eykatrdotaong Evioyutr Padioorhuotog o€
MavoAngEAIN

Fewypadkéc Neproxég pe NMpoPAnuatikr KaAuyn
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TITAOZ AINAQMATIKHZ Co-browsing: TeyvohoyiKi| EMGKOTNON KAl EQUPROYES 6TN
EPTAZIAZ: , , , ,
GUVEPYUTIKN OLXYEIPLOT YNPLUKAOV TOPOV

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

Email: da@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewsépevn Tpwehdc EmBAénwy: MéEAoG e€€TAOTTIKAG: MéAog e€eTAOTIKAG:
E¢etaotikn Emurporn: AnpooBévng AKoUHLAVAKNG, I0pog Mavaylwtakng, Nikoc Mamaddkng
(ovouatenwvuua kat ; ;

, Avarnpwtrig Kabnyntng ,

(516tnTa, av undpyouv) KaBnyntrig HMMY HMMY KaBnyntrig HMMY
ZuveruBAénwy (av OVOMATENWVULO: 18otnTa:
UTTAPXEL):
(ovopatemwvupo Kot ) )
dLotnta)

NEPITPA®H AINNQMATIKHZ EPTAZIAZ:
ItoxoL:

O 6pog co-browsing onuatodotel pla katnyopia epyaieiwv dladiktuakng neptiynong (web browsing) mou emutpénet
OUVEPYATLKI TTAORYNON LOTOOEAISWY OE TPAYHATIKO XPOVO EVW UTIOSNAWVEL TN SuvaToTNTA ULaG Opadag (T.x. oTeEAEXWVY
LLLOLC ETTILXELPNONG KOL TWV MIEAATWV LLE TOUG OTtoloug cuvepyalovtal Gueca) va TipoBAAAOUV KoL va EEpEUVOUV Ao KOLVOU
TLG OLEC LOTOOEALSEC O€ MPAYLATLKO XPOVo. Ta epyalela CUVEPYATLKIG TIEPLYNONG ETUTPETOUV OE €Va LEAOG LLOG OLASAG
va BAETIEL OE PAYLATLKO XPOVO aUTO akplBwc rtou BAEMEL KOl KATIOLO GAAO LEAOC TNG OMASAG OTO TPOYPOUA TIEPLAYNONAC
TOU Kall £€T0L (Ta AN TG opadag va uropoLv) va mhonyouvtal pali os emileypéveg oelibeg Tou Sladiktiou mapéxovtag
KaAUTepn umootnplen. H ouvepyatikry mAonynon unopel va amodEpel odEAN O OPKETEC TIEPUTTWOELS OMWG OTAV
EKTTPOCWTIOL EVOG 0PYAVIOHOU KoAoUVTOL VoL UTIOOTNPLEOUV TTEAATEG KOTA TN CUUIMARpWON piag cuvBetng dopuag ) otav
amatteital oAAayr puBuioelg KAmolou AoyapLlaopoU 1 LG CUCKEUT G OTO XWPO TOU TEAATH.

MeBodoloyia:

H peBobdoloyia mou Ba akolouBnBei mephapBavel tpelc paoelc. H mpwtn dpdaon oxetiletal e TNV Katavonon tou 6pou
TNG CUVEPYATLKN TAONYNONG/TEPLYNONG OTO SLASIKTUO Kal TWV BACKWY TEXVOAOYLKWY TACEWV TOU TNV EMnpPeadlouv
(YAwooec Stadiktuakol mpoypappatiopou, APls, opyavwaon debopévwy, SLadpaoTikeg epyaleloBrkeg, kok). Itn ddon
auTh o ¢olTtNTAG MEAETA TN oXeTkn BiLPAloypadia kal melpapatiletal pe Kat@AAnAa texvoloyikd epyaldeia. H Seutepn
ddon adopd otn oxediaon kot TAOTIKA avarttuén pLog epapuroynic / urtnpeoiag mou Ba EMITPEMEL OTOUG XPrOTES TNG VA
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£KTEAOUV £€va ETIAEYLEVO OEVAPLO XPNONG. Mo To 0KOTO auTo Ba aflomolnBouv TEXVIKEG TNG oXeSLAOTIKAC BACEL oevapiwv
yla va mpoodloplotolv eTIPEPOUC OXESLAOTIKA Bripata kot otoxol. Xtn ¢aon oauthn o doltntng Slepeuva Kat
TELPAPOTIIETOL UE OUYKEKPLUEVEG TEXVOAOYLEG KOl amOKTA oxedlaotikeg deflotnteg. H tedeutaia ¢paon oxetiletal pe
TUAOTIKN eTtibel€n TG epappoyng o Eva Bepatiko medio e oTtoxXo TN HEAETN TNG MPOCTIOEUEVNC aglag TIoU MPoohEPEL N
ouvepyartikn mhonynon / mepynon oto S1abikTuo Kol TWV TOPOYOVTIWY TIOU UIOPEL VoL EMNPEACOUY TNV OAOKANPWON
TIPAYHOTIKWY KABNKOVTWY. ESw 0 PpoLtnTAG e0TLALEL OE CUYKEKPLUEVA TEXVOAOYIKA {NTHAMOTA KL TEKUNPLWVEL TO OEVAPLO
NG EMAOYNG TOU.

AVOMEVOEVO OMOTEAECLOTOL:
BiBAloypadikn €peuva, oxediacon kat TAOTIKA enidelén epapuoyng mou va umootnpilel cuvepyatikn TAonynon
Nebio épeuvag:

Texvoloyieg AoyLlopikoU Tou emLTpEmouV Petafl aAAwv iepiynon / avalntnon oto dladiktuo amnd opddeg cuvepyaTwy,
dnuloupyla culoyikoU Pndlakol kedadaiou, cuykpotnon kKot Staxeiplon Seouwv Kal GUAOYIKAG Uvnung, dndlakn
vnAaoLpotnTa.

Evéewktikn BLpAoypadias:
Greenberg, S. & Roseman, M. GroupWeb: A WWW Browser as Real Time Groupware. CHI Companion 1996, 271-272.

S. Amershi & M. Ringel Morris: Co-Search - a system for co-located collaborative web search, CHI 2008 Proceedings on
Collaboration and Cooperation

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

EvSladépov oe texvoloyleg kal epyaleia AoylopikoU

ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: DigitalSelf: Apyég ko epappoyég ynoerwexg avarioong
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190
Email: da@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
AnuooBévng AKoupLaVaKNG, Nikog Mamadakng ABavaclog MaAdpog
(ovouatenwvuua kat
1616tnTa, av undpyouv) KaBnyntic HMMY KaBnyntric HMMY Kabnyntri¢ HMMY
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

H évvola tng PndLakng avamAacng AOTUTIWVEL TNV TIPOOTIABEL AVTLOTOLXLONG EVOG GUGLKOU QVTIKELLEVOU 1) TIPOCWITOU
Le €va N meploodtepa Pndlakd vmokatdotata. Katd katpolg £xouv epappootei mARBo¢ Texvikwy PndLakng avaniaong
(rm.x. avamapaotacn tomniov o 2D f 3D) ou otn Bdon toug edpalovTal oTNV KOTAVONon Tou GUGLIKOU UTTOKELUEVOU KoL
TNV QVATTAQON TOU O€ Lol SE60UEVN XPOVIKI OTLYHN LE TN XPHoN KOTAANAWY TEXVIKWY, LOVTIEAWV Kol aAyoplBuwyv. Autou
Tou €l6oug n avamAaon otepeital SUVANLKAG KUPLwE eMeLSN TIPOKUTITEL Ao Tipodlayeypoppévo PndLokd UALKO Kal £XEL
WG OTOXO0 KUPLWE TNV MPOCOOLWGN TOU UTOKELLEVOU Kal OXL (Tooo) TNV mpoPoln Tng €EALENG Tou oto HéANoV. EmutAéoy,
Yl TIEPLUITTWOELG AVATIAAONG (TNG TIPOCWTILKOTNTACG) ATOMWY, EAAXLOTA E(VOL YVWOTA YLA TOUG TPOTIOUE TIOU QUTO UTopel
va oupBel yla xprioteg mou dpactnplonolouvtal oto Stadiktuo aglomolwvtag to eupUlTeEpo MANB0C SuvapLKwy SeSopévwv
Stadopwv TUTIWV TTou Toug adopolV (TLY. [xvn mou adrvouv oL xpHoteg KabBwg SpaoTNPLOTIOLOUVTOL OE HECA KOWVWVLKNG
SIKTUWwonNC, avadopEg TTOU YivovTal 6TOUC XPrOTEG OO TOV MEPLyupd TOUG, KATL.).

ItoxoL:

H mtulokn epyaocia Ba e€eTA0EL TO GUYKEKPLUEVO {ATNUA UE OTOXO TNV Katavonon tg YndLlakng avamiaong Slauécou
TOU (Xvoug Tou Kataypddouv oL SLAPOoPES EKOVIKEG SpAOTNPLOTNTEC TWV XPNOTWV £0TLAIOVTACG O EMUEPOUG {NTHHOTA
onw¢ n avalitnon/avixveuon kot aflomoinon peydAou oykou ouvadwv Sedouévwv, n evomoinon/tafvopnon
Sebopévwv oe Katnyopleg, To SeSOUEVWY HE OTOXO TNV QVATAQCH TMPOCWTIWY, GOLVOUEVWY ] KOTOOTACEWY KAl N
S1a6paoTikr) anddocon ToU AMOTEAECUATOC TNG AVATIAAONG E OTOXO TNV CUYKPLON HE TO TPAYUOTIKO GOLVOUEVO KAl TNV
agloAoynon tou. Me aA\a AoyLa Ba emiyxelpnBei n epunveia pag PndLaknig oviotntag — xpnotn, avouEvou i yeyovotog
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(referent object) — amo to tL KAvel, TL Kataypadetal YU auto R/Kal mwe mapouctaletal o epapUOYES KOl UTtNPECIEG TOU
Sladiktuou.

MeBodoloyia:

H puebodoloyia mou Ba akoAouBnOel mepAapBAavel Xxprion HELKTWV LEBOSWV yLa TNV KAtavonaon Tou 6pou NG PndLlakng
avamAaong, Tnv oploBétnon mpoPAnudTwy mou Ba Pmopoloay Va OVTLLETWITLOTOUV LLE AVATIAQON, TNV evopach TiBavwy
A0oswv KaBWw¢ Kal TIAOTIKN avamtuén/enidelén mpwtoTtuUTNG Mpoocyylong mou Ba aflomolel katdAAnAa epyaldeio Kat
TEXVIKEG (YAWooeg SLadiktuakoU poypaaTiopou, APIs, opydvwaon dedopévwy, SLadpaoTikég epyaAleloBnKeC, Kok). To
niebio mou Ba eMIAEYEL yLO EUTIEPLOTATWHEVN HEAETN Kol TUAOTIKY emidelén Oa emheyel petd anod SltaBovAsucn e Tov
evlladepopevo doltnth. Evoelktikd avadépovtal ol meplmtwoelg onou to referent object eival eite kamolo Puoko
npoowrno (m.x., évag ¢oltntng, évag acBevng), eite éva dalvouevo mou €xeL Nén kataypadel (m.x., Toouvaul) eite
dawvopevo mou analttel kamnolag popdng mpoPAedn and vndapyovia dedopéva (.., Tupkayld). TEAOG, OnUELWVETAL OTL
avefaptntwe mediou pelétng, Ba katoaPAnbel mpoomdBela KpLTikAg amotiunong tng Yndlakng avamioong Kot wg
HEBOS0oU MPOCEYYLONG CUYXPOVWY TIPOBANUATWY KAl WG ITOPAYWYO AMOTEAEGHO TTOU TIPOOBETEL afiat oTNV KATAVONGN TNG
Wbndakng VANG.

AVOMEVOLEVO OTOTEAECLOTOL:

BiBAloypadikn €peuva, oxediaon kot AOTLKN enibel€n eboapUoyng mou va eme€nyel Ko val TEKUNPLWVEL TNV TIPOCTLOEEVN
afla tng Yndraxng avamiaong atopwy, GoLVOUEVWY 1) KATAOTACEWY OO UEYAAO OYKO SeS0UEVWV.

Nedio £peuvag:
BA£me ‘MeBodoloyia’.
Evdeiktikn BLBAoypadia:

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

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

NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

EvSladépov oe texvoloyieg kal epyaleia Aoylopikol

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Ewovikoi fon0oi — teyvoroyikn otd0pnion Kot cOyypoves EQupuoyEg
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190
Email: da@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:
Npotewopevn TPWEMS | Api06BEvnc AKOUpLAVAKNC, Maipog Kotakdtooc, Nikoc MrkéKng

E€etaotikn Emutponn:

AvarmAnpwtng Kabnyntng,

: , Entikoupog KaBnyntrig,
Tunuo Mouotkng

(ovouatenwvuua kat

5 j KaBnyntngc HMMY Tunua HAEKTPOVIKWV

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

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

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

H ouvopia (i oulitnon) we epyoleio emKoWwVIaG LETaE) Twv avBpwItwY armoTeAEL EUPEWE KABIEPWLLEVO EPELVINTIKO TIESIO IEAETNG
1000 otov KAGSo NG MANPOdOPIKIC OO KAl OTLG AVOPWITIOTIKEG KOl KOWWVIKEG eTOTNHES (BA. YAwoooAoyia, YWWOTIKEG EMUOTAHES,
KowwvioAoyla, Kok.). ZTov KAGSo g MANPodopIKrG KOTA Kapous xouv UTtapEeL SLadopeg POoTIABELEC val LEAETNOOUV OL EIKOVIKOL
BonBoi/staipot ite WG MPOG TOV TPOTIO TIOU EPHNVEUOUV KAl TIAPAYOUV AITOOTIACKOTO. SUVORIALALS (BA. povtéla korravonong / cuvBeong
duowng yAwooag), site wg rpog ) ypadikr) / Stadpaotikr arotunwon toug (BA. 2D/3D avBpwriopopdr) avarmtapdoTaon Kol TEXVIKEG
oAMnAeniSpaong), site w¢ PG TN Suvakr curepidopPd KOTd T SLdpKeLa TS cuvohiag (., Snutoupyia / cuvaicBnon KowvoU Torovu,
£PUNVELX UTTOVOOUEVWY, SLOTUTIWON EUUECWV ETUXELPNUATWY, XPrON XEWOVOLLWY KoL GAAWY HopdwVY N AEKTIKAG ETUKOWWVIOS Yol
£Kkdpaion cuvaLoBr oG, KOk). 2& OAEG TIG TIEPUTTWOELS Ko Ttapadoxr) UTHPEE OTL N cUVOIALLL Eival ETTITEUYHOL ETapwV TToU Baoiletal
otnVv VLBETNoN Kool YAWOOIKOU WOLWHATOG (TLY., PUOIKr) YAwooa). QOTOCO, OTLG LEPEG LLOC YIVETAL OAOEVA KO TIEPLOCOTEPO TIAPASEKTO
ot n cuvopia, Wiaitepa Otav SLEEAYETAL OpYOVWHEVA OTO TIAOLOLO EVOC 0pyavioHoU, Sev armote)el Hovo epyaleio mikowvwviag oA
WOLAUTEPWG XPAOYIN TINYH YVWONE — LEOW TNG SUZATNONG KWOLKOTIOLOUVTOL EUTTELPIEC Kl ovalSUovVTaL BEATIOTEG TIPAKTIKEG. ETTOpEVWC, N
oulAtnon UETOEL Twv AAWY UITOPEL VoL GUYKPOTHOEL £val corpus SLaouvOedepevwy SeSopEvwy (ev SuvapEl) TIOMATAWY YAWOOIKWY
WOLWUATWY TIOU OITOKTOUV oUVAdELDL OTaV EppINVEUOVTAL O €va eviaio TAaiolo, opyaviopo f idpupa. Ebikdtepa, n cuvouNior wg
artoBetrplo ‘evepywV’ f/Kot avaSUOUEVOU CUANOYIKWY ETITEUYHUATWV (TLYX., OTOYPEWV / YWWHNG MEAWV IO KOWVOTNTAS OF EMUEPOUC
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BEpara, KOALG ETIXELPNOLOKES TIPOKTIKEG, KATT.) OTIOU OL CUMUETEXOVTEG TiephapBavouy kat Pndrakolc (virtual) etaipoug o Stakpttolg
POAOUG KoL KOBrKOVTA, CUVLOTA VAL OXETIKA VEO TIES(O Slepelivnong.

ZtoyoL:

H Suthwpatikr) epyacio Ba eoTIAOEL 0 TPEXOUOEG AVTMAELS YUPW oo TO POAO Kl T KABAKOVTAL EIKOVIKWY ETAPWV TTOU eUIAEKovTaL /
OUMUETEXOUV OE CUVOMIAEG KaBwG Kal Lol KOTnyopio SLSIKTUOKWY UTINPECLWV ‘EMAUENUEVNG cuVopIALOG Orou e€oucioSotnpévol
XPHOTEG EVOG OPYAVIOUOU GUITPATTOUV KOl GUVORIAOUV LE 1)/Kalt avalBETouV KalBrKoVTOL O€ TILOTOTIOLNEVOUG EIKoVIKoUC BonBouc (virtual
assistants) yla Tv emiteuén Kowwv otoXwv. TETOLEG SIABIKTUOKEG eAPUOYEC ‘EMAUENUEVNS CUVOIAIOG EXOUV OLYWCG CUVEPYOTIKO
xapaktrpo Ko Baoilovion os Kamolou idoug povigho / poogyyion (BA The Language / Action perspective, Conversation for Action i
Hetayeveéotepeg ekSOXEC) yla TV kwdikormoinon, dtaxelpton (SnA. évapén, e€ENEN, kaBodrynon, oAOKANPWON) TNG GUVORLAIOG KoL TNV
aflomoinor T wg SUAOYIKO aroBepiaL.

MeBodoloyia:

H peBoboloyia mou Ba akoAouBnbOel Baciletal og SLEPEUVNTIKEG TEXVIKEG OMWG OTOXEUMEVN PBLBAloypadiky €peuva
TIPOKELPEVOU va Kataypadel n Tpéxouca Texvoloylk otabulon, ol S6e0mOloUoEG TEXVIKEG KOl KOAEG TIPAKTIKEG TIOU
opopolV TNV KATAUOKEUN ELKOVIKWV BonBbwv. AkoAoUBwg, otn oxedlaotik ¢aocn Ba avamtuxBolv cevapla ULKENG
KALHOKaG Kol HEAETN TEPIMTWONG — yla TNV aVOAUTIKH Bewpnong the cuvopliag wg cuAAoytkoU epyaleiou oto mAaiclo
HLo¢ cUANOYLKAG ovtotnTag (.. opddog, kowotntag r/kal opyaviopou). Eniong, Ba efetaotel n emdpkela yvwotwy
npooeyyicewv otnv kwdwkomoinon kot dlayxelpon (SnA. évapen, e€€NEn, kabBodrynon, oAokArpwon) cuvolAlag KaBwe Kot to
TEXVOAOYIKA £pyaleia o pmopouv va ipoodépouv npootiBépevn afia (social bookmarking, graph-based data models,
conversational platforms, mponyuéveg texvikég aAAnAenidpaong). Me Baon to mopandvw otnv nelpopatiky ddon Ba
en\eyel éva iedio epappoyng yLa To oroio Bol UNAPEEL KoL [LaL TIPWTOTUTTN UAOTIOINGON £VOG EIKOVIKOU BonBou IKavoU Vot GUUUETEXEL OE
‘emowgnuévn’ oulitnon pe AU etaipoud. Mo To okomd autd Ba alomolnBoUv AVITTPOCWIEUTIKA epyoAsial yLo conversation Al (Orwg
n Mot oppa Rasa https://rasa.com/) ko KardAANAO CUVOSEUTIKA EPYOAELD TIDOYPOLOTLOHOU Kot SLOXEIPLONG SESOUEVWV.

AVOUEVOLEVO OTOTEAECLOTOL:

‘Epeuva niediov, oxediaon kat mAoTIKN eMiSelEN epappoyng ToU va emeEnyel Kal va TEKUNPLWVEL TNV TPooTIOEéuevn afia
TWV ELKOVIKWV £TAlpwY otV Slaxeiplon tng cuvopdia wg mnyn/oamoBetrplo GUAAOYLKAG KoL OVASUOLEVNC YVWONG.

Nedio £peuvag:

EvOelkTika medla €peuvag elval peyaAng KALLOKAG eMLXELprOsl/opyaviopol Omou n cuvouthia eival Bepatiky Kot
KOTAVEUETAL OE XPOVO Kal 0 XWPO (6NAadr ELKOVIKEC OUASEG ETALPWY TTOU CUUUETEXOUV a0 SLAPOPETLKEG YEWYPAPLKEG
BEoeLg KaL xpovoug) — BAEne tpltoBabuta tdpupata, MoAUEBVIKEG, peydAa VOOOKOUELD, KOK)

Evéewktikn BLpAoypadias:

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

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

INUELWOELG KAl EKTIALOEUTIKO UALKO TwV podnudtwy ‘Tuvepyatikr Texvoloyia & Juotnuota’, ‘Emkovwvia AvBpwrou —
Mnxavng’, ‘NMpoy. O¢pata Baoswv Sebopévwy’ Tou mpoypappatog ortoudwv HMMY.

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAZ:
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EvSladépov oe texvoloyieg kal epyaleia Aoylopikol

ENINAEON NAPATHPHSEIS (av urtdpyouv)::
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Yyedlaon Ko avantuEn YNELoKNg TAUTPOPRAS GLVALOYTG KoL
TITAGZ AINAQMATIKHE | gyghvenc dedopévav pe evempdroon ctadmopévov epyoleiov yia
EPTAZIAZ: , , ; ’ r
TNV OTOTVTMGT UTOWYEMDV, YVAGEOV KUl 6TACEMV GYETIKA NE TNV
TOLYVIO0TTOI16T KOl TO TOLYVioLo 6ofapov 6KomTov
OVOLOTENWVUHO: BIAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 281037(9892)
Email: nv@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
AplOUOG otoudacTtwv: 1
MNpotewopevn TpyueAng EmBAEnwy: M£AOG EEETATTLKNAG: Mé£Aog e€ETAOTIKAG:
E€etaotkr Emutponn: - - - - - -
Bibakng NwkoAaog PoBiBnc MixaAng Namadakng Nikog
(ovouatenwvuua kat
16L8tnTa, av undpyouv) KaBnyntric AvarA. KaBnyntng KaBnyntnig
TuveruBAénwy (av OVOLOTENWVULO: 1616TNnTO!:
UTTAPXEL):
(ovopatenwvupa kat
dLotnta)

MEPIFPA®H NTYXIAKHZ EPTAZIAZ:

Ta mavidia cofapol okomou eival wg ent To mAsiotov Pndlakd mayvidla mou XPNoLOToLoUVTAL YO OKOTIOUG
Sladopetikolg mEpav TN amAng Puxaywyiag (Susi T et al, 2009). O Alvarez opileL to PndLokd matyvidt cofapol okomou
WG: «EKMOLOEVUTLKN edapuoyn, TNG omolag n apxikn mpodeon eival va cuvSUAOCEL, TAUTOXPOVA KoL CUVEKTIKA, OOPAPEG
TITUXEG MABNONG, EMIKOWVWVIOG 1 OKOUO KAl EVNUEPWONG HME TIC OLAOKESAOTIKEG TMTUXEC TwV Plvteomayvidiwy
akoAouBwvTag Eva pn MPoKoBOoPLOUEVO Kal LN AmOKAELOTLKO TpoTo SidackaAiag» (Billebot MN et al, 2018). Ao tnv AAAn
TAEUPA, N atyvidomnoinon pnopel va neplypadel wg n xpron otolxeiwv oXeSLOOUOU TTaLXVLOLWV o€ TEPLBAAAOVTA EKTOG
matyvidoL (Deterding S et al, 2011). Mo cuykekpLpéva, n matyvidomnoinon otov Topéa tng ekmaideuong Bewpeltal wg pla
T(POKTLKA TIPOOEYYLON TIOU EVOWUATWVEL oTOLXElo TTOUXVIOLOU Kol TIALXVIOOKEVTPLKEG eUMELpieg padnong (Dichev C &
Dicheva D, 2017).

H auavopuevn xpnon Pndlakwv texvohoylwv otnv kabnuepvr {wn Kal otnv eknaldeutikny dtadikaoia dSnuloupyel tv
QVAyKn ovATnTuéng KOTAAMNAWY €pyaleiwy TOU EMITPEMOUV TN CUCTNMATIKY GUAAOYH Kol amotunwon mAnpodoplwv
OXETIKA |LE TOV TPOTIO, TOV XPOVO, TOV OKOTIO KAl TO TTAA{oLo Xpriong Toug.

Mapadoolakd epyaleia, OMWE TO €PWTNUATOAOYLA TIOU CUUMANPWVOVTAL pia povo $opd, MapEXOUV TEPLOPLOUEVN
duvatotnta amotUmMwong ™G KaBnUeEPWAC sumelpiag twv Xpnotwv. Avtibeta, TeXViKEG OMwg Ta ocUvVIopA
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enavoAappovopeva epwtnuatoAdyla, ta Pndlokd nuepoAoyla kal N pebodog SetypatoAnyiag sumnetpiag (Experience
Sampling Method — ESM) pumopoUv va umtootnpifouv cUCTNUOTIKOTEPN KL TTEPLOCOTEPO SUVApLK CUAAOYN SES0UEVWVY.

210 mAaiolo tng mapoloag SUTAWMATIKAG epyaciag Ba oxedlaotel kat Ba avamtuyBel pia ohokAnpwuévn Pndlakn
mAatdopua yia Tn ouAloyn, Staxeiplon kot ontikomoinon deSopévwy. Keviplkd otolxeio tng mAatdoppog Ba amotelei n
EVOWUATWON otabuLopévou epyaleiou (epwtnpatoloyiou) otnv eAAnVIKA YAwooa, To onoio Ba xpnollomnolLeltal yla tn
OUOTNUATIKA armotUTiwon erAeYUEVWY amOPewy, oTAoswy, aviAPewV f/Kal cUUTEPLHOPWY TWV CUUUETEXOVTWV.

To epyaleio Ba mpokUYEL gite amod TV emAoyr] Kal TPocopHoyr KATAAANAoU UbLOTAUEVOU gpwTnpaToAoyiou Eeite,
epooov auto bev elval ediktd, amd TV avamtuén véou epyaleiou. Oa akoAouBroet TAOTIKA €dappoyr Kal opxLKOG
£Aeyxoc TwV BACIKWY PUXOUETPLKWV XAPAKTNPLOTIKWY TOU.

H mAatdoppa Ba umootnpilel emiong oUVIOPA £pwWTNUOTOAOYLA, Pndlakd NUEPOAOYLA Kol €mMovVAAAUPAVOUEVES
kataypadec Tunou Experience Sampling Method. Ta dedopéva Ba anoBnkevovtal os KatdAAnAo oxebdlaopévn Baon
Sedopévwy Kat Ba tapoucLalovtal 08 CUYKEVIPWTLKH KAL [N TRUTOMOLAOLUN Hopd HECW SLOXELPLOTIKOU TIivaKa EAEYXOU
(dashboard).

I6laitepn €udaon Ba 0Bl otnv guxpnotia, otn XaunAn emBapuvon Tou XpAoTn, OTNV MPOOTAGIA TWV TTPOCWITLKWY
SeSopévwy KoL TNV ap)xr TNG EAOXLOTOMOINONG TwWV GUAAEYOUEVWY SESOUEVWV.

ZtoxoL: Baolkog otdxog TNG SUTAWMOTIKAG epyaciog eival n oxedilacon Katl avantuén Aettoupykol pwtotuou YndLakng
TAQTHOPUAC YLa TN cuoTNUATLK cUAoyR, Slaxeiplon kal omtikonoinon 8eSopévwy, e EVOWUOTWHUEVO OTABULOUEVO
epyaAelo pétpnong.

ElkotEpOL oTOYXOL ElvaL:

N LEAETN UDLOTAUEVWY OTOOULOREVWY epyaAelwV Kal Yndlakwv peBodwv culoyrg Sedopuévwy,

N €rAoyr KatdAANAoU UDLOTAPEVOU EpWTNATOAOYIOU 1), EbOCOV amalteital, N avantuén véou,

N LeTAdPAON KoL TIOALTIOULKA TIPOCAPHOYI TOU pYAAELOU 0TNV EAANVLKN YAWOOQ, OTIOU amalteital,
n TWAOTLKNA £dapUOY KOL O ApXIKOG EAEYXOG OELOTILOTIOG KAL EYKUPOTNTAG TOU EPWTNHATOAOYIOU,

N avAAuon TwV AELTOUPYLKWV KaL [N AELTOUPYLKWV AmalTthoswV NG Yndlakng mAatdopuag,

n oxedloon TNG ApXLTEKTOVIKAG KAl tng Baong dedopuévwy,

N avamntuén ebpoppoyng yla Tn CUMITANPWON TOU OTOOULOUEVOU EpWTNUATOAOYIOU Kol GAAWY GUVTOUWV
Kataypadwvy,

n vnootnpLen Yndlakwv nuepooyiwv kat emavolappovopevwy kataypodwy tumou ESM,

n avamntuén dashboard yla tnv mapoucioon CUYKEVIPWTIKWY SE60UEVWV Kal BaolkwV SEIKTWY,

N vAomoinon UNXAVIoUWY TipooTtaciag Sedopévwy Kat eAéyyou mpodopaong,

N AELTOUPYLKN KAl XpNOTIKA 0§LOAGYNON TOU TEALKOU TPWTOTUTIOU.

MeBodoloyia:

1. BiBAtoypadikr] Ko texVoAovikn Stepsvivhon
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Qa mpayuatornolnbel otoxeupévn avaokonnon tng BiLBAloypadiag ya tov eviomopd UGLOTAUEVWY OTABULOUEVWY
EPYAAELWV OXETIKWV HE TO QVTILKEIHEVO TNG edapuoyng, Kabwg kal yo th peAéTtn Yndlakwy peBodwv culhoyng
Seb0opEVwV, NAEKTPOVIKWY epwThuatoloyiwy, Pndlakwv nueporoyiwv kot Tng peBodou Experience Sampling Method.

Oa efetaoctolVv emiong ol PACLKEG OPXEC UETADPAONG, TIOALTIOULKAG TIPOCOPUOYNG KOL OTABULONG EpWTNUATOAOYIWY,
KaBw¢ kat ol Stabéaoipeg texvoloyieg avamntuéng tng WndLakng miatpopuag.

Me Baon ta amoteAéopata tng dlepeuvnong Ba emdeyel KatdAAnAo udpLloTApeVo oTaBULOUEVO epyaleio 1), eav dev
evrtomniotel katdAAnAo epyaleio, Ba oxedlaotel vEo epwTNUATOAOYLO.

2. Avaluon Kot oxeSLaopoc

H ¢aon autn Ba meplappavet:

K0.OOoPLOUO TWV SLOCTACEWV KOl SELKTWV TTOU B0l OMOTUTIWVEL TO EPWTNUOTOAOYLO,
oxeblaon r mpooappoyr T Soung Tou oTtaBuIopUévou epyaleiou,

oxeblaon tou Tpomou Yndlakng xopnynong kat BabuoAoynaong tou,

oxeblaon cluVTOUWV eMavVaAAUBAVOUEVWY EPWTNUATOAOYIWV KOl PndLakwv NUEpOAOYLWY,
OVAAUON AELTOUPYLKWV KAL LN AELTOUPYLKWV QTTALTHCEWVY,

oxeblaon MepUMTWOoEwWVY XProng Kal powv gpyaaiag,

oxeblaon TNC APXLTEKTOVIKNG TOU CUOTAHATOG,

oxeblaon tou povtélou Kal tne Baong dedopévwy,

oxeblaon Twv UNXaVIoUWY amoBnKeUONE AMOVTACEWY Kol UTIOAOYLOUOU SEIKTWY,
oxeblaon tou dashboard kot Twv KATAAANAWY OTTTLKOTIOLCEWY,

oxediaon tng Siemadnic kal tng epmnetpiag xpriotn (UI/UX),

oxedlaon pnxaviopwy tautomnoinong, e€ouclodotnong kat Peudwvuponoinong,
edapuoyn apxwv privacy-by-design kat ehaylotonoinong Twv dedopévwy,

dnuloupyla wireframes, SLaypOUUATWY PONC, LOVTEAWV SESOUEVWY KOL SLOYPOUUATWY QPXLTEKTOVIKNG.

3. Avadrtuén ko uAoroinon

Oa avarmntuxBei Aettoupyikd MpwToTUTIO TNG PNdLaKAG MAATHOPUOC.

H edappoyn cuppetéxovta Ba unootnpilet:

NAEKTPOVIKA CUUTARPWON TOU OTAOULOUEVOU EpWTNATOAOYOU,

OQUTOMOTN KATOXWPLON KAl amoBrKeuon TwV amavioewy,

UTLOAOYLOUO TWV TTPOPAENOUEVWY BABLOAOYLWV 1} UTTIOKALUAKWY TOU epyaAeiou,

OUMTTANPWON CUVTOUWVY EMAVOAAUPBAVOEVWY EpwTnUATOAOYiwy,

PnoLakd nuepoloyLo,

kataypadec tumou Experience Sampling Method,

napouciaon Bactkig avatpododotnong, OMou aUTO elval EMLOTNUOVIKA KAl §E0VTOAOYLKA KATAAANAO.

To Slaxelplotiko meptBailov Ba umootnpilet:

® Sloyeiplon tou otaOulopévou epwtnuatoloyiou,
® Sloxeiplon epwtnoswv Kal Kataypadpwy,
® TapakoAoVONGN CUUUETOXNG,
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OUYKEVIPWTLKH Tapouciacn TwV omoTEAECUATWY,

QUTOMOTO UTIOAOYLOUO BOCLKWY OTATLOTIKWY KOl SELKTWY,

OTITLKOTIOLNON AMOTEAEOUATWY ava S1AoTacn 1 UTIOKALAKA Tou epyaleiou,
Bacikd GINTPAPLOUA TWV CUYKEVTPWTIKWY SeSOUEVWY,

e€aywyn 6e6ouEvwy yLa TEPALTEPW OTATLOTLKN enegepyaoia.

MapdAAnAa Ba vlomolnBel to backend, n Baon dedopévwy Kol oL amapaitnTol Lnxoviopol eAéyxou mpocBaong Katl
npooTaciog Twv SeSouévwvy.

4. AokwuEg, TuAotikn sdapuoyn Kot aftohdynon — nepimou 10%

To teAko cuotnpa Ba UTIOBANOEL o€ AELTOUPYLKEG KAl XPNOTIKEG SOKLUEG.

MapdAAnAa Ba mpayuatonolnBei mhotik edappoyn Tou EpwtnUatoAoyiou o KatdAAnAo Selypa Xpnotwy, e GTOXO TOV
apXLKO £Aeyxo NG Aettoupyiag Ttou PndLakol epyaleiou Kal Backwv PUXOUETPLKWV XOPAKTNPLOTLKWY TOU.

AvaAoya pe to SltaBéotpo Selypa kat tn duon tou epyareiov, umopel va e€€TaoTOUV EVOEIKTIKA:

TANPOTNTA TWV ATIAVIHOEWV,

KOTOVONTOTNTA TWV EPWTICEWY,

XpOvog cUpTAfpwoNg,

E0WTEPLKN CUVETELQ,

alomioTtio TwV EMUEPOUG UTIOKALUAKWY,

Baolka otolela eykupdTNTAC,

TpoPAfpaTa XPNOTKOTNTAG TNG PNdLAKAG EGAPHOYAG.

Ta amnoteAéopata Ba xpnowonownBolv yla tnv TeAkn BeAtiwon 1600 Tou epwtnUatoAoyiou 600 Kal tNG Yndlakng
mAatdopuag.

AVOUEVOEVO OTOTEAECLOTOL:
Me Tnv oAokARpwon NG Epyaciog avapéveTal va €xouv mapoyBel:

ETUAEYUEVO, TIPOCOPLOCUEVO I VEO EPWTNUATOAGYLO TNV EAANVLIKNA YAWOOQ,
TeKUnpiwon Tng dtadikaoiag avamntuéng r mMPocapUoYng Tou,

OPXLKA OIOTEAECHATO TIAOTIKNG OTABLLONG Kol 0§LOAOYNOoNG Tou epyaleiou,
QVOAUTIKA Tpodlaypadr amaltiioewy tng MAatdopuUac,

TEKUNPLWHUEVN APXLITEKTOVIKH CUCTHOTOC,

AELTOUPYLK EDOPLOYN CULUETEXOVTA,

AELTOUPYLKO SlaxelpLloTiko dashboard,

HUNXAVIOUOC NAEKTPOVLKNG Xoprynong kot BabpoAdynong tou epwtnuatoloyiou,
Aewtoupyieg Pndlakol nuepoAoyiou Kat emavoAapBavopevwy Kataypodpwy,
10 OUYKEVTPWTLKI OTITIKOTIOLNGN QMOTEAECUATWY,

11. amoteAéopOTA AELTOUPYLKWY KOL XPNOTIKWY SOKLUWY,

12. TEXVIKA TEKUNPLWON KOL TIPOTACELG YLO TIEPAULTEPW EEEALEN TOU CUOTHHATOC.

©oONOU A WNE
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Nebio £épeuvag:

Avarmrtuén Sladiktuakwyv edappoywv, Pndloky culoyn dedopévwy, oTaBUOUEVO EpWTNUATOAOYLA, OVATTUEN Ko
npooappoyn epyoleiwv pétpnong, Experience Sampling Method, yndlaka nuepoAoyla, Bacelg Sedopévwy, oxediaon
Slemadwv kat eumelpiag xprnotn, dashboards, ontikomoinon de6ouévwy, mpootacia MPoowWTKWY SESOUEVWY KalL privacy-
by-design.

BiBAoypadia:

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

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

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

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

NPOYNOGEZEIZ ANAAHWHE NTYXIAKHZ EPTAZIAS:

MoAU kaAn yvwon oyyAKng YAwoooc. N'VWOoELS TIPOYPAUUATIOHOU, avamtuéng SLadiktuakwy edappoywy Kot BootKwy
apxwv Bacswv SeSopEvwv.

ENINAEON NAPATHPHZEIZ (av urtapyouv):

Auvatotnta dnpooieuong oxeTikol apBpou BACEL TOLOTNTAG EPYACLOC KAL ONUAVIIKOTNTAG ATOTEAECUATWV.
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TITAGZ AINAQMATIKHE | v c5{qomn, avamToén Ko aE1oA6ynon yneakov dopatiov anédpacng
EPTAZIAZ: . 7 . ’
MG TALYVIOL0V GO apod GKOTOU YLa TV EKTTaIdEVON
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 281037(9892)
Email: nv@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLlOUOG otoudacTtwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog EEETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotkr) Emutponn: - - - - - -
Bdakng NiwkoAaog Mapkakng BayyEAng MNamadakng Nikog
(ovouatenwvuua kat
1516tnTa, av urdpyouv) KaBnyntric AvarA. KaBnyntng KaBnyntnig
TuveruBAénwy (av OVOLOTENWVULO: 1616TNnTO!:
UTTAPXEL):
(ovopatenwvupa Kot
dLotnta)

MEPIFPA®H NTYXIAKHZ EPTAZIAZ:

Ta mayvidla coBapou okomoU Kal n ravidomnoinon elvat évag avaduodpeVog TOUENS TIOU UMOPEL va pLeTapopdwaoeL T
ekmaidevon augdvovtag TIC YWWOELC, TIG SeELOTNTEC KAl TNV LKavoToinon tTwv eknaldeuvopevwy (Gentry et al, 2019). Ta
Pndlakd dwudtia anddpacn amoteAolV LIl VEQ OXETIKA Katnyopia mayviSliwyv coBapol okomol UECW TNG Oomolag
TAPEXETOL Eval EUEANIKTO eKMALSEUTIKO £pyaleio mou pmopel va umootnpiéel tnv evepyr, KoL cuUVEPyATIK MABOnon
(Pornsakulpaisal et al, 2023). Ta mto npocdata Pnodlakd dwudtio anodpaong nepthappavouy éva glpog Pndlakwv
TeEXVOAOylwVv Kal edappoywv OMwE N €LKOVIKA Tpaypatikotnta (virtual reality) n n emauvénuévn mpaypatikotnta
(augmented reality) (Makri et al, 2021).

H moapouoa SdumAwpatikn epyacia eotidlel otn oxediaon, avamtuén kat afloAoynon evog Asttoupyikol Yndlakol
dwpatiou anodpacng ekmaldeutikol Yopoktnpa. H epyacio Ba cuvdualel meploplopévn otoxeupévn BLpAoypadikn
£€pEUVA [E TNV AVAAUOHN QTIOULTACEWVY, TOV TOLSAYWYIKO KL TEXVIKO OXESLAOUO, TNV OVAMTUEN TOU CUOTNLOTOG KAl TN
Sokipaotikn aloAdynon tou.

ZtoxoL: Baolkog otoxog TG SUMAWUATLKAG epyaciag eival n oxedlaon kat avantuén evog oAoKANPWHEVOU TPWTOTUTIOU
PndLakol dwuatiov anodpacng mou Ba pnopet va xpnotponotnBel oto mAaiolo eknaldeutikig Sladkaoiag.

EldkoteEpOL oTOYXOL ElvVaL:
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® 1 UEALTN TWV PBOCIKWY apywv Twv movidlwyv coPapol okomouU, tng mawvidonoinong kKal Twv Pndlakwy
dwpatiwv anodpaong,

® 0 TIPOCSLOPLOUOC TWV AELTOUPYLIKWY, EKTIALOEUTIKWVY KOL TEXVLKWV ATIOLTACEWV TOU GUCTHUOTOG,

® 1 oxebloon TG APXLTEKTOVIKAG, TNG Slemadng xpnotn, tng PONC TOU TALXVIOLOU KOl TWV EKTTALSEUTIKWY
SdpactnplotiTwy,

® 1 oxediaon ypidwv, pnyaviopwv ovatpododotnong, CUCTAUATOS TMPooSou Kol KATAAANAwWVY oTolyeiwy
natyvidomnoinong,

® n avamntuén Asttoupytlkol MPWTOTUTOU TNG EPAPUOYAG,

® ) OlevépyeLa AELTOUPYLKWY SOKLUWY KO SOKLUWVY XpNOTIKOTNTOG,

® afloAOynon TWV AMOTEAECUATWY Kal N SLATUMWoN MPOTACEWY yLa LEAAOVTLKH EMEKTAGN TOU GUOTIUATOG.

MeBodoloyia: H epyaocia Ba avantuxBel os T€0oepLg KUPLEG HATELG.

1. BiBAtoypadikr] Ko texvoloyikn Stepevvnon — nepimov 10%

Oa npaypatonolnbel oToXeUHEVN avaoKOTnon TS MPoodaTnG EMLOTNUOVIKNAG BLBALoypadlag OXETIKA e TA TaLXVidLo
ooBapol okomoU, Tnv Tavidomnoinon, Th Labnon péow mayviSlwv Kal eldikotepa ta Pndlakd dwudtia anodpacng
otnv eknaidevon. NapalnAa Ba efetaotolv umdpxouoeg £PAPUOYEC Kal KOTAAANAEG TexvoAoyieg 1 MAATHOPUES
avamtuéng. H BLBAloypadikr pelétn Ba xpnotlpomolnBel Kuplwg yla tov MPoodloplopd oXeSLAOTIKWY OpXWV Kol
QIALTACEWV yLo To cUotnuo rou Ba avarntuyBei kat dev Ba amote)el To KUPLO avTLKEipeVO TN epyaociag.

2. Avaluon kat oxedaopoc — nepinov 40%

Oa mpayuatonolnfel avaAUTIKOG TOLSAYWYIKOG, AEITOUPYLKOG, XWPLKOG KOl TEXVIKOG OXESLOOMOG Tou Yndlakou
Sdwpatiou anodpaong. IStaitepn £udacn Ba §oOel otnv £vvola tou spatial design (xwpikoL oxedlacpou), SnAadn otov
TPOTO e TOV OTIOL0 OPYAVWVETAL KOl aflomoLeltal o PndLakog xwpos we Bacikd oTolxelo TNG EUMeLpiag Tou maLyvidLou,
¢ mMAonynong, TG adnynong Kat tng emiAuong Twv ypidwv.

O oxedlaopog Ba mephapPavel:

TIPOCSLOPLOWO TNG OUASAG-OTOXOU KOl TWV EKTIALSEUTIKWVY KOl LoONoLaKwY oToOXwWY,

QVAAUGCN AELTOUPYLKWVY KaL [N AELTOUPYLKWY ATOLTHOEWY,

oxedlaon tou agevapiou, TNS adAynong Kal TS CUVOALKAG PONC TOU TatyvisLou,

XWPLKO oxeblaopud (spatial design) tou Pndlakol meptBarlovtog, pe KABOPLOPO TWV EMUEPOUC XWPWV, TNG

petafl Toug oxéong, TNS SLdPOUAC TOU XPrOTN KOL TOU TPOTOU HETAPBacng amd évav Xwpo 1 eninedo og dAAo,

o oxeblaon g B£ong Kal TnG AeLToupyLag OVTIKELLEVWY, OTOLXElWY aAMnAemidpacng, TANPOodOoPLWY KAl KPUUUEVWY
evbellewv péoa otov Pndlako xwpo,

® Slepelivnon TOU TPOTIOU HE TOV OTOI0 N XWPLKN 0pyAvwon UMopEl va KoTeuBUVEL TNV TPOCOoXH ToU XpRoTth, va
urnootnpilel tnv eéepelivnon kat va cUBAAAEL TNV emiAucn PoAnUATWY,

e qflomoinon Tou xwpou we otolxeiou tng adbrynong (spatial storytelling) kat tng dnuioupyiag aiodnong epBubiong
Kal mapouaoiag,

® oxebdlaon Twv empépoug ypidwv Kat tng Aoyikng arlniouxiag kal SLacUvEeong Toug e Toug SLadopeTIKOUG
XWPOUG Tou matyvidlou,

® oxebdlaon pnxaviopwv mAonynong, mpoodou, Bonbelag kat avatpododdtnong,

® oxebdlaon tng Semadng xprotn (Ul) kal Tng ouvoAkng epmetpiag xprnotn (UX), AapBdavovtag umodn tn XwpLkn
avTiAnyn, Tov MpocavatoAloUd Kol TNV armoduyr) TEPLTTOU yVWOTLKOU dopTtiou,

® 0oXedlaoon TNG APXLTEKTOVLIKAG TOU AOYLOULKOU KAL TWV ETUUEPOUG UTIOCUCTNUATWY,
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®  cTAoYH KAl TEKUNPLWON TwV KOTAANAWY TEXVOAOYLWY QVATTTUENG,
® Snuloupyia SlaypappdTwy pong, Xaptwyv tou Pndlakol xwpou, wireframes, storyboards n/kat dtadpactikwy
MPWTOTUTIWV TIPLY amd TNV TeALKN UAomoinon.
I8taitepn €udaon Ba dobel otn olvdeon petafl ekmaldeutikol oxedlaopol, game design kal spatial design, wote n
dlataén kat n opyavwon tTou Pndlakol Xwpou Vo PNV €XOUV HOVO aloBnTiko xapaktnpo, aAAd va eEUTnpeTouv tn
paBnotakn Stadikacia, Tn Aoyikn EEALEN Tou TTOUXVLELOU KOL TNV EVEPYO EUTTAOKI TOU XPHOTN.

3. Avarmttuén kot uAormoinon — mepinov 40%

Me Baon tov oxedlaouo Ba avamntuybel Aettoupyko npwtotuno Pndlakou dwuatiov anddpaonc.
H avamntuén 6a mepappavel, avaloya e tTnv texvoAoyLkn AUon mou Ba emtAeyel:

vAomoinon tng dlemadng xpnotn,

OVATITUEN TNG AOYLKNE KaL TNC PONG Tou Ttatyvidlou,

vAomoinon tTwv ypidwv Kal Twv SLadpacTikwv SpactnplotiTwy,

LNXOVLOUOUG EAEYXOU QTIAVTACEWY Kal Tipoodou,

ovuotnua umtodeifewv kal avatpododotnong,

LNXOVIOHOUC amoBrKeuong tnG KOTAoTAoNG /KoL AmoTEAECUATWY,

EVOWUATWON TIOAUECLKOU TIEPLEXOUEVOU,

€VOEXOUEVN AVATTTUEN UNXAVIOUOU SLOXEIPLONG TOU EKTIALSEUTIKOU TIEPLEXOUEVOU,
®  TeEXVIKA TeKUNpiwaon NS edpappoyng.

To teAko anotéAeopa TnG dAaong autng Ba elval £va MARPWE AELTOUPYLKO TIPWTOTUTIO TO omoio Ba prnopel va ekteleotel

KoL va XpnotpormolnBel and mpaypatikoug XproTeq.

4. Nokugg kat afloAoynon — nepimov 10%

To oVotnua Ba urmoPAnBel o AELTOUPYIKEG SOKLUEG YLl TOV EVIOTILOUO TEXVIKWV TPOPANUATWY Kol odoApdtwy. Oa
npaypotonownBel emiong Thotikn afloAdynon e XpNoTeg, otov Babud mou autd elval ePLKTO, e OTOXO TNV e€€taon
TLAPOUETPWY OTIWG:

XPNOTIKOTNTA,
gUKOAla TAonynong,
KaTavonon Twv odnylwv,
Babpog SuokoAiag Twv ypidwv,
gUmAoKN Kal evélad£pov Tou Xproth,
® OUVOALKNA gumeLpia xpnong.
Ta anoteAéopata Oa avaluBolv kal Ba xpnowuomolnBolv ylo Ty amotipnon tng edappoyng Kal tnv kotaypadn
TuOavwv BeATLWOEWV.

Avapevopeva aroteAéopata: Me tnv oAokKARpwaon t¢ Epyooiag avapévetal va €xouv mopayOei:

1. Juvormtikn kataypadn tng cuyxpovng BLBALoypadiag Kot TwV OXESLACTIKWY OpXWV TWV EKTIALSEUTIKWY
Unolokwv dwuatiwv anddpaonc,

2. AvoluTiKEG TtpoSiaypadég amaltioswy TnE ebapUoyng,

MANPNG ModaywyLKog Kot TEXVIKOC oxedlaopog tou Pndlakol dwuatiov anoddpaong,

4. AeToupyLKO MPWTOTUTIO eKTtadeuTIKOU PndLakol dwuatiov anoddpaong,

w
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5. Texvikn tekunplwon Tou cuoTHUOTOG,
6. AmoteAéopaTa AELTOUPYLKWY SOKLUWY KoL TUAOTLKNA G al€LOAGYNONG XPNOTWY,
7. ZUUTMEPACHOTO KOL TIPOTAOELG YLO TIEPALTEPW £EEALEN KaL aflomoinaon tng epappoync.

Nedio £peuvag: Malyvidla coBapou okomou, matyvidonoinon, Pndlakd Swuatia anddpacng, LAbnon LECow TALXVLOLWY,
EKTIALOEUTIKEG TEXVOAOYIEC, aAAnAenidpaon avBpwrou-unoloyLotr, oxediaon dlemadwv Kal epnelpiag xprnotn, oxedlaon
Kol avamTugn SLadLkTuakwy r TOAUUECIKWY edappoywy, afloAdynon xpnotikdtntag, spatial design, spatial storytelling,
immersive digital environments, environmental storytelling.

BipAoypadia:

-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.

NPOYNOGEZEIZ ANAAHWHE NTYXIAKHZ EPTAZIAS:

MoAU kaAr yvwon TNS ayyALkNg YAWOoaG. BOOIKES YWWOELG TIPOYPAUUOTIONOU Kal avantuéng epappoywv. EmBuunti
efolkelwaon pe Texvoloyieg avamtuéng SLadpaoTikwy ebpopUoywV.

ENINAEON NAPATHPHZEIZ (av urtapyouv): Auvatdtnto dnpooisuong oxetikol apBpou Bacesl moldtnTag epyaciog Kat
ONUOVTLIKOTNTOC AMOTEAECUATWV.
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TITAOZ AINNQMATIKHZ

EPTAZIASL: 3D Geography Course Puzzle in VR
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 281037(9892)
Email: nv@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027

AplOuog onovdaoctwv: | 1

Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog EEETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

Budakng NikoAaog Moapkdakng BayyéAng MNamnaddakng Nikog
(ovouatenwvuua kat
1516tnTa, av urdpyouv) KaBnyntng Avar. KaBnyntnig KaBnyntng
TuveruBAénwy (av OVOLOTENWVULO: 1616TNnTO!:
UTTAPXEL):
(ovopatenmwvuua Kat
dLotnta)

MEPIFPA®H NTYXIAKHZ 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.

NPOYNOOGEZEIZ ANAAHWHZ NTYXIAKHZ EPTAZIAS:

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

ENINAEON MAPATHPHEEIS (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
EPTAZIAZ:

A math VR Educational Game for improving problem-solving skills

OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 281037(9892)
Email: nv@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027

ApLlOUOG otoudacTtwv:

1

Npotewopevn TpLuelng
E€etaotikn Emutponn:

(ovouatenwvuua kat

EmBAEnwWV:

MéAog e€eTaoTIKAC:

Mé£Ao¢ eEETAOTIKAC:

Budakng NikoAaog

Moapkdakng BayyéAng

MNamnaddakng Nikog

1516tnTa, av urdpyouv) KaBnyntric AvarA. KaBnyntng KaBnyntnig
TuveruBAénwy (av OVOLOTENWVULO: 1616TNnTO!:

UTTAPXEL):
(ovopatenwvupa Kot
dLotnta)

MEPIFPA®H NTYXIAKHZ 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.

NPOYNOOGEZEIZ ANAAHWHZ NTYXIAKHZ EPTAZIAZ:

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.

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
24




TITAOZ AINNQMATIKHZ

EPTAZIAL: AR Recycle City Builder

OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 281037(9892)

Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLlOUOG otoudacTtwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog EEETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn: - -

Bibakng NikdAoog Mapkakng BayyeAng Nanaddkng Nikog

(ovouatenwvuua kat
1610TNTCO, AV UTTdPYOUV) Ka®nyntrg AvarmA. KaBnyntng KaBnyntnig
TuveruBAénwy (av OVOLOTENWVULO: 1616TNnTO!:
UTTAPXEL):
(ovopatenmwvuua Kat
dLotnta)

MEPIFPA®H NTYXIAKHZ 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.

NPOYNOGEZEIZ ANAAHWHE NTYXIAKHZ EPTAZIAS:

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

ENINAEON NAPATHPHEEIZ (av urtdpyouv):

Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOZ AINAQMATIKHE AvanTogn OLHOIKTLOKIG EQUPROYNG OVAIPOUIKIG EKTIUNONG

EPTAZIAL: aeprporiovtiki)c £k0eong amo T cOAAYN £ oNuePa pe dedopéva
Copernicus
OVOLOTENWVUHO: Neutépng Koupakng, Enikoupog KaBnyntng
Ztolxeia Elonyntn: TnA. padeiou: 9777
Email: koumakis@hmu.gr
TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xewepvo e€apnvo 2026 - 2027
AplOuo¢ onovdaotwv: 1
Npotewdpevn ToyehRc EmBAénwy: MéEAoG €€€TAOTIKAG: MéAog €€TAOTIKAG:
E¢etaotuc) Emttporn: Neutépng Koupdknc Nikog NMomadEaKnC Kwotag MapLdg
(ovouatenwvuua kat
1516t Entikoupog KaBnyntrig Kabnyntrig Kabnyntig
TuveruBAEnwv (ov OVOMOTENWVUO: I5otnta:
UTtApXEL):
(ovouatenwvuua kat
éLotntay)

Nepypadn AumAwpatikig Epaciag:

Avtikeipevo tng epyaciag eival n avamtuén autoteAolg SLadikTuakng ePApPUOYNG TIOU avVOOUVOETEL TNV TEPLBOAAOVTLKN
£kBeon evog atopou amod tn cUAANYPN £wg onuepa, cuvdualovtog TOmoug Kat teplodoug Stapovig pe dedopéva Copernicus.
Mo tnv Kunon Ba kataywpilovtal oL TOmoL SLAUOVAG TNG UNTEPAG. To cuoTnua Ba apouctalel avaAuTIKO tpodiA EékBeong kat
€Vav EPELVNTIKO oTaBuLopévo Seiktn, He Sdlepelivnon TNG CUVADELAG TWV ETUAEYUEVWVY TTAPAYOVIWVY UE TN VEUPOOVATTUEN
Baoel BBAoypadiag.

Ztoxou:

Avaktnon Kal evomoinon otoptkwy neptBarloviikwyv SeSoUEVWY, XWPOXPOVIKI QVTLOTOLXLOHN TOUG E TO LOTOPLKO SLapovg
KOL UTIOAOYLOUOG Oelktwv ava otdadlo {wng. xedlaopog Stadavoug ocuvBetou bSeiktn meptBaroviiknig €kBeong kot
aflohoynon tnN¢ evalwobnolog tou otnv emloyn TOPAyOvVIwWY, Papwv Kol XPoVIKwv Teplodwv. Mapouciacn twv
OMOTEAECUATWY O€ KATAVONTH LOTOOEALS A e XAPTEG KAl ypadnuaTa.

MeBoboloyia:

1. BipAoypadikn peAETn TEPBAAAOVIIKWY TIAPAYOVIWY WE VEUPOOVOTTUELaKN ouvdadela kol emdoyr SlabEoipuwy
nipotoviwyv Copernicus. O Baolkog koppog Ba eetdoel PM2.5 and CAMS, pe Suvatotnta npoodrnkng NO, epocov
efaodaliletal katdMnAn extipnon cuykévtpwong kovtd otnv emiddvela. H Bgppokpacia amd C3S/ERA5 Ba
TIAPOUGLALETOL OPXLKA WE XWPLOTOC TteptBarlovtikog Seiktng [1-3].
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2. IxebLaopog Llotoplkol Slapovng He tomoBbeoia, NUEPOUNVIEG Evapéng kot ARENG, EKTILWHEVN NUEpoUnVia cUAANYNG
KoL nuepopnvia yévwvnong. lewkwdikomoinon, €Aeyxo¢ Kevwv Kol EeMKOAUPEWV Kol avtlotoiylon HE To
nieptBarlovtika Sedopéva, e kataypadn LovaSwy, XwPLKAG avAAUonG KoL XPOVLKNG KAAUYNG.

3.  YmoAoylopog HECWV TLUWVY KaL XPOVLIKA oTAOULoUEVNG €KBeoNG ava tapdyovta Kal otadio {wng, e XwPLoTH avaAuon
TWV TPWNVWV Kunong. Kavovikomoinon wg mpo¢ pntad kaboplopévo ocUvolo avadopdg Kol ocuvBeon deiktn pe
TEKUNPLWUEVA Bapn. ZUyKPLON AmARG XPOVIKAG OTABULONG HE evOAAaKTIKA oxnpoata tng BiBAoypadiag, Eleyxog
OUGCYETLONG TWV TIOPOyOVTWV Kot amoduyr) SUTANC KATAUETPNONG.

4. Avamrtuén backend, Baong dedopévwy kal LotooeAidag. Aflohoynon pe dnuoota meplBarloviikad Sedouéva Kat
OUVOETIKA LOTOPLKA SLapovhG: opBOTNTA UTTOAOYLOUWY, evalcBnaoia ota Bapn kat ota eAA Sedopéva, otabepotnta
KOTATAENG, XPOVOG QIMOKPLONG KAl EUXPNOTLA.

Avapevopeva anoteAéopara:

AettoupyLKn LotooeAida 0TNV OTolal 0 XPOTNG ELOAYEL TOTIOUG KAL XPOVLKA StaoTripata amno tn cUANYN €wg onpepa. H TeAkn
oeAida Ba mapouaotalel Xaptn SLAUOVWY, XPOVOOELPEG, ETMLUEPOUC EKOEOCELG KAl OUVOALKO oTabuiopévo Seiktn, poll pe Tig
TieEPLOS0UC KOl TOUG TAPAYOVTEC TTOU CUVELGDEPOUV MEPLOCOTEPO. Oa avadEpeL To cUvolo avadopdg, tn péBodo otabuiong,
v kalugn kat tv aBeBatdotnta kat Oa emtpénel e€aywyn avadopds. Mapadotéa eival o kwdKag, n TeEKUnPlwon
EYKOTAOTAONG KOL XPONG KAL N CUYKPLTLKN afLloAdynon Twv oXNUATWY oTABULoNG.

Nebdio £épsuvag:

MepBaAlovtik TTANPOodOPLKN, YEWXWPLKN avAAUon, Unxavikr dedopévwy, Sladlktuakeg edpapUoyEC Kal ocUvBeToL Seikteg
niepBaAAovTikig €kBeonc.

Evéewtikn BLBAoypadia:

[1] Inness et al. (2019). The CAMS reanalysis of atmospheric composition. Atmospheric Chemistry and Physics, 19, 3515—-3556.
https://doi.org/10.5194/acp-19-3515-2019

[2] Copernicus CAMS. CAMS global reanalysis (EAC4). https://doi.org/10.24381/d58bbf47

[3] Copernicus C3S. ERA5 hourly data on single levels from 1940 to present.
https://cds.climate.copernicus.eu/datasets/reanalysis-era5-single-levels

NPOYMNOOEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

KaAn yvwon mpoypappatiopol, Python, Bacswv Sedopévwv Kal texVoAoylwv LoTtoU. BOGOLKEG YVWOELC OTATLOTIKAG Kol
enefepyaoiag Sedouevwy. EmBuunt €okeiwon pe APls.

EMINAEON NAPATHPHZEIZ (av urtéipyouv):

O beiktng Oa amoteAel gpeuvnTIKO HETPO e€WTEPLKAG £KOEONC, OXL EMIKUPWHEVO SeikTn veupoTofkoTnTag N TBavotnTa
vooou. H veupoavamrtuélokn cuvdadela Ba tekpnpuwvetat BpAoypadikd, xwplg Ooxuplopd KAWLKAG emikUupwong. Ta
Slaotipata xwpic dedopéva Ba SnAwvovtal pnta kot Sev Ba Bewpolvtal undevikn €kBeon
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https://doi.org/10.5194/acp-19-3515-2019
https://doi.org/10.24381/d58bbf47
https://cds.climate.copernicus.eu/datasets/reanalysis-era5-single-levels

TITACZ AINAQMATIKHE | Aygyvdpron Tpo@ipmv Ko EKTipnon ratpopuiig TPosANYNG 0md
EPTAZIAZ: . , ,
EIKOVEG 1E TEYVNTI] VO LOGUVY

OVOLATENWVUHO: Neutépng Koupakng, Enikoupog KaBnyntng
Ztoweia Elonynty: TnA. Mpadeiou: 9777

Email: koumakis@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéAog e€eTaOTIKAC: MéAog e€eTaoTIKNAG:
E¢etaotuc) Emutporn: Aeutépnc Koupaknc Nikoc MamaddKng Muwpyo Mavikng
(ovouatenwvuua kat
6Létnta) Entikoupog KaBnyntrig KaBnyntrig Entikoupog KaBnyntrig
ZuveruBAénwy (av OVOMATENWVULO: I8otnTa:
UTTAPXEL):
(ovouatenwvuua kat
botnta)

NEPIFTPA®H AINAQMATIKHZ EPTAZIAZ:

H epyacia adopd tnv avamtuén epapuoyng TeXvVNTAG vonuoouvng yla tv avaiuon éwtoypadlwyv YEUUATWY Kal ThV
umoBonBdnon tng kataypadnc Statpodikng mpoocAnPng. O xprnotng Ba umoPBAAAEL lkOVEG TPOodipwy Kol To cuotnua Ba
avayvwpilel ta TpodLua, Ba ekTiud To HéyeBog TG Hepibag kat Ba urtoAoyilel TNV EVEPYELAKN KAl LOKPOBPEMTIKY cUoTAON
péow PBaong olvBeong tpodipwv. H mpooeyylon Ba PBaciletal os umoloylotikr opaon, petadopd uabnong omod
TipoeKmaLdevuéva Lovteha Kal emBeBaiwon i 510pOwon TwV amoTeEAECUATWY Ao Tov XpHotn.

Ztoxou:

Avamrtuén Kol CUYKPLTIKA afloAoynon HOVIEAWV avayvwplong Tpodipwv amod elkoves. Alepevvnon peBodwv ektipnong
pePLSag Kol cuvdeon Twv amoteAecpdtwyv e Baon SatpodlkAc cuotacng ylo UToAoylopd Bepuidwy, mpwteivwy,
vdatavOpakwy kat Autapwv. YAomoinon SLadikTuakng epapoyrg ToU MAPOUGCLATEL TG EKTLUNOELS, TNV oBEPALOTNTA TOUG KoL
ETUTPEMEL EUKOAN S1OPOWEON KAl KATAXWPLON YEULATWV.

MeBoboloyia:

1. Mehétn tng BLBALoypadiag kat emloyr dedopévwy. Alomoinon tou Food-101 yla avayvwplon KatnyopLwy Kal Tou
Nutrition5k yio mepapota  ektipnong palog Kot OpemtikAc ovotaong [1, 2]. OpLOUOG OUYKEKPLUEVWV
UTIOOTNPLIOUEVWY TPpodIHWY Kal SlaxwpLoUog ekmaideuonc, EMKUPWONG Kol EAEYXOU XWPLG ELKOVEG TOU (Slou TdTou
oe 5LadOopETIKA UTIOCUVOAQL.

2. [Mpoenegepyoaoia kol emavénon EKOVWY, TIPOCUPHUOYH TIPOEKTTALSEU LEVWVY CUVEALKTLKWY VEUPWVIKWY SIKTUwV (CNNSs)
Kol oUykplon touAdylotov §U0 povtéAwv. Mo mata pe moAamAd Slakpitd tpddua Ba efetaotel eviomouog n
Tunpotonoinon, avaloya pe t Stabeouotnta KAtAAANAWY EMONUAVOEWV.
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3. Ektipnon palag pepidag pe povtého maAwvdpounong, pe Baowkn elcodo ewkova RGB. ZUykplon pe amAr ektipnon
TUTIKNG pepldag ava tpodipo. Mpoalpetikr Stepevvnon Seutepng ANYnG, YWwoTtnG SLOUETPOU TILATOU 1) SeS0UEVWY
BaBoug, pe xwploth aflohdynon kabe cuvBnKng.

4. Avrtlotoixion Twv avayvwplopévwy Tpodipwy os eyypadeg Baong ouvBeong, onwg n USDA FoodData Central [3], pe
£A\EYX0 LOVASWV KoL SLAKPLON WHOU Ao HAYELPEUEVO TPODLUO. YTIOAOYLOUOC EVEPYELOG KAl LAKPOBPETITIKWVY Ao TNV
EKTIHWHEVN pala. Auvatotnta d1opbwaong tpodipou, moodTNTAG KAl TPOCOETWY CUCTATLKWY Ao Tov XPHoTn.

5. Avamtuén edappoyng kat afloAdynon: accuracy Kal macro-F1 yia avoyvwplon, HECO amoOAUTO OhAaApa ylo
vpoupapta, kcal kot pokpoBpemtikd, xpoOvog anokplong kot enidpocon Twv SLopBwaoswv xprotn. XwpLoTr anotipunon
TWV 0GAALATWY aVayvwpLonG, LEPLSAC Kal cUVOALKNG Slatpodikn g ekTipunong.

Avapevopeva anoteAéopata:

Aettoupyikn Stadiktuakn epappoyr omou o xpnotng aveBalel pwrtoypadia yeUpaTog Kal AapBAVEL TPOTEWVOUEVA TPOPLUQ,
EKTILWUEVN peplda og ypappapla, Bepuideg Kol LOKPOBPEMTIKA avd TPODLUO Kal CUVOALKA. Oa pmopel va SlopBwvel Tig
EKTLUNOELG KL VO SNAWVEL TNV TTOGATNTA TIOU KATOWVAAWGCE TIPLV A0 TNV KOTAXWPLoN o€ NUEPOAOYLo. Ta nueprola abpoiopata
Ba adopolv tTa KaTaxwpLoUEVA YeUHaTA. MapadoTéa elval Ta EKALOEVMEVA LOVTEAQ, O TtNyaiog KwSLKAG, N TEKUNPlwon Kat
OUYKPLTLKA TIELpAATLKA afloAoynon.

Nebdio épsuvag:
Texvntn vonuoouvn, UTIOAOYLOTIKH 0paoc, Babld uadnon kot avamtuén Stadlktuakwy epapuoywv.
Evéewtikn BLBAoypadia:

[1] Bossard, L., Guillaumin, M., Van Gool, L. (2014). Food-101 — Mining Discriminative Components with Random Forests.
ECCV. https://data.vision.ee.ethz.ch/cvl/datasets_extra/food-101/

[2] Thames et al. (2021). Nutrition5k: Towards Automatic Nutritional Understanding of Generic Food. CVPR, 8903-8911.
https://github.com/google-research-datasets/Nutrition5k

[3] USDA FoodData Central. APl Guide. https://fdc.nal.usda.gov/api-guide/

NPOYMNOOEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

KaAn yvwon Python, Baokwv apxwv pnxavikng nabnong kat enefepyooiag dedopévwy. EmBupuntn e€otkeiwon pe PyTorch 1
TensorFlow, enegepyacia elkovag, Bacelg dedopévwy Kat Texvoloyleg Lotou.

EMINAEON NAPATHPHZEIZ (av urtéipyouv):

H epyaoia sivat avtoteAng katl Baciletal os dtabcopa dedopéva kot epyadeia. To eUpog Oa meploplotel o emheypéva
TPOPLUA KaL ouvBnKeg ANYng.
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TITAOZ AINAOMATIKHZ AVATTUEN CLGTHNATOS OIKLUKNG TAPAKOLOVONGNG AOKNONC IE

EPTAZIAZ: , ,
£€umvovug aeOnTpEg

OVOMOTENWVULO: Neutépng Koupadkng, Emtikoupog KaBnyntng
Ztoweia Elonynty: TnA. Mpadeiou: 9777

Email: koumakis@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027

ApLBpOG ortoudacTwv:

1

Npotewvopevn TplpueAng
E€etaotikn Emutponn:

EmBAEnwWV:

MéAog e€eTaoTIKAC:

Mé£Ao¢ eEETAOTIKAC:

Neutépng Koupakng

Niko¢ Mamadakng

MoavwAng ToLKVAKNG

(ovouatenwvuua kat

6Létnta) Entikoupog KaBnyntrig KaBnyntrig Opotipog KaBnyntrig
TuveruBAsnwyv (av OVOLOTENWVUHO: 186t

UTTAPXEL):

(ovouatenwvuua kat

botnta)

NEPIFTPA®H AINAQMATIKHZ EPTAZIAZ:

H gpyaocia adopd TNV avamtuén autoteEAOUC CUCTAATOC OLKLOKAG TIopakoAoUBNoNnG Aoknong e €EuTvouc aloOnTthpeg, Ue
£udaon oe arAéG AOKANOELG TTOU PMOPOUV Vo EKTEAECTOUV e aodAlela oto omitl. To clotnua Ba kataypddel TNV Kivnon
Xwpig oupPatikn Bvteookonnon tou xpnotn, Ba e€ayet Baoikolg Seikteg ekTéAeon Kat Ba Toug mapouactdlel oe SladKTuakn
edappoyn. H emefepyacio Ba yiveTol TOTKA, WOTE va TeEPLOPLlETAL N OITOGTOAN TIPOCWTILKWY SESOUEVWV.

Itoxou:

IxeSLAOUOG KAl KATOOKEUN AELTOUPYLKOU TPWTOTUTIOU YLA TNV OVAyVWPELoN ETUAEYUEVWY AOKNOEWV KOl TNV Kataypadr Tng
SlapKeLaG, Tou aplBpou emavaAnPewy Kat Bactkwy XapaKkTnpLloTIKwy Kivnong. Evonoinon atodntrpwy, Tomkng enetepyaciog
Kot amoBnkevong Sedopévwy. Avamtuén amdol dashboard kot aflohoynon okpiPelag, kaBuotépnong, aflomiotiag Kot
guyxpnotiog.

MeBoboloyia:

1. Ixedlaopog apBpwtnG OPXLTEKTOVIKNG ME uttoAoyloth mapudwy, aodntipa Baboug Time-of-Flight (ToF), tomikd
backend, Baon 6edopévwy kat Stadiktuakn diemadr. Kaboplopdg popdng Se6opEVwy, XPOVIKWY CNUAVOEWVY Kal
MNXaVIOUWV EAEYXOU TIOLOTNTAG.

2. Emloyn kot eykatdotacn atcOntipa ToF yia kataypadr Babouc kat kivhong. O awcdntripoag Oa tornobetnOsi ot
nipokaBoplopévn Béon kat Ba aflodoynBel wg mpog tnv euPéreta, Tov pubuod detypatoAnyiag kat Tnv evalcbnoia
otL¢ ouvOnkeg pwtiopou. H cuppatikr RGB elkova Sev Ba kataypadetal i petadidetal.
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3. YAomoinon oAyopiBuwv enefepyaciag dedopévwv Bdaboug yla §U0 1 TPELG AMAEC QOKAOELG, OMWG €YEPCn oo
KOPEKAQ, avuwaon XEPLWV N KARWELS ayKwvwy. EEaywyn XapaKTnpLoTKWV Kivnong, avixveuon evapéng kat Anéng,
péTpnon enavalnPewyv Kal avayvwpLon eAATTOUG 1 N €YKUPNG EKTEAEONG.

4. Avamrtuén edpappoyng ya wvtavn ameLkovion 1 avaockomnon cuveSpLwy, LOTOPLKO 0LOKNCEWVY Kal Bacikoug SeikTeg,
onwce Slapkela, emavaAnPelc kol xpovog Hetafl emavaAnPewv. Oa umdpyxet duvatdtnTa e€aywyrg CUVOTTIKNG
avadopdg.

5. AfloAoynon oe eleyyOueva Oevapla. Pe OUYKPLON TPOC XELPoKivnTn kataypadn n koataypadn avodopdc. Oa
peTpnBolV akpifela avayvwplong kat pétpnong emavoAnPewv, opalpa Slapkelag, KabBuotépnon, OMWAELEG
Sebopévwy Kat avakappn petd and Stakomnn Asttoupylag.

Avapevopeva anoteAéopata:

AUTOTEAEG TIPWTOTUTIO TIOU QVLXVEUEL ETUAEYUEVEC OLOKNOELS Kal TTapouoLlalel ouvedpleg, Stapkela, aplOpo emavalnPewv Kat
Baowa xapaktnplotika kivnong. To dashboard Ba Stakpivel TG APECEG LETPAOELG OO TLG EKTLUNOELG Kal Ba gpdavilel
TIEPUTTWOELG XAUNANG mowotntag i aBeBatdotntag. Mapadotéa eival o kwdkag, n cuvSeopoloyia Kol Tekpnplwon tou
€€OTIALOLOU, N TEKUNPLWON EYKATACTACNG KOL TOL AMTOTEAECUATA TNG TIELPAMATIKAG afloAdynaong.

Nebdio £épsuvag:

Awadiktuo Twv Mpaypdtwy, EVOWUOTWHEVA cuoThuata, alodntrpeg Baboug, enefepyacio onUATWY, UTTOAOYLOTLKN TTapUdWY
kat urtoBonBoulpevn Slafiwon.

Evéewtikn BLBAoypadia:

[1] STMicroelectronics. Time-of-Flight sensors and FlightSense technology. https://www.st.com/en/imaging-and-photonics-
solutions/time-of-flight-sensors.html

[2] Shotton, J. et al. (2011). Real-Time Human Pose Recognition in Parts from Single Depth Images. CVPR.

[3] Chen, C. et al. (2013). UBot: Human Activity Recognition Using Wearable Sensors and a Smartphone. IEEE.
NPOYMNOOEZEIZ ANAAHWHE AINAQMATIKHZE EPTAZIAS:

'vwon Python, Baoclkwv nAekTpovikwy, aobntpwyv Kal enefepyaciag onpatwy. EmBuuntr eunelpia pe Raspberry Pi f
avtiotolyo unohoylotr) apudwv, BAcelc SeSOUEVWV Kal TEXVOAOYLEG LOTOU.

ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITACZ AINAQMATIKHE | Ay@ivon dnpécimv dedopivaov EMO BON pe pnyaviki paénen kon
EPTAZIAZ: , ’ ,
otTiKomoinon Baiacorog ProroihotnTog
OVOLATENWVUHO: Neutépng Koupakng, Enikoupog KaBnyntng
Ztoweia Elonynty: TnA. Mpadeiou: 9777
Email: koumakis@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéAog e€eTaOTIKAC: MéAog e€eTaoTIKNAG:
E¢etaotuc) Emutporn: Aeutépnc Koupaknc Nikoc MamaddKng Muwpyo Mavikng
(ovouatenwvuua kat
6Létnta) Entikoupog KaBnyntrig KaBnyntrig Entikoupog KaBnyntrig
TuveruBAsnwyv (av OVOLOTENWVUHO: 186t
UTTAPXEL):
(ovouatenwvuua kat
botnta)

MNEPITPA®H AINAQMATIKHZ EPTAZIAZL:

H epyaoia adopd tnv aflonoinon dnuoctwv dedopévwy tou European Marine Omics Biodiversity Observation Network
(EMO BON) yla pia Bacikr), avamopaywyldn avaAucon UE TEXVIKEG UNXOVIKAG HABNoNG Kal TNV ONTlKomoinon twv
omotedeopdatwyv. Oa  xpnowuomolnBolv  petadedopéva  SeypotoAniag kot  Sabéowpua  amoteAéopato
HETAYOVISLWHUOTIKAG, OTIWC TAELVOULKEC KoL ASLTOUPYIKEG OXOALAOHEVEC, ATt dnudaoleg utodouEG. H epyacia Ba eotidoet
otn Snuoupyla evog kaBapol Tivaka XapakTnploTikwy, otnv etepelvnon Sladopwv HeTafl oTabuwv f TUMwy
Selypatog kat otnv mapouciaon Twv eupnuatwy oe dtadpaotikd dashboard.

Ztoyxou:

Na avamtuxBel évag auvtopatomolnuévog aywyoc AnPng kat evomoinong Snuoocwwv 6edopévwv EMO BON. Na
napayxBolv Baotkol Tivakeg oxeTikwv adBoviwv i AMwv SLaBEoIUWY XapaKTNPLOTIKWY Kal va ebappooctolv pébodot
MNXOVIKAG HaBnong, onwg PCA, opadomoinon kal €vag amhdg tafvountng. Noa aflohoynbel katd moéco ta
XOpaKTNPLOTIKA Slakpivouv otaBuolg, tumoug Selypotog ) mepPAANOVIIKEG KOTNYOPIeC ou Teplypddovtal ota
petadedopéva. Na dSnuioupynBel ontikomoinon pe xapteg, ypadnuata kot GiAtpa mou cuvdéouy ta petadedouéva Le
TO QTOTEAECLATO TWV HLOVTEAWV.

MeBoboAoyia:

1. Kataypadr kat emhoyn Snudcwwv mnywv: ENA project PRIEB51688, EMO BON/OBON petadedopéva Kat
SlaBéopa RO-Crate 1) GitHub apyela avaAuong. Oa tekpunplwBoUv oL Adeleg, oL otabepég ekSOOELS, Ta
OVAYVWPLOTLKA SELYUATWY KoL Ta TESLA IOV Umopouv va avarapoxbouv.
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2. Avaktnon ko npoenefepyoaoio: APn petadeSopévwy Kot EMAEYUEVWY TIVAKWY TAEWVOULKAC ) AELITOUPYLKAC
adBoviag, €Aeyxog MOLOTNTAC, QVTLOTOIXLON OEYUATWY, XELPLOUOC EAAUTWV TIHWV KOl HETOOXNUATIOUOC
KOTAANAoG yla dedopéva oxetikwy adBoviwv. Ta mpwtoyevr apxeio aAAnAouxiong peydhou peyéBoug Sev
amnatteitot va AndBouv.

3. E&epeuvnuiki avaluon: meplypadikd OTOTIOTIKA, KATOVOUN XOPOKTNPLOTIKWY, cUYKPLON OTABUWV Kal TUTTwWV
Selyparog kat peiwon dtaotacswv pe PCA 1} dAAn katdAAnAn uébodo. Oa efetaotel n enibpaon tng clvBeoNg
Twv debopévwy Kal Ba amodeVyETAL N EPUNVELQ TWV CUCKETICEWV WG AULTLOTNTAG.

4. Mnyxavikn padnon: spappoyn pn emiPAenopevng opadomnoinong, onwc hierarchical clustering i k-means, kot
€vOG Baoctkou emIPAenOpEVOU HovTEAOU, OTIWG logistic regression, random forest r} support vector machine, pévo
OTIOU UTIAPXOUV EMapPKelG Kal oadeic etikétec. AfloAdynon pe Slaxwplopd ekmaidsvong/sAéyxou, cross-
validation, accuracy, macro-F1, adjusted Rand index rj silhouette score kat cUykpLon e amAd baselines.

5. Omntikomoinon Kat AoylopLko: avantuén avamapaywylpuou pipeline oe Python kat dashboard pe dtadpaotika
vpadnuata. Oa napouocialovral n B€on 1 o otaBuocg, o TUTOG SelyaTOG, Ol KUPLEG TAELVOULKEG ] AELTOUPYIKEG
opadeg, n mpoPoArn PCA, ol opddeg kal n anodoon tou poviedou. KaBe amotéAsopa Ba cuvdEetal pe To
avtiotolyo delypa kat tnv tnyrn dedouévwy.

AVOMEVOUEVA OTTOTEAEGHOTOL:

‘Evag avarmnapaywyLpog pipeline mou kateBalet kat evorolei dnuooia dedopéva EMO BON, mapdysl avaAuon £ToLun yla
machine learning kat amoBnkelel ta evlldpeoa kot teAlka amoteAéopata. Eva dashboard Ba esmutpénel emhoyn
otaBuou, Tumou Selypatog i XpoVIKAG ieplodou kal Ba epdavilel PCA, opaSOMOLINOELS, GNUOVTLKA XOUPOKTNPLOTIKA KoL
METPLKEG aloAdynong. Oa mapadoBouv o mnyaiog Kwdikag, To meplBANAOV EKTEAEDNC, TEKUNPLWON TwV SeSouévwy Kal
TWV TEPLOPLOUWY, KABWG KOL GUVOTITIKH avadopd avamapaywyng.

Nebio £épsuvag:

BlomAnpodoptkn, avaluon HETAYOVISIWUATIKWY SeSOUEVWY, LNXAVLKA LABnaon, emotiun 6edopévwy, OmTIKomoinon
KoL BaAdoola BlomolkAoTnTa.

Evéewtikn BLBAoypadia:

[1] European Nucleotide Archive. EMO BON project PRIEB51688. https://www.ebi.ac.uk/ena/browser/view/PRJEB51688

[2] Santi et al. (2023). European marine omics biodiversity observation network. Frontiers in Marine Science.
https://doi.org/10.3389/fmars.2023.1212107

[3] Zafeiropoulos et al. (2023). MetaGOflow: a workflow for the analysis of marine genomic observatory data.
GigaScience. https://doi.org/10.1093/gigascience/giad078

[4] EMO BON analysis resources and RO-Crate examples. https://data.emobon.embrc.eu/

NPOYNOGEZEIZ ANAAHWHE AINAQMATIKHE EPFAZIAZ:

KaAn yvwon Python, Backwv apXwVv OTOTIOTIKAG KoL UNXAVLKAG LaBnong Kat emefepyaociag dedopévwy. Embuuntn
efolkelwaon pe pandas, scikit-learn, Jupyter, Git kat BLBALOBrKeC omtikomoinong. Asv amaltteital mponyoUUevn epmelpia
oe avaiuon aAAnlouxuwy, aAAG elvat emBupnTo evdladEpov yla BlomAnpodopikr).

EMINAEON NMAPATHPHZEIZ (av urtdpxouv):
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TITAOS AINAQMATIKHS IToAv-opikn av@Aiven Yo TNV KATNYOPLOTOINGT| KUPKIVOV TOV
EPTAZIAL: paotov pe ypnon Miyovikic Madnong kon Retrieval-Augmented
Generation (RAG)
OVOLOTENWVUHO: Neutépng Koupakng, Enikoupog KaBnyntng
Ztolxeia Elonyntn: TnA. padeiou: 9777
Email: koumakis@hmu.gr
TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xewepvo e€apnvo 2026 - 2027
AplOuo¢ onovdaotwv: 1
Npotewdpevn ToyehRc EmBAénwy: MéEAoG €€€TAOTIKAG: MéAog €€TAOTIKAG:
E€¢etaotwkn Emutpor: Aeutépnc Koupdkng Niko¢ Namaddakng Mwpyoc Maviknc
(ovouatenwvuua kat p ; ;

Enikoupog Kabnynt KaBnynt , ,
botntay) pos vens Vs Enikoupog kaBnyntnig
TuveruBAEnwv (ov OVOMOTENWVUO: I5otnta:

UTtApXEL):
(ovouatenwvuua kat
éLotntay)

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

O kapkivog amotelel pia moAudidotatn acBévelo Kal pia omd TIC KUPLOTEPEG OLTIEC BVNOLUOTNTAC MOYKOOUIWG. Ta
televutala xpovia, n HEAETN TOU E£XEL eVIOXUBElL ONUAVTIKA XApn OTNV QVAMTUEN TNG TeXVoAoylag Kal tTnv avaAuon
poplakwv Oebopévwy. Mo OUyKekpLlpéva, N avaAuon SLadopeTIKwY TUMWY HOPLAKWY SeSOUEVWY, TAPEXEL TN
Suvatotnta Slepelivnong HOPLAKWY XOPOKTNPLOTIKWY Kal BLOAOYLKWV UNXAVIOUWY TIoU oXeTilovtal pe StadopeTikolg
TUMouC /KAl KATOOTACELG TNG vOoouU.

MapdaAAnia, n pnxavikn pabnon €xel cUUPAAEL oTnV HEAETN TOU KOPKIVOU, LECW TEXVIKWV KOTNyoplomoinong Kot
nipoBAedng, 0AAQ Kol LECW AVASELENC ONUAVTLKWVY XOPOKTNPLOTIKWY. QOTO00, MEPA Ao TNV avATTTuén Kal anddoon Twv
MoVTEAwY, LOLaitepo evSLadEpov mapouoLAleL KL N EPUNVELN TWV ATTOTEAECUATWY TIOU TIPOKUTITOUV. H TexVIK Retrieval-
Augmented Generation (RAG), os cuvbuaopo pe Meydala NMwooikd Movtéha (Large Language Models), pumopel va
aflomolnBel yla avaktnon oxetikng mAnpodopiag amo tn PipAloypadio pe okomd tnv BLoAoyikn epunveia Twv
OTMOTEAECUATWV.

Y10 mAaiolo auto, n mapovoo SUTAWMATIKY epyacio Oa emikevtpwOei o moAu-opwka Sedopéva (multi-omics data) oto
nedlo TOU KapPKIVOU TOU HAOTOU, OTNV OVATTUEN MOVIEAWV PNXAVLKAG LABNnong, aAAd Kot otnv uAomoinon piag RAG
T(POOEYYLONC E OKOTIO VOl EPUNVEUTOUV Ta amoteAéopata tou Ba mpokUouv.

ItoxoL:
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Méoa amd tnv ekmdvNon TNG CUYKEKPLUEVNC SUTAWUATIKAG gpyaciag, o ¢poltntig Ba s€olkelwbel pe Stadopetikolg
TUTIOUG OMLKWY dedouévwy kal e Baolkég peBodoug Slaxeiplong toug. MapdAinia, Ba eokelwBel pe poviéda
UNXOVIKAC LABNGCNG Kol GUYXPOVEC TEXVIKEG YLOL TNV EPUNVELD BLOTATPLKWY OMOTEAECUATWV.

Me0Bodoloyia:

o Toug OKOTIOUC TNG SUTAWHATIKAG gpyaciog Ba xpnolponolndel Snpocto cUvoho dedopévwy e TTOAU-OUIKA SeSopéva
(multi-omics data) anoé acBeveig pe kapkivo Tou paoctou, ta omoia Ba avaktnBouv anod Baocelg, onwcg TCGA, GEO k.a.
ApxK@, Ba mpayuatonolnBel katdAAnAn poemnefepyaaoia KoL avaAuon Twv SeSo0UEVWVY.

2Tn ouvéxela, Ba ehapUOOTOUV TEXVIKEG ETUAOYHG XAPAKTNPLOTIKWY LLE OTOXO TOV EVIOTILOMO CNUAVIIKOTEPWY LOPLOKWY
XapaKktnplotikwy. Enewta, pe Baon auvtd ta dedopéva Ba avamtuxBouv YOVTEAQ UNXAVIKAG LABNonNg HUE OTOXO TNV
katnyoplomoinon (classification) twv detypatwyv. H andédoon twv povtéAwv Ba aflohoynBel pe tn xpAon KatdAAnAwv
HETPLKWV.

Téhog, Ba avamrtuxBel pia amhr mpooéyylon RAG, n omoia Ba aflomolel mMAnpodopleg amd TNV EMOTNUOVLIKN
BBAloypadia pe otdxo TNV UTIOOTAPLEN TNG BLOAOYIKAC EPUNVELOC TWV EUPNUATWY TIou Ba pokUouv.

AVOMEVOUEVA OTTOTEAECHOTAL:

e YMlomoinon evog ohokAnpwpévou pipeline yla tnv mpoenefepyacia, tov cuvSuaoud Kol TV avaluohn ToAu-
OULKWV Sedopévwv

e Avarmrtuén HOVTEAWV UNXAVIKAG LABNoNC yLo TV Katnyoplomoinon Twv SLaB£otuwyv Selyuatwy

e Avarmrtuén plog RAG mpooéyylong ylo avaktnon mAnpodopiag ano tnv BiBAloypadia

e T[opouociaon Kal cUYKPLON OMOTEAECUATWY TWV LOVTEAWY

e JUykplon (N dtadopomoinon) Twv amoteAecpdTwy Pe NS dnuocteupéva eupriuata otnv BLpAoypadia

Nebio £épsuvag:

e BlomAnpodopikn
e  Mnxaviki pabnon

Evéewtikn BLpAoypadia:

[1] V. Modhukur et al., “Machine learning approaches to classify primary and metastatic cancers using tissue of origin-
based dna methylation profiles,” Cancers (Basel)., vol. 13, no. 15, pp. 1-16, 2021, doi:
10.3390/cancers13153768.

[2] S. A. Dip et al., “Large language model agents for biological intelligence across genomics, proteomics, spatial
biology , and b iomedicine,” no. March, 2026.

[3] A. M. Hassan, S. M. Naeem, M. A. A. Eldosoky, and M. S. Mabrouk, “Multi-omics-based Machine Learning for the
Subtype Classification of Breast Cancer,” Arab. J. Sci. Eng., vol. 50, no. 2, pp. 1339-1352, 2025, doi: 10.1007/s13369-
024-09341-7.
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NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHS EPFAZIAS:

Mpoypoppatiopde oe Python (A/kot R). Baotkég yvwoelg BlomAnpodoptkic Kal UNXavikng padnong sivat embupuntéc,
OAAQ pUtopoUV va armoktnBouv KoTd TV evacXOoAnon e TNV TTTUXLOK.

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ
EPTAZIAZ:

O] OTEKOVIOT GELGROLOYIKMOV KOTAYPUPOV GE TPUYUOTIKO
xpovo. EQappoyn 6to ceroporoyiko diktvo Kpnng

OVOMOTENWVULO: ABavaolog MaAauog
Ztoweia Elonynty: TnA. Mpadeiou: 281037 (9884)
Email: amalamos@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027

ApLBpOG ortoudacTwv:

1

Npotewvopevn TplpueAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
botnta)

EmBAEnwWV:

MéAog e€eTaoTIKAC:

Mé£Ao¢ eEETAOTIKAC:

ABavaoclo¢ MaAduog

Oilutnog BaAAlavatog

lwavvng MaxouAGKNG

KaBnyntri¢ EAMeNa

KaBnyntrc EKNA

Av KaBnyntn¢ EAMENA

TuveruBAsnwyv (av
UTNtApXEL):
(ovouatenwvuua kat
éotntay)

OVOLOTENWVUHO:

186t

QiAutriog BaAAlavdtog

KaBnyntng EKNA

AteuBuvtig Ivotitoutou QUOLKNG
EowteptkoUl tn¢ Mg Kat Fewkotaotpodwy

MA.K.E.K-EAMeNa

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

ItoxoL:

O 0TOX0G TNG SUTAWHATLKAG Epyaciog elval n OMTIKA ATEIKOVION CELOUOAOYLIKWY KATAypadWV CE TIPOAYHUATIKO XpPOVO UE
™ Xpnon Twv otabuwv tou cslopoloyikol Siktiou KpAtng kot pe mopdAAnAn ebappoy oTto cUVOAO TwV GXOALKWY
oclopoAoYIKWY oTabuwv. Ot emipépoug Stdaktikoi-epeuvnTikol otdyol Ba adopouv:

JuMAoyr| OELOHOAOYIKWY SESOUEVWV ATO SLABECLUEC TTNYEG.

Avarmtuén Sladpactikou meplBailovtog napakoAolBnong.

Avartuén unxaviopou Anpng kot eme€epyaciog Sedopévwy O TPAYUOTLKO XPOVO.

OmTIKOMOoiNCN OELOUOAOYLKWVY XPOVOCELPWY KAL KULATOUOPDWV.

Edappoyn Baotkwy TexVIKwy enefepyaciag kot GIATPAPIOUATOC OELCULKWY ONUATWV.

Avixveuon kal mapouoilaon BAacIKWY XapaKTNPLOTIKWY CELOULKWY YEYOVOTWV.

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027




AfloAdynon tn¢ anodoong Kal TN akpiPeLag Tou CUCTAUATOC.
Me0Bodoloyia:

H nmapovoa SUTAwHATIKA epyocia €Xel WG OVTLKELHEVO TN UEAETN, avamTuén Kal UAomolnon evog CUOTAUOTOG yLo TNV
OTITLKA OMELKOVLON CELGUOAOYLKWV Kataypadwv o€ TPAYUATIKO XpOVo. ITOX0C ival n dnuoupyia pag cuyxpovng Kalt
guxpnotng sdpappoyng, n omoia Ba pmopel va AapBavel oelopoloyikd Sedopéva amod KATAAANAEG TNyEG, va To
enefepydleTal Kal va Ta TaPoUoLALEL e TPOTIO AECO KOl KATAVONTO.

H edappoyn Ba amekovilel tnv €€EAEN TNG OSWOULKAG SpacTnploTNTAC HECW OSLUYPAUMATWY KUMATOpopdnG
(waveforms), emitpénovrag tnv mapakoAouBnon twv Kataypadpwv Twv oelopoypddwyv Kabwg autég petaBailovral
otov Xpovo. NapdAAnla, Ba mapéxetal n SuvatotnTa eUdAVIONG BOCIKWY XOPOKTNPLOTLIKWY TWV OELCULKWVY YEYOVOTWY,
OTIWG N XPOVLKN OTLYUN Kataypadng, n Stapkela, To MAATOG Kat, 0mou sival dtabéoiua, To péyebog kal n tomobeoia Tou
OELopOoU.

‘Eva onpovtiko péEpog tng epyoaociag Ba adopd tn oulloyn Kot Staxeipion S£60UEVWV O MPAYUATIKO XpOvo. Oa
g€eTaoTOUV KATAAANAQ TTIPOTUTIAL KOl TIPWTOKOAAO LETAS00NG OELOUOAOYIKWY SESOUEVWY, KABWC KoL TEXVLKEG yLaL TNV
amodoTk Hetadopd, TpoowpLvh amoBnKeuon Kal eneepyooia peydAou OYKOU XPOVOTELPWV.

Y10 mAaiolo tng epyaociag Ba peletnBouv emiong texvikeg Yndlakng enefepyooiog OELGROAOYIKWY CNUATWV, OTIWE
dtpdplopo BopuPou, evioxuon XOPOKTNPLOTIKWY TOU CAUATOC KoL BOOCLKA OVIXVEUGH CELOULIKWY yeyovotwv. Ta
anoteAéopata tng enefepyaciag Ba mapouoialovial pHEow SLadpactikol ypadikol TeplBAGAAOVTIOE, OTO OTMoio O
Xpnotng Ba pmopel va emAEYEL OTABUOUC, XPOVIKA SLOOTAUATA KOL TIUPAUETPOUC ATIELKOVLONG

AvapevOeva amoTEAEoOTOL

To teAko amotéleopa Ba eival éva AELITOUPYLKO GUOTNLOL OTITLKOTIOINONG OELOMOAOYIKWY SESOUEVWV, LKAVO va
TIAPOUCLATZEL SUVOLLKA TLG KATAYPOPES KAL VAL ETUTPETEL OTOV XPIOTN VA TAPAKOAOUBEL TN oeLloULKA SpaoTnpLOTNTA LECW
YPOPLKWV TTAPACTACEWY KoL BOCIKWY TIANPOdOPLWV YL TA KOTAYEYPAUUEVA YEYOVOTO.

H epyaoia Ba cuvdudlel otolxeia amod Toug TOUELG TNG osLooAoyiag, EMeEEpyaoiag ONUATOG, AVATUENG AOYLOMLKOU,
OTITLKOTOlNONG SE60UEVWV KOl CUCTNMATWVY TIPAYHATIKOU XPOVOU, e oToxo tn Snuoupyia evog epyaleiou mou Ba
propel va aflomotnBei t0o0 yla ekmatdeuTikoUg 600 Kal YLO EPEUVNTLIKOUC OKOTIOUG.

Nedio épsguvag:
Edappoyég mAnpodoplkng otn oslopoloyia
Evéeiktikni BLBAoypadia:

1. M. Baer and U. Kradolfer, “An automatic phase picker for local and teleseismic events,” Bulletin of the
Seismological Society of America, vol. 77, no. 4, pp. 1437-1445, 1987, doi: 10.1785/BSSA0770041437.

2. M. Withers, R. C. Aster, C. J. Young, J. |. Beiriger, M. Harris, S. G. Moore, and J. Trujillo, “A comparison of select
trigger algorithms for automated global seismic phase and event detection,” Bulletin of the Seismological Society
of America, vol. 88, no. 1, pp. 95106, 1998, doi: 10.1785/BSSA0880010095.

3. M. Beyreuther, R. Barsch, L. Krischer, T. Megies, Y. Behr, and J. Wassermann, “ObsPy: A Python toolbox for
seismology,” Seismological Research Letters, vol. 81, no. 3, pp. 530-533, 2010, doi: 10.1785/gssrl.81.3.530.

4. T. Megies, M. Beyreuther, R. Barsch, L. Krischer, and J. Wassermann, “ObsPy — What can it do for data centers
and observatories?,” Annals of Geophysics, vol. 54, no. 1, pp. 47-58, 2011, doi: 10.4401/ag-4838.
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L. Krischer, T. Megies, R. Barsch, M. Beyreuther, T. Lecocq, C. Caudron, and J. Wassermann, “ObsPy: A bridge for
seismology into the scientific Python ecosystem,” Computational Science & Discovery, vol. 8, no. 1, Art. no.
014003, 2015, doi: 10.1088/1749-4699/8/1/014003.

P. Goldstein, D. Dodge, and M. Firpo, “SAC2000: Signal processing and analysis tools for seismologists and
engineers,” in The IASPEI International Handbook of Earthquake and Engineering Seismology, W. H. K. Lee, H.
Kanamori, P. C. Jennings, and C. Kisslinger, Eds. Amsterdam, The Netherlands: Academic Press, 2003, pp. 1613—
1614, doi: 10.1016/50074-6142(03)80284-X.

S. M. Mousavi, W. L. Ellsworth, W. Zhu, L. Y. Chuang, and G. C. Beroza, “Earthquake transformer—An attentive
deep-learning model for simultaneous earthquake detection and phase picking,” Nature Communications, vol.
11, Art. no. 3952, 2020, doi: 10.1038/s41467-020-17591-w.

A. T. Ringler and J. R. Evans, “A quick SEED tutorial,” Seismological Research Letters, vol. 86, no. 6, pp. 1717—
1725, 2015, doi: 10.1785/0220150043.

A. Ahern, R. Casey, D. Barnes, R. Benson, T. Knight, and C. Trabant, SEED Reference Manual, Version 2.4.
International Federation of Digital Seismograph Networks (FDSN), 2012.

NPOYNOOEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

EMNINAEON NAPATHPHZEIZ (av untdpyouv):

H mapouoa AumAwpatiki Ba ekteAeoTel pe TN xprion umtodopwv kot Sedopévwy tou lvatitovtou Quoikig Ecwtepikol
™¢ g kot Fewkataotpodwv, Tou Mavenotnuiakol Kévtpou Epeuvag kot Kawvotopioag EAMEMA
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TITAOZ AINAQMATIKHZ
EPTAZIAZ:

Avantoén I'pa@ofeopntikod Movtélov Yo 1 X@poypovikn
Avaivon LeopiK®Ov AKoAovO1OV

OVOMOTENWVULO: ABavaolog MaAauog
Ztoweia Elonynty: TnA. Mpadeiou: 281037 (9884)
Email: amalamos@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027

ApLBpOG ortoudacTwv:

1

Npotewvopevn TplpueAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
botnta)

EmBAEnwWV:

MéAog e€eTaoTIKAC:

Mé£Ao¢ eEETAOTIKAC:

ABavaoclo¢ MaAduog

Oilutnog BaAAlavatog

lwavvng MaxouAGKNG

KaBnyntri¢ EAMeNa

KaBnyntrc EKNA

Av KaBnyntn¢ EAMENA

TuveruBAsnwyv (av
UTNtApXEL):
(ovouatenwvuua kat
éotntay)

OVOLOTENWVUHO:

186t

QiAutriog BaAAlavdtog

KaBnyntng EKNA

AteuBuvtig Ivotitoutou QUOLKNG
EowteptkoUl tn¢ Mg Kat Fewkotaotpodwy

MA.K.E.K-EAMeNa

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

ItoxoL:

H napouoa Suthwpatikn epyacia adopd tnv avantuén evog ypadoBewpnTlkoU LOVIEAOU yLo TN XWPOXPOVIKN
OVAAUGCHN CELOULKWV akoAoUBLWV. Baowkr O€a ival n avamapaoToon TWV OELOLKWY YEYOVOTWY WE KOUPWV EVOG

YPAdOU Kol TwV PETAEY TOUC XWPOXPOVLKWY OXECEWV WG AKUWV. MEe ToV TPOTO aUTO, N OELOULKA okoAouBia

HeTaTpEMEeTal o€ £va 6(KTUOo, TO omolo pnopei vo avaAuBel pe peBodoug tng Oewpiag Mpddwv.

KUplog otdxocg tng epyaciag eival n oxediaon, uhomoinon kot aLoAdynon evoc Ladnuatikol Kol UTIOAOYLOTIKOU

HOVTEAOU TtOU Ba EMITPETEL TNV OVATIOPAOTACN KOL OVAAUGHN CELOULKWY KOAOUBLWY péow ypadwv.

EldikoTepa, Ba peletnOsl 0 TPOMOC LE TOV OTIOLO N XPOVLKA KOL XWPLKA gyyUTNTA LETAEY OELOULKWV YEYOVOTWY UTTOPEL va
xpnotuomnotnBet yia tn dSnuoupyla akpwv PeTafd Twv avtiotolywv KOpPBwv. MapdAAnla, Ba efetaotel n enibpaon Twy
TIAPAUETPWY TOU HOVTEAOU, OTWG N UEYLOTN XWPLKH amdoTacn Kal N LEyLotn xpovikn diadopd, otn dour tou ypadou
KOLL OTNV QVaYyVWPLON OELOULKWY CUCTAS WV
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MeBoboAoyia:

Apxka Ba cuAAexBouUv oelopoloyikd Sedopéva amo SLaBECLUOUG OELGUOAOYLKOUG KATAAOYOUC KOl SLASIKTUAKEG
umninpeoiec. Ta debopéva Ba mepthapBavouy, petafl AAAWV, TOV XpOVo EKSHAWGCNG, TO YEWYPAPLKO TTAATOC KAl LAKOG,
TO €0TLOKO BABoC kat To PéyeBog kabe oelopoU.

2Tn ouvéxela Ba mpaypatonolnOel mpoemnefepyaoia Kal EAeyxog Twv Sedopévwy Kal Ba UTTOAOYLOTOUV OL XWPLKEG KOl
XPOVLKEC ATIOCTACELG LETAEY TWV OELOHLKWV YEYOVOTWV.

O ypadocg Ba opiletal wc:
G=(V,E,W)G=(V,E,W)

omou VV gival 1o cUVoAo TwV OELOIKWY YeyovoTtwy, EE To cUvolo Twv oxéoswv PeTatL Toug kat WW ta avtiotolya
Bapn Twv aKuwv.

AUo oslopol Ba cuvdEovTal OTav LKOVOTIOLOUV GUYKEKPLUEVO XWPOXPOVIKA Kpltrpla. AkoAouBwc Ba edpapuooctolv
oAyoplOpoL Oswpiag MNpddwv yla TNV avaAucon thg mPokUTTtouoag SOUNG, OTWE AVAAUGN CUVEESEUEVWV CUVIOTWOWY,
KEVIPLKOTNTOC, cuoTtadomnoinong kKA. TEAOG, Ta amoteAéopato Ba mMopoUCLAOTOUV HECW KATAAANAWY YpodLKWY Kot
SL06pOOTIKWY OTITIKOTIOLNCEWY, WOTE va lval Suvatr) n mapdAAnAn diepelivnon TNG XWPLKAC, XPOVLKNG Kol
vpadoBewpnTIKAG SOUNAC TWV CELOUKWY OKOAOUBLWV.

AvaeVOUEVa aOTEAEOLOTOL

Avapévetal va avarntuxBel éva Asttoupyikd ypadoBewpnTikO LOVTEAO TTOU Ba UIMOPEL VA LETATPETEL EVaV
OELOUOAOYLKO KOTAAOYO OE XWPOXPOVLKO ypado.

Méow TN avaAuong Tou ypddou ovapEVETaL va KATaoTel Suvath:
e N OVAYVWPLON XWPOXPOVLKWY CUCTASWY CELCHULKWY YEYOVOTWY,
e 1 Olepelivnon TG oXEoNG LETAEY CELOULKWY YEYOVOTWY,
e N HUEAETN NG €EEALENG OELOUIKWY OLKOAOUBLWY OTOV XWPO KAL OTOV XpOVO,
e navayvwplon SLadopeTkwY SOUWV KAl UTIOOUAS WV HECA OE LA OELOMLKN akoAouBia,
e N UEAETN TNG EMISPOONC TWV XWPLKWV KAL XPOVIKWV KpLtnpiwv otn doun tou ypadou,
e 1 omtikn Slepelivnon oUVOETWY OELOUONOYLKWV SESOUEVWV.

To teAikd anotédeopa Ba eivol £va uTtoAoyLoTiko mAaiolo mou Ba cuvdualel oelopoloyLKA Sebopéval,
vPopoBewPNTIKY avAAUGH KOL OTITLKOTION 0N, TIAPEXOVTAG £VO EVOAAOKTIKO EpYAAELD yLa TN HEAETN TNG SOUNG KOl TNG
€€EALENC OELOMIKWY OKOAOUBLWV.

Nebio £épsuvag:

Edappoyég mAnpodoplkng otn oslopoloyia
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Evéswtikn BLpAoypadia:

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

S. Abe and N. Suzuki, “Scale-free network of earthquakes,” Europhysics Letters, vol. 65, no. 4, pp. 581-586, 2004,
doi: 10.1209/epl/i2003-10108-1.

S. Abe and N. Suzuki, “Small-world structure of earthquake network,” Physica A: Statistical Mechanics and its
Applications, vol. 337, no. 1-2, pp. 357-362, 2004, doi: 10.1016/j.physa.2004.01.059.

S. Abe and N. Suzuki, “Scale-invariant statistics of period in directed earthquake network,” The European Physical
Journal B, vol. 44, no. 1, pp. 115-117, 2005, doi: 10.1140/epjb/e2005-00106-7.

M. Baiesi and M. Paczuski, “Scale-free networks of earthquakes and aftershocks,” Physical Review E, vol. 69, no.
6, 066106, 2004, doi: 10.1103/PhysRevE.69.066106.

M. Baiesi and M. Paczuski, “Complex networks of earthquakes and aftershocks,” Nonlinear Processes in
Geophysics, vol. 12, pp. 1-11, 2005, doi: 10.5194/npg-12-1-2005.

S. Abe and N. Suzuki, “Complex-network description of seismicity,” Nonlinear Processes in Geophysics, vol. 13,
no. 2, pp. 145-150, 2006, doi: 10.5194/npg-13-145-2006.

S. Abe and N. Suzuki, “Complex earthquake networks: Hierarchical organization and assortative mixing,” Physical
Review E, vol. 74, no. 2, 026113, 2006, doi: 10.1103/PhysRevE.74.026113.

M. Baiesi, “Scaling and precursor motifs in earthquake networks,” Physica A: Statistical Mechanics and its
Applications, vol. 359, pp. 775-783, 2006, doi: 10.1016/j.physa.2005.05.094.

S. Abe and N. Suzuki, “Dynamical evolution of clustering in complex network of earthquakes,” The European
Physical Journal B, vol. 59, no. 1, pp. 93-97, 2007, doi: 10.1140/epjb/e2007-00259-3.

S. Abe and N. Suzuki, “Determination of the scale of coarse graining in earthquake networks,” Europhysics
Letters, vol. 87, no. 4, 48008, 2009, doi: 10.1209/0295-5075/87/48008.

L. Telesca and M. Lovallo, “Analysis of seismic sequences by using the method of visibility graph,” Europhysics
Letters, vol. 97, no. 5, 50002, 2012, doi: 10.1209/0295-5075/97/50002.

J. Perez-Oregon, M. Lovallo, and L. Telesca, “Visibility graph analysis of synthetic earthquakes generated by the
Olami-Feder-Christensen spring-block model,” Chaos: An Interdisciplinary Journal of Nonlinear Science, vol. 30,
no.9,093111, 2020, doi: 10.1063/5.0007480.

S. Kundu, A. Opris, Y. Yukutake, and T. Hatano, “Extracting correlations in earthquake time series using visibility
graph analysis,” Frontiers in Physics, vol. 9, 656310, 2021, doi: 10.3389/fphy.2021.656310.

R. KoZelj, L. Subelj, and J. Bajc, “Methods for representing earthquake time series with networks,” Informatica,
vol. 48, no. 14, pp. 1-26, 2024, doi: 10.31449/inf.v48i14.5176.

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtdpyouv):

H napovoa AumAwpatikn Ba ektedeotel pe Tn Xprion umtodopwy kat dedopévwy Tou lvatitovtou Quaotkng Ecwteplkoy
™¢ Mg kat Fewkataotpodwv, Tou Mavenotnuiakol Kévtpou Epguvag kat Kawvotopioag EAMEMNA
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TITAOZ AINAQMATIKHZ
EPTAZIAZ:

AvATTVEN VTOAOYIGTIKOV GUGTI|LATOS TPOYUOTIKOV YPOVOV Y10 TNV
TPOGOUOIMGT] TG O1AO0GTS TOV YOV GTO Y MDPO YL EPUPUOYES

EIKOVIKNG TPUYROATIKOTNTOS

OVOLOTENWVUHO: ABavaolog MaAduog
Ztolxeia Elonyntn: TnA. padeiou: 2810 37 (9884)
Email: amalamos@hmu.gr
TuApo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xewepvo e€apnvo 2026 — 2027
AplOuo¢ onovdaotwv: 1
Npotewsépevn TpweAfc EmBAénwv: MéAoc eeTaoTikig: MéAog e€eTaoTIKAG:
E¢etaotuc) Emttporn: ABavdoLoc MoAdpoc TrUpidwy MovaylwTtdKkng lwdvvng MoxoUAGKNC
(ovouatenwvuua kat
sotnta) KaBnyntic EAMENA Av KaBnyntr¢ EAMENA Av KaBnyntrng EAMENA
TuveruBAEnwv (ov OVOMOTENWVUO: I5otnta:

UTtApXEL):
(ovouatenwvuua kat
éLotntay)

Ap. Eutuyia AdKkka

Epeuvntpla, EvtetaApévn Enikoupog
KaBnyntpia EAMENA

MNEPITPA®H AINAQMATIKHZ EPTAZIAZ:

ZtoxoL:

H napovoa Suthwpatiki epyacia adopd TNV avamtuén evog LOVTEAOU XWPLKOU NXOU OE ELKOVIKOUC KOGLOUG

Baolopévou os mpooopoiwaon tng S1adoaong Tou AXOU OE MPAYUOTIKOUS XWPOUC.

O kUpLoG 0TOXOG eival va aflomolnBeil mponyoUevn eumelpla oTnV AvAamTtuén cuoTnUATWY MPOoopoiwaong ray-tracing oe
TIPOAYHOTIKO XPOVO UE TN XPrioN TNG UTIOAOYLOTIKNG LKAVOTNTACG TNG KAPTAS YPADLKWY TOU EKACTOTE TOTILKOU UTTOAOYLOTH

wote va avarntuxBel clotnpa urtohoylopol Tou RYou.

H edappoyn Ba cuvbebei pe tnv yAwooa neplypadn eKOVIKWV KOGUwY X3D aAld kot AAAwY SLadikTuakwy Sopwv Omwe

webaudio api KA.

MeBoboAoyia:
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Apxika Ba peletnBel n Slebvng otdadbun yvpw amd 1o B€pa kal £metta Ba epeuvnBel oL TexVoAoyIKEG AUGELC TOU
npoodEpel o Sladiktuo yla To BEpa autd. Téhog Ba emiyelpnBei va cuvduaoTtolv oL TEXVIKEG AUCELG LE OTOXO TNV
QVATTUEN eVOC OUOTHOTOG TPOCOUOLWONG TPAYHOTIKOU XpOvou otnv S1adoacn Tou XoU O XWPOoUG KAl LEA.

Nebio £épsuvag:
Elkovikn paypatikotnTa
Evéewtikn BLpAoypadia:

E. Lakka, A. G. Malamos, K. G. Pavlakis and J. A. Ware, “Spatial Sound Rendering — A Survey”, accepted in International
Journal of Artificial Intelligence and Interactive Multimedia, vol.5 no.3 pp. 33-45, 2018, DOI: 10.9781/ijimai.2018.06.001

G Daskalakis, A Malamos, D Brutzman, E Lakka, “A Novel Methodology For Sound Spatialisation And VR Acoustics In The
Web”, Immersive and 3D Audio: from Architecture to Automotive (13DA), 1-8, 2025

E Lakka, M Papadaki, D Brutzman, R Puk, AG Malamos, “X3D Audio Graph for the consistent declarative representation
of the W3C Audio API”, The 26th International Conference on 3D Web Technology, 1-5 2021

E Lakka, D Brutzman, R Puk, AG Malamos Extending X3D Realism with Audio Graphs, Acoustic Properties and 3D Spatial
Sound The 25th ACM International Conference on 3D Web Technology, 1-9

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHS EPFAZIAS:

Na uTtdpxel o€ EMAPKELA N yVWON Tou padnuatog Mpadika kat Etkovikn MNpaypatikotnto

EMNINAEON NAPATHPHZEIZ (av untdpyouv):

BonBadve kal oL yvwoelg Tou padnuatog NoAupéoa kat Mpadikd oto Atadiktuo xwplc va anotelel mpoindBeon
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TITAOZ AINAOMATIKHZ Avanapaotoon Keypévov EMinvikdv og Tpago T'voong yo
EPTAZIAZ: , , , ’
Anuovpyia Araviioeov g Epotioeis oto Keipevo
OVOLATENWVUHO: EppavounA Mopakdakng
Ztoweia Elonynty: TnA. Mpadeiou: 2810379748
Email: mmarak@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéEAoG e€€TAOTTIKAG: MéAog e€€TAOTIKAG:
E¢etactuc) Emrpor: Mapakdkng Eupavouni Nanaddakng NikdAoog Mnotodkng SwTAPLOg
(ovouatenwvuua kat . :

Opotipog KaBnynt , , .
étnta) HOTHHOS RaFnvATS KaBnyntrig Entikoupog KaBnyntrig
TuveruBAsnwyv (av OVOLOTENWVUHO: 186t
UTTAPXEL):

(ovouatenwvuua kat
botnta)

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

KaBwg 0 0yKog TwV NAEKTPOVIKWY £yypadwV EMEKTEIVETAL EKOETIKA, N KOWVOTNTO AMOTEAECUATLKAC avalAtnong Kot
€€aywyng onUAvIIKwy TANPodopLwY amo HeydAa cUVoAa eyypadwv £XEL KATOOTEL Kplolun. Autd ta €yypada sival
ouvnBwg Slabéotpa oto kKowod, we LotooeAideg ) apyxeia. H avaAuon kal n avalntnon eyypddwv otnv eAAnviki yAwooa
glvatl 8UokoAn Aoyw TG YAWOOLKNAG TTOAUTIAOKOTNTOC KOl TWV TIEPLOPLOUEVWY SLABECIUWY EpyOAEiWV AOYLOWULKOU, OE
oUyKpLon pe AANEC YAWOOEG.

Ot péBodol avalntnong mou Pacilovtal o€ KEIPUEVO €XOUV TIEPLOPLOKEVN amtdS0an, ELBIKA OTAV TIPOKELTAL VL0l LEYAAOUC
oykou¢ Oebopévwy. Amattolvtal mponyuéveg peBodoloyieg yla tnv e€aywyr, TNV KAtavonon Kol TNV opyavwon
nmAnpodoplwv. OLFpadol N'vwong (KGs) £xouv avadelyBel wg Baoikr) TexvoAoyia yla ToV EUTTAOUTLIOMO Kal T Snuloupyia
cupdpalopévwy otnv avaluon dedopévwy.

Aut n SUMAWUATIKA adopd TNV AVATTUEN CUCTHATOC TO Oomoio Ba UeTaTpEMEL Kelpevo amno ta EAAnvika os ypdado
yvwong. To ouotnua Ba avaktd gyypada EAANVIKwy amnd tov loto kot Ba mpoenefepydletal To Keipevo. Oa epapuolel
TeXVIKEC emefepyaciog puowkng yAwooog (NLP) xpnolpomotwvrag tn BLPAodrkn spaCy NLP tng Python ] &AAN eAelBepn
BBAL0BNKN enetepyaoiag dpuoikng yYAwooag yla TNV availuon kabes mpotaong kal Ba amobnkelel Tov ypddo yvwaong
miou Ba e€dyel and to Keipevo oe Bdon ypadwv yvwong omwe n Neodj 1 Ao ehelBepo Aoylopikd Baoewv ypadwv
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yvwong. AkoAoUBwc, o ypadog yvwaong Ba xpnoLomoLeiTal yia SnULoupylo amavToswVY 08 EPWTNOELS TTIOU adopolV TO
Kelpevo tou ypadou.

ZtoxoL:

EkpaBnon ulomoinong umoloyloTtikwy cuotnuatwy emnefepyaciog GuOIKAG yAwooag Le olyxpova epyaAsia Kal
avanopaoctaocn yvwong oe Mpadouc Nvwong (Knowledge Graphs - KG).

Me0Bodoloyia:

1) MeA€tn Kol KATAvONon TOU YVWOTLKOU OVTLKELUEVOU TNG SUTAWMOTIKNAG UE HEAETN TNG OXETIKAG BLBAloypadlac.
Katavonon twv 51apopeTIKWVY EpYAAELWV TOOO yLa TNV avaAUacn KELPEVOU pLag GUOLKNE YAwooa Omwe ta EAANVIKG 600
KOL yla TNV avamnapdotocn tou oe ypado yvwong. 2) Emhoyr evog evbeiktikol mediou epappoyng. 3) Emhoyn twv
gpyaleiwv vAomoinong. 4) YAomoinon Tou UToAoyLoTIKOU GUGTAUATOC. 5) AELoAdynaon TnG amddoong Tou CUCTHATOC. 5)
Juyypadn NG SUTAWUATIKAG EpYAOLOC.

AVOMEVOUEVA OTTOTEAECHOTOL:

Kataokeur MPwTOTUNIOU cuoTAUATOG ou Ba €xel uAomolnBel pe ta emileyuéva epyoleia enefepyacioc GuUOIKNG
YAwaooag 000 Kal avamopaotaon TG OXETLKNG yVwonG Kol avoAUTLK Tteplypadr Tou otn SimAwpatikni epyacia. Mibavn
Snuooieuon TwV AMOTEAEGUATWY TNG SUTAWUATLKNG O CUVESPLO.

Nebio £épeuvag:

Enefepyaocia Quoikng NMwooag kat Avanapdaotacn N'vwong.

Evéewtikn BLpAoypadia:

1. M. Moapoxaxng, Teyvyt Nonuoaovy, exdocelc Néwv Texvoroyunv, 2023, Abnva.

2. 1. Tsampos, E. Marakakis, Domain- and Language-Adaptable Natural Language Interface for Property
Graphs, Computers 2025, 14(5), 183; https://doi.org/10.3390/computers14050183 , I. Tsampos, E.
Marakakis, 4 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.
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https://ceur-ws.org/Vol-3379/HeDAI_2023_paper406.pdf
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/jai.2020.09968

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

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

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

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

10. 1. 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 ANAAHWHZ AINAQMATIKHS EPFAZIAS:

Oa MpEmeL va EXEL TIEPAOCEL HE TIOAU KOAO BaBud ta padnuata «Aoyiko Npoypoppatiopdy, «Texvnt Nonuoouvn»
KoL «Zuotnpata lvwongy.

EMINAEON MAPATHPHEEIS (av urtdpyouv):
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TITACZ AINAQMATIKHE | AygrTvén Alohoyikod Tvotipatog ota EAAnvika pe Teyxvoloyieg
EPTAZIAZ: . , ,
Meyarov I'hoooik®@v Movtélmy

OVOLATENWVUHO: EppavounA Mopakdakng
Ztoweia Elonynty: TnA. Mpadeiou: 2810379748

Email: mmarak@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéAog e€eTaOTIKAC: MéAog e€eTaoTIKNAG:
E¢etactuc) Emrpor: Mapakdkng Eupavouni Nanaddakng NikdAoog Mnotodkng SwTAPLOg
(ovouatenwvuua kat
6Létnta) OpoTLpog KaBnyntng KaBnyntrig Entikoupog KaBnyntrig
ZuveruBAénwy (av OVOMATENWVULO: I8otnTa:
UTTAPXEL):
(ovouatenwvuua kat
botnta)

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

AuTth N SMAWPATLKA gpyacia amookonel otnv avamntuén piag Stadiktuakng epapuoyng (web application) mou emitpénet
OTOUG XpNoteg va aAAnAoemnidpouv og dualkn yAwooa, ota EAANVIKA, Le Eva olotnpa €Eunvng cuvopiag. To cuoTnua
Ba Aappavel to aitnua Tou xprnotn, Ba emikowwvel pe pa Baon yvwong n he pa Bacn dedopévwy yla tnv avaxktnon
Twv TAnpodoplwv Kol Ba emiotpédel pia amavinon oto xpnotn. 0o SiepeuvnBel n Suvatotnta mPodopLlkAg
ETUKOLVWVIAG E TO CUOTNMA LECW AOYLOULKOU avolyxTol Kwdika otnv eAANVIKN yAwooa kat n duvatdtnta aflomoinong
£VOC HOVTEAOU LLM.

Méow autng tng Stadilkaoiag, oL xproteg Bo pmopoUv va EMIKOWVWVHOOUV UE €va cUoTNUA SNULOUPYWVTAS ML
Slabpaotikn eumelpia Staddyou. H ouykekplpévn W6éa avolyel véeg SuvATOTNTEG ylot TNV avamtuén SLodpaoTkwy
edappoywv ToU XPNOLUOTIOLOUV TNV TEXVNTH VONUOGUVN YLO VO TIPOCHEPOUV EUEALKTEG AUOELG OTOUG XPrOTEG.

H uAomoinon Tou cuothpatog Ba anattrosl T xprion Stadopwv TeXVoAoyLwv, cuuneplapBavouévwy BLBALoBnKwy tou
umootnpilouv tnv avamntuén epappoywv Boclopévwy o peydla YAWooLka povtéha Omwe tng BLBALoBRKNg Langchain i
™G BLBAL0ONKNG spaCy NLP tng Python. EmumA£oy, yia Ty uAomoinon tng mMAeupdg tou client-side kal tng MAEUpAC ToU
server-side, purmopouUv va xpnotpomnotnBouv ot BLPAL0OAKeg React kot Nest.js avtiotowa.
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ZtoxoL:

EKpnAaBnon ocuoTnUATWY ETIKOWVWVIOE TOU XprOTN LLE TO UTTOAOYLOTIKO CUOTNUA YL avakTnon deSouévwy, xprion datasets
yla voice assistance, e€aywyr onUACLOAOYIKWY TTANPOGOPLWY OO EPWTNOELS TWV XPNOTWY, ETKOWwWVIa pe BAOELG
Sebopévwy Kal BAcELg yvwong .

Me0Bodoloyia:

1) MeA€tn Kol KAtavonon TOU yVWOTLKOU OVTIKELUEVOU TNG SUTAWHATIKAG e HEAETN TNG OXETKNG BLBAloypadiag.
Katavonon twv Stabéoipwy epyaleiwv yla xprion datasets (6nwg huggingface), petatponnig kewpévou os database query,
ETUKOWVWVIAC Pe Tn BAon yla avaktnon mMANPodopLwV Kol HETATPONN Toug ot Keipevo. 2) Emloyn evog evoelkTiKoU
nediou edappoyns. 3) Emloyn twv epyadeiwv ulomoinong. 4) YAomoinon tou UMOAOYLOTIKOU GUOTHHATOC. 5)
A&loAoynaon TnG amodoong Tou CUCTAUATOG. 5) Zuyypadn TG SUMAWMOTIKAC Epyaaiag.

AvapevOEVa amoTEAEoOTOL

Kataokeur MpwTOTUNOU cuoTratoc tou Ba £xeL uAomonBel pe olyxpovn texvoloyia emefepyaciag duokng yAwooag
KOL QVaTTapAOoTOOoNG YVWONG Kol avOAUTIKN Ttieplypadr tou otn SutAwpatikn epyacia. MbBavy dnuocisvon twv
OMOTEAEOUATWY TNG SIMAWUATLKAC 0 CUVESPLO.

Nedio épsguvag:

Mnxavikr) Madnon, Enegepyaoia OQuoikng NMwooag kat Avanapaotach N'vwong.

Evéewtikn BLpAoypadia:

1. M. Mapakakng, Texvntr Nonuoouvn, ekdooelg Néwv Texvoloylwy, 2023, ABrva.

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

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

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 (mpocBacn 13/2/2025).

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

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

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

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

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

NPOYNOOEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

Oa mpEneL va €XeL TTEpAOEL pe TIOAU KaAo Babuo ta pabnuata «Aoylkod MNpoypappatiopo», «Texvnti Nonpoouvn»
KoL «Zuothpata N'vwong.

EMNINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAGZ AINAQMATIKHE | AygyvmoTiké cvoTnna Yvaons o€ taboroyia pe apePardTnta Kon pe
EPTAZIAZ: , . , . , ,
oema@n oto EAAnvika pe ™ ypnon Meydiov I'hwooikod Movtélov.
OVOLATENWVUHO: EppavounA Mapakdkng
Itoweia ElonyntA: TnA. Mpadeiou: 2810379748
Email: mmarak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-27
AplOuoG ortovdactwv: 1
, , E : E : BAE :
Npotewdpevn Tpwuehdc EmBAEnwY ZuverBAénwy ZuvenBAEnwv
E¢etaotwkn Emtpon: EppavouiA Mapakdikng NikOAaoc NamaddKnc SWTAPLOC MMOTOAKNC
Opotog Kabnyntng KaBnyntng Enikoupog KaBnyntng

MNEPITPA®H AINANQMATIKHZ EPTAZIAZ:

AuTn n SUTAWHATLKA gpyacia oToXEVEL OTNV AVATTTUEN EVOC ZUOTHMATOC M'VWaong To omoio Ba kavel Stayvwaon acBsvelwy
Tou oxetilovtal pe tn moboloyia pe Baon Ta cupmTwpato ou epdavilel £vag aobevig. To cuotnua Ba xpnoLomoLel
oafeBatdotnta Kata tn Stayvwaon tou. Ta anoteAéopata TG aoBévelag N Twv acBevelwv mou Ba e€ayel Ba cuvodevovtal
pe mBavotnta n omoia Ba kabopilel Tov BabBud woyvog g acBévelag. O xpAoTng o omolog umopsei va sival eite évog
aoBevic 1 évag Bepamnwy Latpog péow tng Slemadnc Tou cuotAATog N omoia Ba unootnpiletal and £va Meyalo
Mwoowo Movtélo/Large Language Model (LLM) Ba ekdpdlel otnv EAANVIKA TO KUPLO CUMMTWHA TIOU £XEL 0 acBeviic. To
LLM Ba aAAnAoemiSpd ota EAANVIKA e TO XproTh yLa ETILITAEOV SLEUKPLVLOTIKA OTOLXEla TTou oxetilovtal Pe To TTpOBAnUa
ToUu 0.00evoUC OTIWE AAAQL CUUTTTWHLOTA, OLKOYEVELOKO LOTOPLKO, LATPLKEG EEETAOELG TTOU TILBAVOV va SLaBETEL 0 XPHOTNG
KTA. To obotnua Ba Stapopdwvel pla epwtnon oe Prolog n onoia Ba ekteAeital otn Baon yvwon Tou cuotnuatog. To
oVoTNUA HEOW Tou LLM Ba amavta oto xpriotn otnv EAAnvikn pe Bdon ta amoteAéopata ano tnyv ensfepyacia tng Prolog
€£pWTNONG Ao TN BAon yvwong. To cuotnpa Ba KAvel SLAyvwon yla tnv acBEvela f Tig acBEveLeg TTOU CUVEEOVTAL LE TA
OUYKEKPLUEVA LATPLKA gupnpata. H e€aywyn TG yvwong yLa To CUYKEKPLUEVO oloTtnua Oa BacloTel 08 EMLOTNUOVIKA
apBpa, Lotpikda BLBALa Kal og gpmelpoyvwpoves. O TEAIKOC XPAOTNG TOU CUCTAKATOC UTOpEL var eival gite £vag ylatpog
Tou Ba XpNoLomoLel To cUOTN A CUMBOUAEUTIKA i} €vag amAdg XpHotng Tou Stadiktuou mou evlladépetal va LabeL mola
eival n mo mBavi a.cBévela yLa T CUUTTWUATA TOU.

H emloyn tng texvoloylag Twv Zuotnudatwy MNvweong Kat n ouleuéng Tng pe tn olyxpovn texvoloyia twv LLM eival n
KatAAnAn yia tn AUGn ToU CUYKEKPLUEVOU TIPOBARUATOC. ITOXOG Mg £lvoil TO TEAKO CUCTNHA YVWONG va eival elxpnoTo,
n aA\nAenidpacn pe Tov XpRoTn va eival mapopoLla e autr ou Ba elxe o acBevn¢ pe éva ylatpod maboAoyo. TéENog, To
ovotnua Ba Stabétel eldikA SleMmiKowwvia yla evnuépwon t¢ BAong yvwong ord To LNXOVIKO ywwong KabLotwvtag To
oloTnUa enektdolto. To cvotnua yvwong Bo tpéxel oto Stadiktuo Kal n uAomoinon tou Ba yivel pe Sladopa epyaieia
onwg SWI-Prolog, Python, LLMs like GPT-4, Claude 3.5, Llama 3.3, DeepSeek V3, kat dAAa.
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Ztoyol:

OL otoyoL TNG SUTAWMOTIKNAG epyaciag elval n HEAETN TG avamapAotacng Kot Tng enetepyaoiag aBERaing LATPLKAG
yvwong otov Topéa tng Naboloyloag kabwg kat n ouleuén Twv TEXVOAOYLWV TWV CUOTNUATWY Baoswv N'Vwoeswv e Th
ouyypovn Texvohoyia twv LLMs.

MeBodoloyia: 1) MeAETn Kol KATAVONON TOU YVWOTLKOU QVTIKELLEVOU TNG TTUXLOKAG HME MEAETN TNG OXETIKNG
BLBAloypadiag. Katavonon twv StapopeTikwv HeBodwyv avanapaotoaong aB£faing yvwong og mpoBARLOTO TG LATPLKAG.
2) Emdoyn NG KataMnAng pebodou umoloylopol tng afefatotntag os mpoPAnuata moaboloyiag. 3) Emdoyr tou
KataAAnAou LLM. 5) vAomoinon tng dtemadng kat Tou SlayvwoTlkoU cuoTatog yvwong. 5) AELloAdynon tng amodoong
TOU GUOTHMOTOG. 5) Zuyypadr TG SUMAWUATIKAG Epyaciag.

Avapevopeva amoteAéopata: To OQVOLEVOUEVO OMOTEALOHOTA TNG OSUTAWMOTIKAG Ba elval n avamtuén evog
Slayvwotikol cuothuatog otnv maboloyia to omoio Ba €xel Siemadr os EAANVIKA Kot Ba kavel Siayvwon e
ofeBatdotnta. MiBavr Snpocieuon TwV AMOTEAECUATWY TNG SUTAWMATLKAG 0 CUVESPLO.

Nedio €peguvag: Mnxavikr yvwong, cuotnuata yvwong, apfefatdtnta, enefepyacia puaoikng yAwooac.

Evéewktikn BLpAoypadias:

1. M. Mopaxakng, Teyvyty Nonuoabvy, Exdoceig Néwv Texyvoroyiav, 2023.

2. M. Mapakakng, Prolog: Mpoypoauuatiouoc os Aoyikn yia Texvnti Nonuoouvn, Ekddoelg Néwv Texvoloylwy, 2"
£€kboon 2019.

3. A.Papakonstantinou, A Web-Based Differential Diagnosis System based on ICD10 using multiple knowledge bases,
MSc Thesis, Department of Electrical and Computer Engineering, Hellenic Mediterranean University, July 2026.

4. W. Yang, L. Some, M. Bain, B. Kang, A comprehensive survey on integrating large language models with
knowledge-based methods, Knowledge-Based System, April 2025,
https://doi.org/10.1016/j.knosys.2025.113503.

5. R. Lakatos, P. Pollner, A. Hajdu, T. Jod, Investigating the Performance of Retrieval-Augmented Generation and
Domain-Specific Fine-Tuning for the Development of Al-Driven Knowledge-Based Systems, Mach. Learn. Knowl.
Extr. 2025, 7, 15, https://doi.org/10.3390/make7010015.

6. M. Giannoulis, H. Kondylakis, E. Marakakis, COSMOS: A web-based, collaborative knowledge system
using ontologies and managing uncertainty, Proceedings of 11th International Conference on PErvasive
Technologies Related to Assistive Environments (PETRA 2018), June 26-29, 2018, Corfu, Greece, pp.
441-448, ACM, doi: https://doi.org/10.1145/3197768.3201555.

M.Papadakis, S. McPhee, Current Medical Diagnosis & Treatment, McGraw Hill, 2015.

D. A Grimes, K. F Schulz, Refining clinical diagnosis with likelihood ratios, The Lancet, Vol 365,
April 23, pages 1500-1505, 2005.
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NPOYNOOEZEIZ ANAAHWHSE NTYXIAKHZ EPTAZIA:

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

Tqpo: Hlektpordywv Mnyovikov & Mnyovikov Yroroyiotov (HMMY), EAMEITA
Topéag: Tnienuowoviov kot Texyvoroyiag ITAnpogopikng
Iepiodog: Xewepvo e€aunvo 2026-2027
Ap1Opdg LmrovdacTov: 1

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

, Mapkakng Euayyelog JTPATAKNG ANUNATPLOG Maotopdkng MrewpyLog
IIpotewvopevny
Tpupzhig Egetactucii Avarnpuwig
Emtponn: KaBnyntic,
(ovouatemvoua kol , , ,
1010THTA, OV DIEGPYOVY) AvarAnpwtng Ka8nyntrg Ka®nyntng TuAUA ALOLKNTIKAG
Emiotiung kat
Texvoloyloag

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ :

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

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

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

Ztoyol:

1.

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

Avapevopeva ArtoteAéopata:

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

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

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

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

Nedio Epeuvag:

1. Neural Network-Based Anomaly Detection

2. Real-Time Network Traffic Analysis

3. Deep Learning for Pattern Recognition in Networks

4. Adaptive Al Models for Network Performance Optimization

5. Network Security and Intrusion Detection Systems

6. Artificial Intelligence in Network Monitoring

Evéeiktikn BifAoypadia:

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

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

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

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

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

NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av urtdipXouv):
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TITAOZ AINAQMATIKHZ

EPFAZIAS: IoT Forensic Pipeline for Collection, Normalisation, and Correlation
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Empiénov: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:
Npotewopevn TpwueAng Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog

E€etaotikn Emutponn:

Epeuvntng I, Epguvntikd

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

51otnTa, av undpyouv) AvarAnpwtrig KaBnyntrg KaBnyntrig BLONXQVIKGY SUGTNATWY
(INBIZ)

TuvenBAénwv (av OVOMOTENWVULO: I5otnta:

UTTAPXEL):

(ovopatenwvupo Kat

WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

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

ZtoyoL:

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

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

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

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

MeBodoloyia:

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

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

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

Examine security and compliance aspects (access control, MFA, encryption in transit/at rest, data minimization).
Propose a framework and guidelines to support dependable evidence acquisition and correlation in
heterogeneous loT settings.

AVOUEVOEVO QTTOTEAECHLOTOL:

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

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

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

Nedio £peuvag:

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

Evéewtikn BipAoypadia:

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

Al-Mousa, M. R. (2021, July). Generic Proactive IoT 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, 0., & Chehab, A. (2022). Advanced digital forensics and anti-digital forensics for
loT systems: Techniques, limitations and recommendations. Internet of Things, 19, 100544.

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

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

NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
60




TITAOZ AINAQMATIKHZ Evaluating Wireless Networks for UAV-UGYV Cooperative
EPTAZIAZ: . . . .
Operations in Emergency Communication
OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Empiénov: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Mpotewopevn Tpwuehiig Mapkdkng Eudyyehoc 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
) Epeuvntng I, Epguvntikd
(ovouatenwvuua kat , . .
516 ) AvarAnowTAc KoBnvnth KaOnvnr Kévtpo «ABnvay», Ivotitouto
1610TNTAO, AV UTTAPXOUV) npwINg nyntne nyntne BLOMNXQVIKGV FUTNHATWY
(INBIZ)
TuvenBAénwv (av OVOMOTENWVULO: I5otnta:
UTTAPXEL):
(ovopatemwvupo Kat
WdLotnta)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

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

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

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

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

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

Me0BodoAoyia:

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

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

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

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

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

AVOMEVOLEVO QTOTEAECHLOTOL:

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

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

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

Nebio £épsuvag:

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

Evéewktikn BLBAoypadias:

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

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

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

NPOYNOGEZEIZ ANAAHWHZ EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtcapyouv):
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TITAOX
AIMTAQMATIKHXE Avaivon ooung tov Linked Open Data Cloud
EPIAXIAX:
Trouzia Ovopa‘rsno')t’vuooz Zotmpng Mrateikng
Eronynti: TnA. .Fpa(pswv. '
Email: sbatsakis@hmu.gr
Tuqpa: HAektpordymv Mnyavikov & Mnyovikédv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kot Teyvoroyiag ITAnpopopiknig
Iepiodoc: Xeepwvo eEaunvo 2026-2027
AprOpog 1
OTOVOUCTAOV:
IIpotervopevy Empiénov: YovempBAiinov: XovempBAiinov:
Tpwpeg
EéetacTikn Xompng Mratcdkng Nikog [Mamaddkng Xapng Homwaddkng
Emtpom:
l(gl‘z;%?z?;ﬁvwa o Enikovpog Kabnyntg Kobnynmg Avaminpomc Kabnynmg
DITAPYOVY)
TuveruBAénwy (av OVOLOTENWVUHO: 166t
UTTALPXEL):
(ovopatemwvupo Kot
dLotnta)

HEPII'PA®H IITYXIAKHX EPT'AXIAX:

210 mAaicla g epyaciog Oa avalvBel n doun tov e&gtactel ) doun Tov Linked Open Data Cloud (LOD) kot ot
010N TEG TOL (CLVOAIKO pEyeBog, apBnog kKOpPwv, cvvoesiudtTTa, KeEVIPIKOl KOPPOL KTA.). XuyKekpluéva Ie
xPNoN EPYUrEi®V avoryTOL AOYIGHIKOD Kot EEKIVOVTOG amd KeVIPKovg KOpBovg tov LOD Ba akolovdnbodv ot
GUVOEGOL OGTE Va Yivel akpiPng kataypaer tov. H dradwkacio avtr Oa meptlappdvel EmovoinmTTiKd EVIOTICUO
GUVOEG LMV, GOVOEST), KATERAGLO SEQOUEVMV, OVAAVOT), EVIOTIGUO GLUVOEGH®Y KTA. (crawling). O¢ eEetaoctel 1)
dvvotdtra amobnkevong tov LOD cloud ce éva oot dcote va elval €Kt 1 ATOTEAEGUATIKY VTOBOAY|
gpomudtov ce SPARQL 610 chvord Tov.

Y1001

1. Anpovpyio k®dka yia crawling tov LOD cloud.
2. Mekét dvvatomtog amobnkevong otypdtuomov tov LOD cloud kevipikd og éva cvotnpa.
Me0odoroyia:

Emiioyn xotoarAAnAomv epyoreiov avolytod AOYIGHIKOD Yo crawling Kot yio semantic web Kot EQopLOYnG TOVG
610 60voro Tov LOD cloud kot a&ioAdynon tov amoteheGUATOV.

Avopevopeva amoteléopaTo.:

1. Keipevo dumhopatikng epyaciog mov agopd v dour tov LOD cloud kot Slides mapovcioong
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2. Kmowag mov Ba ypnowomombel yio LOD cloud crawling kot amoteAéopata aglohAdynong mov Oa
avépovv oto github.
3. ITBavn epyacia N Tapovciaon 6 GYETIKO GLVEOPLO OV VITAPYOVV EVOLUPEPOVTO OTOTELEGLOTOL

Iledio épevvac:

1. Znupacioroyikdc lotog
2. Linked Open Data

Evosiktikn piproypaoio:

l. YAé padnudrov Teyvntmg Nonpoovvng kot Xnpoactoroykod Iotoh
2. Xyetikég onpooievoels oe google scholar/scopus.

MNPOYIOGEXEIX ANAAHYHY NITYXIAKHY EPTAYIAY:
Texvnm Nonpootvn ko Znpoctoroykdg lotog
EIIINAEON NTAPATHPHXEIX (av vrdpyovv):
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TITAOX
AIMTAQMATIKHXE E@appoyn Nevpovikaov Atktoov I'pdeov og I'pagovg I'voong
EPTAXIAX:
Trouzia Ovopa‘rsno')tmuooz Zotmpng Mrateikng
Eronynti: TnA. .Fpa(pswv. '
Email: sbatsakis@hmu.gr
Tuqpa: HAektpordymv Mnyavikov & Mnyovikédv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kot Teyvoroyiag ITAnpopopiknig
Iepiodoc: Xeepwvo eEaunvo 2026-2027
AprOpog 1
OTOVOUCTAOV:
IIpotervopevy Empiénov: YovempBAiinov: YovempBAriTov:
Tpwpeg
EtstaoTiki Zommpng Mrotcdakng Nikog [Mamaddkng Xapng [Moamaddkng
Emtpom:
z(g;?r/:yjz?sza o Enikovpog Kabnyntg Kobnynmg Avominpotg Kabnynmg
DITAPYOVY)
TuveruBAénwy (av OVOLOTENWVUHO: I66tnTO:
UTTALPXEL):
(ovopatemwvupo Kot
dLotnta)

HEPII'PA®H IITYXIAKHX EPT'AXIAX:

210 mAaicta g epyaciag Ba ypnoyoromBodv vevpovikd diktva ypaemv Graph Neural Networks (GNN) ce
yphoovg yvoong Knowledge Graphs (KGs). Ot ypagot yvdong ypnoiomolovviol 6 Heyaho Pabud otnv
aVATOPACTOCT] YVOONG, E0IKE GE 10TPIKEG EPOPUOYES OALL GLYVE OeV TTEPLEYOLV TANPN TANPOPOpPin. KOOMC
oLVOLALOVY OEOOUEVA ATt SLAPOPES TINYES E OLAPOPETIKA EMITESA TANPOTNTOG Kol AELOTIOTIOG GLUVETMG VILAPYEL
avayKn yio SuvatotnTa TPOPAEYNS TOGO TY®V TOL AEiTOLY 0G0 KoL VITOPENG 1 U1 OKULAV TOV TPOG TO TOPOV OEV
vopiotavtalr oe  vrdpyovieg I'pdeovg. Tomwol odydpiBuor pnyovikng pddnong ocvyva oev  omodidovv
IKOVOTIOMTIKA GE QTN TNV TEPITTMOT KAODG 0V £XOVV GYESOGTEL Y10 EQAPLLOYN GE OEOOUEVO LE LOPPT] YPAPOV
onwg ta KGs, adld to GNNSs mov amoteAohv Tpdc@atn 101KN TEPITTMOOTN VEVPOVIKGOV SIKTO®V £ivorl KATGAANAQ
Yo xp1o” 6€ TETO0L TOTTOV dedopéva Kot Oa ypnoporomBovy ota mhaicia g epyacioc. Katd v didpreio g
gpyaocieg Oa ypnoomomBovv GNNs ce KGs kat Oa yiver a&loddoynon g anddoong tov poviéAwv mov Ba
onuovpynOovv.

Y1601

1. Mdabnon katoAAwv poviéAwv GNNs 6g vapyovteg Ypapovg yvaong.
2. A&iohdynom anddoong TV HovtéAwmV Tov Ba avomtuyfovv

MeOodoroyia:
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Avantoén poviédowv GNNs pe SlopOpETIKEG TOPOUUETPOTOINGELS YPNOLLOTOIDMVTOS VITAPYOVTO TPAYUATIKG M
ovvOetikd KGs yio training kot performance evaluation pe Tig Tumikég HETPIKES UNYOVIKNG ndbnong (precision,
recall, F1 measure, AUC) avtdv TV LOVTEA®DV.

Avapegvopeva amoterléopatos:

1. Keipevo dumthopatiknig epyaciog wov agopd v onpovpyic GNN models kot Slides mopovcioong
2. Kmowag yo training ko evaluation kot amoteAéopoto 0o dYNoNG.
3. IIBavn epyacio 1 Topovciosn e GYETIKO GUVESPLO OV VITAPYOLV EVILUPEPOVTO ATOTEAEGLOTO

Iledio épevvac:

1. Texvnm Nonpooivn
2. Avamapdotoon I'voong
3. Mnyoavikn Mébnon

Evociktikn prphoypagio:

l. Yo podnpotog Teyvntig Nonpoovvng, Mnyavikng Mdabnong
2. Zyetkég dOnpootevoels oe google scholar/Scopus.

MPOYIIOOEXEIX ANAAHYHY IITYXIAKHY EPTAYIAY:

Teyvnm NonpootHvn
EINIITAEON INAPATHPHXEIX (av vmdpyovv):
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TITAOX A&wordynon Meyarov INowoowkav Movtélmv 6 My Movotovo
AIMMAQMATIKHE Yvrroyiopo (Defeasible Reasoning) pe Xpnion Kipokdoipov
EPI'AXIAX: Benchmark
Trouzia Ovoparsno')YUuO: otmpng Mrateikng
Eionynth: Tni. I'pageiov:

e Email: sbatsakis@hmu.gr
Tuqpa: HAektpordymv Mnyavikov & Mnyovikédv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kot Teyvoroyiag ITAnpopopikng
Iepiodoc: Xeepwvo e&aunvo 2026-2027
AprOpog 1
OTOVOUGTAOV:
IIpotewvopevn Empiénov: YovemfBAiinov: YovempBAiTov:
Tpwpeg
EtstaoTiki Zommpng Mrotcdakng Nikog [Mamaddkng Xapng [Moamaddkng
Emtpomi:
(ovouatermvoua kot , , , , ,
11670, Qv Enikovpog Kabnyntg Kobnynmg Avominpotg Kabnynmg
DITAPYOVY)
TuveruBAénwy (av OVOLOTENWVUHO: I66tnTO:
UTTALPXEL):
(ovopatemwvupo Kot
dLotnta)

HHEPIT'PA®H IITYXIAKHX EPT'AXIAX:

210 mAaioto g epyaciog Ba eetaotel ) IKavoTnTo TOV PEYAA®V YA®WGGIKOV poviédwv (Large Language Models
- LLMs) va ektedolv un povotovo cvAloyiopd (defeasible reasoning), oniadn cvAloyiopud pe kavoveg ot omoiot
emogyovtal eEaupéoelg Kot evogyetTat vo cuykpovovton peta&d tovs. H epyacia facileton og vrdpyov benchmark
un povétovav Bempidv, 1o omoio Bo emektabel dote Vo KOTOOTEL TANPWOS KAUOKOCIHO. Xvykekpluéva, Oa
avantvydel yevwrtpila 1 omoia o Tapdyel mpoypoppotiotikd Oewpieg dtapopetikav dopmv (chain, chains, circle,
circles, dag, levels, hierarchies) yia avBaipeteg TéC TV TOpApETpOV TOVG, Lol pe TNV avticTolyr STHTMON
TOVG GE PLOIKT] YAMGGH KOl TO OVOUEVOUEVO GUUTEPOGLOL, TO OTOI0 TPOKVITEL TUTIKA OTO T GNUOGLOAOYIO TNG
U HOVOTOVNG AOYIKNG Yopig avdykm yepokivnng emonueioong. Ztn ovvéyxelon o a&toloynbei cvvoro
ouyxpovev LLMs, 1660 cupfatikdv 660 kot reasoning LOVIEA®V, MG TPOG TNV ENIAVOT TV Be®plidV avTdV, LE
oTadlKY aENoN Tov PEYEBOVE TOVG MGTE VO EVTOMIGTEL TO oNueio 6TO 0moio KOTAPPEEL 1| ATOO0GT, EEYOPIOTA
avd tomo Bewpiag kot avd poviého. Téhog, Oa TpaypatomromBel TOGOTIKY AVAALGT TOV TUTOV GPAALOTOS TOV
epeaviouv tar povtéda, Ommg M vioBétnon ¢ vrdbeong kKAelotov koOcuov (closed-world assumption), n
EI00YMYN YEYOVOT®V TO 0TolaL OV 3OO KAV, KOl 1 0dVVAUIN AVOYVAOPLIoNS TOV TEPUTTOCEMY GTIG 0T01eg OgV elvar
amodei&plo ovTe Eva GUUTEPAGLO OVTE 1) APVNON TOV, EAAEIYEL TPOTEPAOTNTOS LETAED GUYKPOVOUEV®V KOVOV®V.

Y1001

1. Avantuén yevvnTplog KMUOKOGIU®V U HOVOTOVOV BE@PLDV, [LE QVTOUOTH TOPAYOYT TNG OLOTOTMONG TOVG GE
QLOIKT YAMOOW KOl TOV AVOUEVOUEVOL GUUTEPAGLOTOC, WG enekTdcylo benchmark a&loldynong.
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2. Mehétn g amddoong kot TG KAludKkwoong morllanimv LLMs oto benchmark kot evtomiopdg tov opimv tovg
avd ToTo Bempiog.

3. ITocotikn| avdAvon Kot KOTNyoplomoinoT TMV GEUAUAT®OV GLALOYIGHOD TOV HOVIEAMVY Kol KPITIKY OVOAVOT)
TOV ATOTELECUATOV.

Me0odoroyia:

Avantoén yevvniplog Bempidv pe Pdon TV TLUTIKY ONUACIOAOYIM TNG UN HOVOTOVNG AOYIKNG, onuovpyio
KMpokootpov benchmark kot yprion oOyypovov, eAehBepa tpocPacipumy Kot tomikd ekteAéciuwv LLMs yo thv
a&l0A0YNOY TOVG. XTOUTIOTIKN GVAAVLOTN TV OTOTEAEGUATOV KOl KOTNYOPLOTOINGN TOV COUAUATOV avEd TOTO
Bempiog kot avd povtéro.

Avapegvopeva amoterléopatos:
1. Kelpevo simAmpotikng epyociog mov apopd v wovotnto tov LLMs o un povétovo cuiroyiopod kot Slides
TPOVGioNG

2. Tevwnrpua Bewprov, benchmark a&loldynong kot avorytd npocPdcipa anoteAécpata agloldynong mov Ha
avépovv oto github.

3. I[iBavn epyacia 1 TapovGinoT G€ GYETIKO GLVEIPLO OV VILAPYOVY EVOLOPEPOVTO. OTOTELECLLATOL

Iledio épevvac:

1. Avanapdotaon ['vioong ko Mn Movotovog ZvAroyiopog
2. Meydra I'hoookd Movtéla

Evosiktikn prproypagio:

1. YAé pobnuatog Texvnmc Nonpoouvvng
2. I. Tachmazidis, S. Batsakis, G. Antoniou, "Benchmarking Defeasible Reasoning with Large Language Models
- Initial Experiments and Future Directions", arXiv:2410.12509, 2024.

3. Eyetikég onpootevoelg oe google scholar/scopus..

MPOYITOOEXEIX ANAAHYHY NTYXIAKHY EPTAYIAY:

Texvnm Nonpootvn
EIIIITAEON INAPATHPHXEIY (av vzapyovv):
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TITAOZ AINAQMATIKHZ A&oroynon Meydrov Moooudv Movtéhov 6 Avamtoén
EPTAZIAZ: 7
Aoyiopuikov

OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -

Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:

Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

21a mAaiola tng epyaociag Ba e€eTAOTEL N IKAVOTNTA TWV LEYAAWY YAWOOLKWV HovTtéAwV (Large Language Models - LLMs)
va avamtiooouv Aoyloptlkd. H epyacia Ba mepllapfdvel avalntnon oxetkwv benchmark oco yivetat molo
emkatpomolnpévwy ( Evéeiktikd SWE-bench). H alohdynon Ba adopd evpog Asttoupylwyv (avantuén kwdika, dokuun,
debugging) kat LLMs mou Ba a§lohoynBoulv oe oclvolo amno benchmarks. Zkomdg tng epyaciag Ba eival n eokeiwon tou
doltntn pe TIg SpaoTikEG aAAayEC Tou pépvel n xpron LLMs otnv avamtuén Aoylopkol Kat otnv afloAdynon autwy Twy
OAAQYWV OTNV TPEXOUOA XPOVIKI OTLYU)..

ZtoyoL:

1. Avalnmon, a&lohdynon kot mBavodg Avamtuén benchmarks yio avémtvoén Loyiopuod.

2. Mehétn g amddoong kat e kKMpdkmong toAlanidv LLMs oto benchmark kot evromiopog tov opiov
TOVG,.

3. Tocotikn avdAvomn Kol KOTNYOPlOmoiNon TOV CEOAUATOV TOV HOVIEA®V Kol KPUTIKN ovOAvoT TV
AMOTELECUATOV

MeOodoroyia:

Avalntnon, cuykévipmon 1 Kot Avantuén benchmark kot yprion cOyypovev, ehevBepa TposPacipmy Kot Tomikd,
exteAéoiuov LLMs yuo v a&loddynon tovg. XTaTioTIKY odVAALGT TOV OTOTEAECUATOV Kol KOTYOPLOToino
TOV COOALATOV oV TOTTO Epyaciog Kot avd LOVTELO.
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AVOMEVOEVO OMOTEAECLOTOL:

1. Keipevo smlmpatikng epyaciog mov agopd v wkavotnta tov LLMs og avdntuén Aoyispikov kot Slides
TOPOLGIOONG

2. Benchmark a&oAdynong kot avorytd mpocsfdoipa anoteAéopata a&toldynons mov Ba avéfovv oto github.
3. IIiBavn epyacio 1| TOPOVGINCT| GE GYETIKO GLVEIPLO AV VILAPYOVV EVOLOLPEPOVTO. OTOTELECULATOL

Nebio épeuvag:

1. Avantuén Aoyiopkoh
2. Meydia I'hocoucd Movtéia

Evéewktikn BLpAoypadias:
1. YAé pobnquatog Texvnme Nonpoouvvng
2. Zyetkég dnpoactevoelg oe google scholar/scopus

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPFAZIAS:

Texvntr) Nonuoouvn
ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINNQMATIKHZ

EPTAZIAL: A&wordynon Xpnong Teyvntig Nonpoovvn ot onpdécia Awoiknon
OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:
Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Entikoupog KaBnyntrig KaBnyntrig Avarnpwtrig KaBnyntnig
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

21a mAaiola Tng epyaociag Ba e€etaotel n kavotnta twv epyalieiwv Texvntng Nonpoouvng-Artificial Intelligence (Al) kat
Slaitepa Twv peydAwv yAwoolkwv povtéAwy (Large Language Models - LLMSs) va urtootnpilouv pyacieg kal vo auavouy
TNV TAPAYyWYLKOTNTA 0TO SNUOOLo TopEa. H epyaocia Oa mepthappavel avalitnon oxetikwyv benchmark r/kot dnuovpyia
TouG. HafloAoynon Ba adopd eUPOG AELTOUPYLWV KOL EPYACLWV TOU EUPUTEPOU SNUOCLOU TOPEN KALLOKOUEVOU BaBuou
SduokoAiag kat apBuol LLMs rtou Ba aglohoynBouv. Epdacn Ba §00sl oe mepmtwosLg xprong mou adpopouv Tov EAANVIKO
Anuooto Topga. Ikomdg TN epyaciog Ba eival n e€oikelwon tou doltntr e TIG SPACTIKEG aAAAYEG TTOU GEPVEL N XPHOoN
LLMs otnv Aettoupyia Tou SNpOoLOU TOPED KAl OTNV a€LOAGYNGCN AUTWY TWV AAAQYywWY OTNV TPEXOUCA XPOVLKA OTLYHN.

Itoxol:

1. Avalnon, a&lodldynon kot Tihavag Avantuén benchmarks yia epyacieg evpvtepov dNUOGIOVL TOUED.

2. Merém g amddoong Kot g kApdkwong moAraridv LLMs oto benchmark kot eviomiopog twv opimv toug.
3. Tocotikn avdAvon Kol KOTNYOPlOMoiNon TOV CEOAUATOV TOV HOVIEA®V Kol KPUTIKN ovOAvoT TV
ATOTELECUATOV

Me0odoroyia:

Avalntmon, cvykévipmwon 1 kot Avartoén benchmark kot yprion cvyypovov, erevBepa TpocPaciumy Kot Tomkd
exteléomv LLMs yio v a&loAdynomn tovg. ZTaTioTiKn 0VOALGT TOV OTOTEAECUATOV Kol KOTYOPlomoinom
TOV GEUALATOV 0VA TOTTO £PYACIAG KoL 0VA LOVTEAO.
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AVOMEVOEVO OMOTEAECLOTOL:

1. Keipevo dumAopatikig epyaciog mov apopd v Kavotnta twv LLMs o€ vtoot)pién Aettovpyudv dnpociov
topéa Ko Slides mapovciaong

2. Benchmark a&oAdynong kot avorytd mpocsfdoipa anoteAéopata a&toldynons mov Ba avéfovv oto github.
3. IIiBavn epyacio 1| TOPOVGINCT| GE GYETIKO GLVEIPLO AV VILAPYOVV EVOLOLPEPOVTO. OTOTELECULATOL

Nebio épeuvag:

1. Emyeipnoioxn ‘Epgvva kot BeATioTonoinon epyaciov.
2. Meydha I'howooikd Movtéla

Evéewktikn BLpAoypadias:
1. YAwé pobnquatog Texvnme Nonpoouvvng
2. Zyetikég dnpoactevoelg oe google scholar/scopus

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPFAZIAS:

Texvnm Nonpootvn
ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINNQMATIKHZ

EPTAZIAL: A&woroynon Xpnong Teyvntic Nonpoovvng e Nopkég EQappoyéc
OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: ZuveruBAEénwv: TuverBAEnwv:
E€etaotikn Emutponn:
Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng
(ovouatenwvuua kat
1616tnTa, av undpyouv) Entikoupog KaBnyntrg Kabnyntnig AvarAnpwtng Kabnyntrg
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Yto mAaiolo g epyaciag Oa eEeTaotel ) IkavoOTNTA TOV PHEYOA®V YA®GoIK®V poviéAwv (Large Language Models
- LLMs) vo auTtopotomolodV omoTteAesHaTIKA epyacie tov vopkoy topéa. H epyacio Ba meprlappaver
avalntnon M/xor dnuovpyia oxetikodv benchmark oco yivetar molo emkapomompévov (Me éppacn oty
EAMnvic Nopkrp  Tlpaxtikr)). H  a&oddynon 6Oa agopd edpog epyaciadv (Avalnmmomn NopoAoyiog,
AvTtopotonoinon TumKAOV £pyaciodv, ANyn mepimhokov anopdcoewv) mov Oa aforoynbodv ce cbvoAro amd
benchmarks. Xxomdg g epyaciog Oa eivor 1 eEoeimo™ TOL EOUTNTY UE TIG OPACTIKEG AAAAYES TTOL PEPVEL M|
ypnon LLMs otov vopuko topéa kot otny aSloAdynorn otV TMV SLVATOTHTOV TOVG OTNV TPEYOLGH YPOVIKN
oTiyun pe Epeaoct otnv EAANviKN VoUIKY] TpaKTiKY).

Itoxol:

1. Avalnon, a&lohdynon kot mBavodg Avamtuén benchmarks ce vopukég dtodikaciec.

2. Megrétn g amddoong Kot g KApdkwong moAlanidv LLMs oto benchmark kot evtomiopdg towv opimv toug,.
3. Tocotikn avdAvomn Kol KOTNYOPlOmoiNon TOV CEOAUATOV TOV HOVIEA®V Kol KPUTIKN ovOAvoT TV
AMOTELECUATOV.

MeOodoroyia:
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Avalnton, ovykévipwon 1 kot Avartoén benchmark kot yprion cvyypovav, erevBepa TpocsPaciumy Kot Tomkd
exteléomv LLMs yia v a&loA0ynon tovg. ZTaTIoTIKN 0VOALGT TOV ATOTEAECUATOV KOl KOTNYOPloToinom
TOV GEUALATOV 0VA TOTTO £PYACTOG Kol ovE LOVTELO.

AVQEVOLEVA ATOTEAECLOTAL:

1. Keipevo dumhopatikng epyaciog mov aeopd v wovotnta tov LLMs oe vouikég epyacieg kot Slides
TOPOVGioNG

2.Benchmark a&toAdynong kot avotytd tpocsfacipo aroteléopata a&loldynong mov o avéfovv oto github.
3. [TBavn epyacio 1 Topovsioen 6€ GYETIKO GUVESPLO OV VILAPYOLY EVOLUPEPOVTA OTTOTEAEGLLOTOL

Nebio £épeuvag:

1. Avantuén Aoyiopkol
2. Meydha I'hooowd Movtéla

Evéeiktikn BLBAoypadia:
1. YA podnpotog Texvntig Nonpoothvng
2. Zyetég dnpootevoelg oe google scholar/scopus

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Teyvnm NonpootHvn
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAGZ AINAQMATIKHE | E pappoyi Xpiong Texvntiig Nonpootvig Tty ¢povtido ATépmv
EPTAZIAZ: , ’
Tpitne Hukiog

OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -

Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

Iwtnpng Mnatodkng Niko¢ Mamadakng Xapn¢ Mamadakng

(ovouatenwvuua kat
16LétnTa, av urdpyouv) Entikoupog KaBnyntrig KaBnyntrig Avarnpwtrig KaBnyntnig
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Yt mhaiola g epyociog Bo eEetaotel n ypnon g texvntg Nonpoovvng -Artificial Intelligence (Al) otnv
QpovTida atopwv Tpitng nAkiog, 0&pa W0iTEPA GNUAVTIKO AOY® TOV ONUOYPAPIKOV TACEDV GTOV OVETTVYUEVO
Ko 0L povo mAéov koopo. H epyacia Ba meptlappdvel aval)tnon GYETIKOV AEITOVPYIDOV TOL YPNCLOTOLEITOL
Al aALd ka1 benchmark oco yiveton oo emkaipomompévay (Yo 6moleg amd avtég Tig Aettovpyieg elvat Qiktod).
H mapovcioon Ba eivor avorvtikn ko Bo vdpyet kot a&loAdynon yio. TovAdyiotov o pedétn nepintoong. H
a&loAoynon Ba apopd VPOg AettovpyldV Kot epyareiwv mov Ba a&toloynBovv. Xkomdg g epyaciog Oa eivar
eEowelmon Tov ot HE TIC OPACTIKEG OAAAYEC Tov Pépvel | Al otnv ppovtida atopwv Tpitng nAikiog Kot
otV a&loAdYNoN OLTOV TOV OALXYDOV GTNV TPEYOLGO YPOVIKN GTIYUN.

ItoxoL:

1. Avalnmon GYeETIKOV EQOPUOYDOV, EPYOLEI®V KOl LEAETAOV TTepinT®ONG,, aSloAdynon kol mbavdg avamtuén
benchmarks yia Al 6g ppovtidoa nAKiopévoy.

2. Melémn g amdd0oomnG Kot EVIOTIGUOS TOV OplV TV YPTCLLOTOLOVUEV®V EPYOLEI®YV .

3. [Tocotikn avdAvomn Kot KPITIKn avAAVCT) TOV OTOTEAECUATMV

Me0odoroyia:
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Avalntmon epyoleiov Kot LEAETOV TEPIMTOON, GVYKEVTP®ON 1 Ko avantuén benchmark kot a&loAdynon toug.
2TOTIOTIKN OVOAVGT TOV ATOTEAECUATMOV KOl KPITIKT OVAAVCT) TOV GYETIKOV EQUPUOYDV.

AVOLEVOLEVA ATOTEAECLATAL:

1. Keipevo SUMAOUATIKNG PYAGIOG TOV APOPE TNV EQPOPLOYN TEXVNTNG VONUOoLVNG o€ epovtida atopmv Tpim
nAwciog ko Slides Tapovsioong

2. Kewevo kot avoivtikny pebodoroyio epeuvag kot aflohdynong Kot avolytd TPOSPAGIUe OTOTEAEGHLOTO
a&loldynong mov Ba avéBouvv oto github.

3. [TBavn epyacio 1 Topovsioen 6€ GYETIKO GUVESPLO OV VILAPYOLY EVOLUPEPOVTA OTTOTEAEGLLOTOL

Nebio £épeuvag:

1. lotpikég epopproYES TANPOPOPIKNG
2. Teyvnt Nonpoouvvn

Evéeiktikn BLBAoypadia:

1. YA podnpotog Texvntig Nonpoothvng
2. Zyetég dnpootevoelg oe google scholar/scopus

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Teyvnm NonpootHvn
ENINAEON NAPATHPHZEIZ (av untapyouv):
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TITAGZ AINAQMATIKHE | pyeraidevon Large Language Model yuo vrofor0non ackovpevoy o
EPTAZIAZ: , , , .
amopaKpPLGuEVo gpyactipro pe 0épa to Internet of Things
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
ApLlOUOG otoudacTwv: 1
Mpotewépevn TowpuehAc EruBAénwy: MéAOG £€ETAOTIKAG: MéAog e€ETAOTIKNG:
E€etaotikn Emutponn: KAPAMMIAHS
MANATIQTAKHZ ZMYPIAQN MNAMAAAKHZ NIKOAAOZ
(ovouatenwvuua kat KQNZTANTINO2
isuomta, av undpxouv) AvarAnpwtng Kadnyntng KaBnyntng EAIN
TuveruBAEnwv (ov OVOMATENWVUO: I616tnTa:
UTtApXEL):
(ovopatenwvupo kat
dLotntay)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Ta peydAa yAwoolkd povieha (Large Language Models - LLM) eival foundation models mou xpnoiuomnolouv texvntn
vonuoouvn (Al), Babia padnon kat tepdoctio cUvola Sedopévwy, cupmeplapBavopuévwy LOTOToTwyY, apBpwv Kat
BBAiwv, yla tn Snuioupyia Kewwévou, tn petddpaocn HeTafd yYAWoowv Kal Tn ocUvtagn MTOAAWY TUTIWV TIEPLEXOUEVOU.
Mevikd, umtdpyxouv SUo TUTOL AUTWV TwV generative Al models: Ta LOLOKTNTA LOVTEAQ KOl TAL LOVTEAQ avolyToU kwdika. Ta
LLM avouxtol kwdika ival Swpedv kot Slabéoiuo os omolovdnmote yla mpocBoacn, XpHon yla omolovERmoTE OKOTO,
Tpomonoinon Kot enavadiavoun. EmutAéov mpoodépovtal yla fine-tuning, kaBwg emutpénetal va mpootebouv véa
XOPAKTNPLOTIKA 0To LLM Ttou va wdeAoUV T CUYKEKPLUEVN XPrioN TOUG 1 va eKMALSEUTOUV O GUYKEKPLUEVA CUVOAQ
Sedopévwv.

Evbelktika, To Falcon, amo to Technology Innovation Institute (TII), eivat éva LLM avolktoU kwdika mou Statibetat wg raw
model yia fine-tuning. Mmopei va xpnotpomnotnOset pe chatbots yia tn dnpiouvpyia dnuloupyLkol Kelpévou, TV emtiuon
oUVOeTWY TPOPANUATWY KOl TN HElWON Kal TNV auTopatonoinon emavolaupavopevwy epyactwy. Emiong, to StarCoder,
ard tn Hugging Face, eivat £vag coding assistant LLM avolytol kwdika mou €xet ekmaldeutel og kwdika amno to GitHub.

JKOTOG TNG apouoas SUTAWMATIKAG lval n puBULon evdg pre-trained LLM avolkToU KwOLKA TIPOKELUEVOU VO QTTOVTAEL
OTLG EpWTNOELG aokoLpevwy (Virtual tutoring) os éva amopokpuopévo epyaotrplo (remote lab), To omolo €xelL otnOsl pe
QVTIKE(HEVO TNV aoUyXpovn eknaideuon og BEpata mpoypappatiopou yia to Internet of Things. Emiong, {ntoUpevo sival
va eAEYXEL TOV KWSLKOL TTIOU ypAdOUV OL EKTTALSEUOEVOL KOLL VOL TOV CUYKPLVEL IE UTIAPXOV TTPOTUTIO.
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NPOYNOOEZEIZ ANAAHWHS EPTAZIAS:

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

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

EPTAZIAL: UTOTAPLAOV PUE AP CT TPONYREVOV TEYVIKOV TEYVIITIIS VO LOGUVI|S KOL
UNYOVIKIG pabnong
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodogc: Xewepvo e€aunvo 2026-2027
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EmiBAénwv: MéAoc e€eTaoTikig: MéAog e€eTaoTIKAG:
FieTaoT EmTpom: MANATIQTAKHZ 2MYPIAQN BEPNAPAQY AHMHTPA KAPAMMIAH2

(ovouatenwvuua kat KQNZTANTINOZ

16L0TNTO, AV UTTAPYOUV)

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

MapakoAouBwvtag BAcIKEG PETPIKEG OMWCE N TAON, Ta AUMEP (pevua) Kot n Beppokpacia, To clotnua Ba avixvevel
avwHaAieg TOoo KaTa Tt SlapKeLla evepyoUg XPAoNG TNG Uratopiag (m.x. katd tn SldpKela SLOKOMWY PEUUATOC) 60O Kal
KOTA TG MEPLOSOUG avapovic. To cuotnua Ba evtomnilel ibavr) unofaduion tng pnatapiag, un ¢puctoAoykols pubpoug
ekdpoOpTLong, untepOeppavon Kat GAAa INTAATA IOV UTTOPEL Vo Elnpedoouv thv anddoaon, mapexovtag lGOMOLAOEL O
TIPAYHOTIKO XPOVO Kol TIPOYVWOTIKEG TAnpodopieg yia ™ Staoddiion tng oflomotiag Twv epeSPIKWY CUCTNUATWY
toxvocg.

H avamntuén tou cuotpotog mepAopBaveL:
e JuM\oyn kat poenetepyacia Sedopévwy (6eSopéva XpovooeLpwV).

e Metpnoelg: Taon, Aunép, Oepuokpaaia.
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e ANPn XpovooeLpwV KATA T ¢dAach XpHong tng wmatapiag kot Kotd th ¢pach ovapovng.

e Exmaideuon povtélou yla Ty aviyveuon avwiraAlwy Kal TV eUdavion acuvhnBloTwy HoTiBwVY KATA ToUG XpOVOUG Hn
xpnong (avapovng), m.x. n umatapia omotuyxdvel va Statnproel emapkn emnineda ¢optiong, akoun kat otav Sev
Xpnoluormoleital evepyad (umodnAwvel apyr umopfaduion).

e Exmaibeuon povtélou yla TNV avixveuon avwPoALWY Kal TNV gudavion acuvhBlotwy HoTIBWY KAaTA TOug XPOVou(g
XPNONG TNG maTaplag, T.x. KATd TI§ meEPLOSOoUG SLAKOTIWVY PEVULATOG.

e Ba Sokipaotouv/ouykplOolv Sadopol adydoplOpoL OHOLOTNTAG XPOVOOELPWY KOL UTTOAOYLOTIKAC guduiag ylo tnv
anodoTikn ekmaibeuon TOU CUCTAUATOG.

References
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NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

MPOTPAMMATIZMOZ, INTERNET OF THINGS, TNQZEIZ EYOYQN 2YZTHMATQN

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

EPTAZIAL: emO<oerg, Yo TNV 06@aAl] ONUIOVPYLE KOLVOU KAEOL00 TAV® 00
ONUOCL0 KOVAAL ETIKOIVOVIOS
OVOMOTENMWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodogc: Xewepvo e€aunvo 2026-2027
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EmiBAénwv: MéAoc e€eTaoTikig: MéAog e€eTaoTIKAG:
FieTaoT EmTpom: MANATIQTAKHZ 2MYPIAQN MAPKAKHZ EYATTEAOZ KAPAMMIAH2

(ovouatenwvuua kat KQNZTANTINOZ

16L0TNTO, AV UTTAPYOUV)

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

JKOTOG TNG SIMAWHATIKAG €lval n adevog n BewpnTiky avaAuon kal cuykplon Twv dnuodpléotepwy pnxaviopwyv KEM pe
avoxn oTic KBavTikég emBéoelg, Kal adeTtépou n UAOTOLNGON KAl OVATTUEN TOUG OFE TIELPAMOTIKO TePLBAAOV SOKIUWY
(benchmark) pe okomdé tnv mapapetpiky afloAdynon toug oe SLAdOPEG MTUXEG, OMWE N EMEEEPYAOTLKN LOXUG TIOU
armaltolyv, N anaitnon Toug g UV, TO amaltoUpevo eUpoc {wvng, N EVEPYELAKN Katavalwaon mou emibEpouv. TEAOG,

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
81




Ba eniyelpnOel n afloAoynor toug oe emleypéveg emBéoelg mapdnmeupou KavaAlou (side-channel attacks), onwce ivat
n mapoakoAouBnon TNG Katavalwaong oxvog, n omoia mapakoAouBel TNV HeTABOAOUEVN KOATOVAAWGN LOXVOC €VOG
UTIOAOYLOTH KOTA TN SLAPKELO TWV UTTOAOYLOUWV Tou 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 EPFAZIAS:

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

ENINAEON MAPATHPHZEIS (av urtdpyouv):
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TITAOZ AINAQMATIKHZ

EPTAZIAL: Air Quality evaluation using low-cost portable Sensor Nodes
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810-379707
Email: spanag@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
EmBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:

Mpotewodpevn Tpiuelng

E€etaotiki Emutponi: Ap. Kapaumidng

MavoylwTtdkng Zmupidwy AaAlakomouAog lwavvng

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

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.

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

e market availability

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

e comparison of their technical characteristics and operating specifications

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

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

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

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

AVOLEVOLLEVA QTTOTEAECHLOTAL:

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

- Alinthe Internet of Things
- Edge computing

- Dynamic mapping

Evéewktikn BLBAoypadia:
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- Frederickson, L. B., Lim, S., Russell, H. S., Kwiatkowski, S., Bonomaully, J., Schmidt, J. A., Johnson, M. S. (2020). Monitoring
excess exposure to air pollution for professional drivers in London using low-cost sensors. Atmosphere, 11(7), 1-18.
https://doi.org/10.3390/atmos11070749

- 1QAir. (2019). World Air Quality Report. 2019 World Air Quality Report, 1-35. Retrieved from
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NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

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

ENINAEON MAPATHPHEEIS (av untdpyouv):
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TITAOZ AINAQMATIKHZ IMiofynon og kKivitd diktva péow Radio SLAM — Navigation in
EPTAZIAZ: . .
Mobile Networks through Radio SLAM
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810-379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MavoylwTtdkng Zmupidwy Mapkakng Euayyelog I pakiwtakng MuxanA
(ovouatenwvuua kat
1616tnTa, av undpyouv) Av. KaBnyntnig AvarAnpwtng Kabnyntrg KaBnyntnig
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

Itoxol:

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

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

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

MebBodoloyia:

Texvikég radio SLAM Ba avamtuxBoUv og MEPOUATIKO TTEPLPBAANOV KIVNTWV ETLKOWVWVLWY, UE €Udoon oe ePOpPLOYEC
evVTOTILOUOU, TTAorynong kot xaptoypadnong. Ta melpdparta mou Ba avamtuyBolv Ba Siepeuvicouv T duvatotnta
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XPNONG TWV KNTWV padloonuatwy o epappoyeg SLAM. AladopeTikég {wveg oUXVOTATWY Ba peAetnBolv wg mPog TLg
€MmLO00ELG TOuG Kal Ba mpotabouv kal afloAoynBouv BeATIOTOTOLNOELG £iTe HEOW AAYOPLBULKAG TPOCOEYyLoNnG, £(Te HEOW
ouvapyatikwv fusion Texvikwv.

AVOEVOLLEVA ATOTEAECLOTAL:

- MeA€tn NG SuvaTOTNTAG YLoL EVTOTILOUO Kal TAorynaon o€ MePLBAAAOV KIVNTWV ETKOWVWVLWY HECW TWV KLVNTWV
padlocNUATWV.

- Avdluon twv emdocswv tou radio SLAM og SladopeTikeg {WVEG CUXVOTHTWY, ou{NTWVTOC ToU¢ CUUPBLBaCOUG
otnv KGAuyn, TNV avaAuon Kal tig anattioslg o hardware.

- YMlomoinon kat afloAoynon PeAtiotonolioswy otnv texvikn radio SLAM eite péow aAyoplOUKnG TpooEyyLong,
elte p€ow ouvapyatikwy fusion TeEXVIKWV.

Nedio £peuvag:

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

Evéewktikn BLpAoypadias:

- 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.
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NPOYNOGEZEIZ ANAAHWHS EPFAZIAS:

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

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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of compositional and various purpose digital twins)

OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Fpadeiou: 2810-379707
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Mpotewépevn TppehAc EmBAénwv: MéAoc eeTaoTikig: MéAog e€eTaoTIKAG:

E§etaotikn Emttponn: Ap. Kapapmidng

Navaywtdkng Inupidwv ,
v ns P Kwvotavtivog

ABavaclog MaAdpog
(ovouatenwvuua kat
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SuvenBAénwv (av OVOMOTENWVUO: I5otnta:
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(ovopatenwvupo Kot
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MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

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

Ztoxol:

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

MeBodoloyia:

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

- Digital twin scheme definition.

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

- User-friendly visualization of data.

- Al prediction model integration

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

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

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

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

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

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

AVQLEVOLEVA AMOTEAECHATAL:

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
89




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

Nebio £épeuvag:

- Internet of Things
- Digital Twins
- Microservices integration

Evésiktikn BLBAoypadia:

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

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

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

NPOYNOOEZEIZ ANAAHWHZ EPTAZIAS:

Mpoypappatiopnoc os meplBailov Internet of Things, M'vwoelg mpaktikig HAektpovikng, 3d printing, Mnxaviki opaon
ENINAEON NAPATHPHZEIZ (av untapyouv):
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ApLlOUOG otoudacTwv: 1
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(ovouatenwvuua kat KQNZTANTINO2
LOLOTTAL, AV UTGPYOULY) AvanAnpwtng Kabnyntng EAIN EAIN

MNEPIFPA®H NTYXIAKHZ EPTAZIAZ:

Ma mpwtn popd £xoupe €va mMaykoopLo, UPNANG avaluong TPLOSLACTATO «ATOTUTIWLA» OAWV CXESOV TWV KTLPLWV OTOV
mAavntn. To GlobalBuildingAtlas tou TexvikoU Mavemotnuiov Movaxou GUYKEVIPWVEL 2,75 SLo0EKATOUUUPLO KTIpLA, UE
povtéha LoD1 o avahuon 3 enti 3 pétpa, Paciopéva oe Sopudoplkeg elkoveg tou 2019. To oUvolo Twv Sedopévwy sivat
avolxtd Kol OLaBEoIo ylo €PEUVA, TIPOYPOUMATIOTEG, ONUOOCLEG SlOKNOELG Kal ekmaldeutikd Wpoupata [1] [2].
MapdAAnAa, n Eupwmaikn Awaxotnuik Yrnpeoia kol to mpoypappa Copernicus mpoodEépouv SwPeAv Kol OVOLKTH
npooBaocn ota Sebopéva Twv Sopudopwv Sentinel, Snuloupywvtag £va cuvexeg, oxedOV Oe TPOYUATIKO XPOVo,
«mapaBupo» otn M [3].

AUt n umodourn avoltTwyv yewxwplkwv Sedouévwy, oe ocuvbuaouo pe to GlobalBuildingAtlas, avoiyel tepdotieg
SuvaToTNTEG OXL MOVO yla TNV £pEUVA OAAA KaL YLO TEKUNPLWHEVEC SNUOCLEC TIOALTIKEG KOl CUYXPOVOL EKTIALOEUTIKA
oevapla. Ta Tplodldotata LoVIEAQ KTLPLWV ETUTPEMOUV VAL LETPHOOUE OXL LOVO TO QMOTUTIWLA TOUG OTO £60¢0og aAAd
KQLL TOV OYKO TOU KTLPLOKOU amoBEpatog. AuTto Sivel véoug SelKTeC, OTIWE 0 «OYKOC KTIPLWwV ava KATOLKO», TToU cUVOEovTal
HE TNV TIUKVOTNTA, TNV TIOLOTNTA OTEYAONG KAl TIG aviodtnteg mpooBaocng oe unmodoueg [2]. Otav ta dedopéva autd
ouvbuaotolv e 50pudOpPLKEG ELKOVEC YLol BEPUIKA VNOLA, TPAGCLVO, MANUUUPEC 1 pUTIAVON, N KEVTPLKN Slolknon Kat ot
Srpot amoktolV éval Loxupo epyaleio yla oxeSLAOUO TIOALTIKWY AOTIKAC aVOEKTIKOTNTAC, EVEPYELAKNG avaBaduong Kat
TPOCAPUOYNG OTNV KALLATLKA Kplon [4]. Ma mapddetypa, €vag Srog LMopEL va evtomioel TePLOXEG e UNAN TIUKVOTNTA,
XOUNAO Ttpactvo kKat uPnAEG BepUOKPAOLEG KOL va LEpOpXNOEL TapePBATELC OTwe Sevipoduteloelg, okiaon dnuooiwv
XWPWV ) TPOYPALUOTA EVEPYELAKNG avaBabuLong ktipiwy. e eninedo Keviplkng KUBEpvnong, Ta idla SeSopéva umopouy
va TpododoTroouv eBVIKA OXESLA OTEYAONG, OXOALKNG OTEYNG, LYElaG, LETAdOPWY, TTPOCAPHOYNG OTNV KALLOTLKY KPLON,
ekmaibevong | MOAMTIKAC mpootaociag, Ue BAON TNV TPAYHOTIKY QTEIKOVION TOU KTLPLOKOU OmoO£UAToC Kol Twv
OUVETAYOLEVWVY KLVSUVWV Kal OXL 0TNPL{OLEVOL OE ATTOCTIOCATLKEG EKTLUNOELG.
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Ma tnv eknaidevon, ta dedopéva tou GlobalBuildingAtlas kal ol elkoveg tng ESA Sev gival povo UALKO yla el8LKoUG.
MrmopoUv va yivouv «lwvtava epyactiploy o€ padnuata yewypadiag, ¢puoikig, mAnpodopLkng, TOALTIKAG aywynG Kot
nieptBarloviikng ekmaibeuong. OL pabnTég umopolv va xapTtoypadrocouv Tn YELTOVLA Toug o 3D, va cuyKpivouv Tov OyKo
KTlplwv KatL tnv UTtapPEn Mpacivou PeTafl epLOXWY, VO EEETACOUV TTWCE OL AOTIKEC ETILAOYEC eMnpedlouV th Beppokpaoia,
TIC TTANUUUPEG 1 TNV MpOcBacn og oxoAeia kol voookopeia. Me tn xprion avolxtol AOYLoULIKOU YEWTANPOdOPLKNC Kall
£pyOAElWV OTTIKOTOLNGNG, OL OXOALKEG OASEC UmopoUV va oXeSLAToUV eVOANAKTIKA oevdpLa: TL Ba yivel av mpooteBouy
XWPOL TPACIVOU OE CUYKEKPLUEVA OLKOSOULKA TETPAYWVA, TIWG EMNPEAETAL N TPOCRACN TWV LOONTWV OTO TANGCLECTEPO
oxolelo av aAAdgel to odikd Siktuo ) av kAeloel pla yébpupa Aoyw TANppUpag. Etol kaAAlepyoUvtal SeELOTNTEG
SeboEVWY, KPLTLKN OKEWPN KOl KATovonaon tou nwe ta Sedopéva tpododotouv Snpocteg anoddcelg.

ZtoyoL:

e Avamrtuén Sadiktuakol gpyadeiov GIS mou cuoxetilel Sedopéva ESA/Copernicus e to GlobalBuildingAtlas.

e  YMOAOYLOUOG KOl OTTTLKOMOLNGN KPLOLMWV SELKTWY QOTIKNG OVATTTUENG (OYKOC KTLPlwY, TIUKVOTNTA, TIPAGCLVO,
BepUIKA vNOLA K.ATL).

e Anuoupyia SuvVaTOTATWY «OOKNOEWV ETTL XAPTOU» YLOL EKTIUNON CUVETIELWV OOTIKWV TTOPEUBACEWVY.

e Ymootnplén oevopiwy aOTIKAG AVOEKTIKOTNTOC, EVEPYELAKNC avaBABULONG Kal KALLATLKNAC TTPOCAPUOYNG.

e Avadelén tou gpyalieiov wg YndlakoL v pov (digital twin) yio aotikd oxeSlaouo.

e Evioxuon ekmalSeuTikwy epapUoywV LE XPrioN OVOLKTWY YEWXWPLKWY SESOUEVWV.

MeBodoloyia:

e JUM\oyn kal poenetepyaoia Sedopévwy and GlobalBuildingAtlas kat Sopuddpoug Sentinel.

e Evomoinon yewxwpwkwyv emunédwv (3D ktipla, Bepuikd dedopéva, mpacivo, TANUUUPLKOC kivbuvog, puTtavaon).
e YMOAOYLOUOC SEIKTWV OTWE OYKOC KTLPLWV, TUKVOTNTA, avoaloyia mpacivou, BepUlkd vnolad.

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

e YAomoinon oevapiwv MOALTIKAG (T1.X. SevipodutelOELS, evepyelakéG avaBabuioslg, aAAayeg odikou Siktuou).
e EVOWMPATWON EKTIALOEUTIKWVY AELTOUPYLWV YLOL OXOALKEG ) TIAVETILOTNLOKEG SPACTNPLOTNTEG.

e AfloAOynon gpyaleiou we mPog XxpnoTikoTNTa, aKpiBeLa SEKTWV Kol EKTALSEUTIKA afla.

AVOMEVOLEVO QTOTEAECLOTOL:

e AelToupyLko Sladiktuako epyaldeio GIS mou ouvdudalel avolktd Sopudopikd Kat 3D Sedopéva KTLpiwv.
e [lapaywyn KoL OTTKOMoiNon KPIoUWY SELKTWY OOTIKNAG AVATTTUENG KAl AVOEKTLKOTNTAC.

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

e YrmootnplEn ANWng anopacewv anod Srpoug Kot KpaTikoUs dopeic pe Baon mpayuatikd SeSouéva.

e Anuloupyia ekmatdeutikol mepLBAAAOVTOG IOV eVioxUeL Se€LOTNTEC SeSOUEVWY KAl KPLTIKA OKEWN.

e AMOOGELEN TNG XPNOLUOTNTACG ToU epyaleiou w¢ Yndlakol SLIEUMOU YL OOTIKEG TAPEUPACELC.

Nebio £épsuvag:
H epyaoia evtaooetal ota nedia:

e TleswmnAnpodoptkn kat GIS
e AVOLKTA YewXwPLKA Sedopéva
e Aopudoplkn TNAEMLOKOTINGN
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e 3D povtelomnoinon Ktipiwv

e AOTIKOG OXEOLOOUOG KAl AVOEKTLKOTNTA

e KAwatikn mpooapuoyn kat meptBallovTikr avaluoh
e Exmaudeutikn texVoloyia pe yewxwplkd SeSopéva

e Digital twins yla TtOAeLg

Evéeiktikn BiAoypadia

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

HOVTEAQ KTIplwV Kot Sedopéva oto GitHub.

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

tekpnpiwon, pebodoloyia kat moldtnta Sedopévwy tou GlobalBuildingAtlas £pyou.

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

avaAuon yng KoL SNUOCLEC TIOALTLKEC.

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

NPOYNOGEZEIZ ANAAHWHE NTYXIAKHZ EPTAZIAS:

PYTHON, WEB DEVELOPMENT, loT, MHXANIKH MAGHZH

ENINAEON NAPATHPHEEIZ (av urtdpyouv):
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https://www.tum.de/en/news-and-events/all-news/press-releases/details/all-the-worlds-buildings-available-as-3d-models-for-the-first-time
https://github.com/zhu-xlab/GlobalBuildingAtlas
https://essd.copernicus.org/articles/17/6647/2025/
https://www.esa.int/Applications/Observing_the_Earth/Copernicus
https://datos.gob.es/en/blog/exploring-space-ground-open-satellite-data-europe-and-its-applications

TITAOZ AINAQMATIKHE A&wioynon Ikavotnrog Avixvevong KvpepvoemOiccowv péocm
EPTAZIAL: Security Logs pe paon to miaicio MITRE ATT&CK
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Nepiodogc: Xewepvo e€aunvo 2026-2027
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EruBAénwy: MéAOG €€ETAOTIKAG: MéAog e€ETAOTIKNG:
E¢etaotu) Erutporn: NANATIQTAKHZ ZMYPIAQN KAPAMMIAHZ MAPKAKHZ EYAITEAOZ
(ovouatenwvuua kat KQNZTANTINO2
tsiomta, av undpxouv) AvarmAnpwtng Kadnyntng EAIN AvarAnpwtng kabnyntng

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

To mAaiolo MITRE ATT&CK (Adversarial Tactics, Techniques and Common Knowledge) amoteAel pia SieBvwg
KaBlepwuévn Bdaon yvwong yla tTnv meplypadn Kal KATNyopLomoincn emBeTIKWY cupunepldopwy oTov KUBEpVOXWPO,
BaCLOpPEVN OE TIPOYUATIKA TIEPLOTATLKA KOL TEXVLKEG TIOU XPNOLUOTIOLOUVTAL amo kakoBouAoug mapayovies. To ATT&CK
€XeL ULOBETNBEL EUPEWC TOCO ATO TNV EPEUVNTIKI KOWVOTNTA OCO0 KOL A0 0PYAVIOUOUG aodAlelag, KabBwg mapéxel Eva
TUTIOTIOLNUEVO HOVTEAO Yl TNV avaAucn amelhwy, thv afloAdynon OUUVTIKWY HUNXAVIOUMWY Kal TNV Katovonon
roAUTAokwv moAuctadiakwy embéocewv [1], [2].

Ta cUyxpova mAnpodoplakd cuothpata Kal Siktua mapdyouv e€alpeTikd pPeyaloug Oykoucg Sedopévwy Kataypadng
aoddelag (security logs), péow cuotnudatwy onwg IDS/IPS, SIEM kal epyaleia mopakoAoBNnong TEALKWY CUOTAUATWY
(r.x. Sysmon). To. 6edopéva auTa MepLEXOUV KPLoLPeg MANpodopleg yia TN AELTOUpYLa TWV CUCTNUATWY Kal TN SIKTUAKN
oupumnepldpopad, AmoTEAWVTOC BOCLKA TNy YLOL TNV aviXvVeEUGN UTTOMTWV I KOKOBOUAWV evepyelwy. QoTO00, N mapadooLaKn
avaAuon twv logs Baoiletal kupiwg oe pokaBoplopévous Kavoveg (rule-based approaches), ot omoiot amattoUv cuvexn
ouvtpnon, e€elbIKeEUPEVn yvwon Kol cuxva Tapoucldlouv Teploplopévn duvatotnta yevikeuong oe VEeC N
£€eAMLOOOPEVEG ETIOETIKEG TEXVIKES, 08nywvTag oto Gavopevo tou alert fatigue otoug avaAutég aoddietac [3].

Ta tedeutaio xpovia, N €PELVNTIKA Kowotnta £xel otpadel éviova otn XpHon TEXVIKWV MNXOVIKAG Kdbnong yla tnhv
avaAuon Kot tafvounon dedopévwy kataypadng aopdaielag. EmPBAenopeva HovtéAa pnxavikng pabnong kot fadla
VEUPWVLIKA SlKTUA €X0UV XpnoLomnotnBel yla tnv auvtopatn tafvounon alerts kat logs og katnyopieg tou MITRE ATT&CK,
emntuyyxavovtog uPnAd entimeda akpiBelag oe mpaypatikd kat Snuooto Stabéoua cUvola dedopévwy [4].
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210 mAailolo auto, n mapovoa SUTAWUATIKA gpyacia €oTldlel otn XPARon EMPAENOUEVWY OAYOPIOUWY HNXOVIKIAG
Hadnong ywa tTnv ta§lvopnon yeyovotwyv kataypadng achAaAELOG OE OVTIOTOLYEG TEXVLKEG KOl TAKTIKEG TOU TAALoiou
MITRE ATT&CK. H epyacia alomolel ouyypoveg peBodoloyieg avaluong logs, TexVIKEC ipoeTelepyaciag Sedopévwy Kal
HOVTEAQ UNXOVLKNG LABNONG, LE 0TOXO TNV auTopatomnoinon tng Stadlkaciog avriotoixlong kat tn peiwon tng e€dptnong
and Xelpokivntoug kavoveg. MapdAAnAa, Slepeuvatal N AMOTEAECHATIKOTNTA TNG TIPOCEYYLONG MECW TIOCOTIKAG
afloAoynong koL cUYKPLONG Ue Tapadoolakeg rule-based peBodoug, akolouBwvtag KateuBUVOELG TTOU TIpOTEivOVTOL OTN

olyxpovn BiBAoypadia [5], [6].

JKOTOG TNG SUTAWMATIKAG gpyaciag eival n afloAdynon Tng LKAVOTNTAG QVIXVEUONG ETLBETIKWY EVEPYELWYV HEOW
dedopévwy kataypadng aopaielag, pe Baon to mAaioto MITRE ATT&CK, kaBwc kat n Stepelivnon TOU KATA TOCOo N Xpron
TEXVIKWY UNXAVLKAG HABNoNG pmopel va BeATIWOEL TNV KAAUYN, TN CUVETELA KAl TNV amodoTkotnTa Tt dadikaoiag
QVTLOTOLXLONG YEYOVOTWY OE TEXVIKEG KUPBEPVOETILOECEWV.
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Yyeoroopog kKot Yromoinon Zero Trust ApyiteKToviKNG pe
Microsegmentation a&romorovrog Tig tevoroyies eBPF ko XDP
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ApLlOUOG otoudacTwv:

1

Npotewopevn TpyueAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
1810TNTAO, AV UTTAPXOUV)

EmBAEnwv:

MéEAog e€eTOOTIKAC:

Mé£Ao¢ eEETAOTIKAC:

NMANATIQTAKHZ 2NYPIAQN

KAPAMIMIAHZ
KQONZTANTINOZ

MAPKAKHZ EYATTEAOZ

AvarAnpwtng Kadnyntng

EAIN

AvarmAnpwTtng Kadnyntng

1. NEPIFTPA®H NTYXIAKHZ EPTAZIAZ

H epyaoia e€etdlel Tov oXeSLAOUO Kol TNV UAOTIOINGN LA APXLTEKTOVIKAG Zero Trust pe éudacn otn microsegmentation,
aglomoLwvtag ponyuUeveg texvoloyieg tou Linux kernel omwg to eBPF (extended Berkeley Packet Filter) kot to XDP
(eXpress Data Path). Ytdxog eival n avamtuén evog suéliktou, uPnAng amddoong PNXoviopol emLBOANG TOALTIKWY
aodalelag oe eninedo pong, avoU va Asttoupyel oe ouyypova cloud-native kat katavepnuéva meptpaiiovra. H
TPOTELVOpEVN AUon Oa emitpénel Asmtopepn €Aeyxo mpooPacng petafl UTnpecLwy, containers | KOPPwVY, e SUVAULKA
EVNUEPWON TIOALTIKWY KOlL EAAXLOTO UTIOAOYLOTLKO KOOTOG, aflomolwvtag Tig duvatotnteg packet interception kau filtering
mtou poodEpouv ta eBPF/XDP mpoypdpparto.

2. ITOXOI

e Avdaluon twv apyxwv Zero Trust Kol Twv LOVTEAWV microsegmentation og ocUyXpoveg UTTOSOUEG.
e Melétn Twv texvoloylwv eBPF kot XDP kot Twv SuvatotAtwy Toug yia packet processing, policy enforcement ka

observability.

e Ixeblaouocg kat uhomoinon evog proof-of-concept cuotripatog microsegmentation Baolopévou os eBPF/XDP.
e YAomoinon duvaplkoU pnxaviopou emiBoAng moALtikwy Zero Trust HeTOEY UTNPECLWV.

e Avamrtuén pnxaviopwv kataypadng, mapakololBnong kat avaluong cupBaviwy acdaAeLag.

e [elpapatikn afloAoynon g anodoonc, KABUoTEPNONG KoL AMOTEAECHATIKOTNTOC TG AUoNC.

e JUyKplon Le umapyouoeg Auoelg (r.y. Cilium, Calico eBPF dataplane, Istio security policies).

3. MEOOAOAOTIA
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5.

BiBAoypadikiy £pguva: Suotnpatik HeAETn Zero Trust apyLTEKTOVIKWY, microsegmentation frameworks kat
teXvoloylwv eBPF/XDP.
AvaAuon anattrioewv: KoBoplopog AELTOUPYLKWY KAl N AELTOUPYIKWY AIMALTHOEWY TOU CUCTAUATOC.
IXeSLOONOG apXLTEKTOVIKNG: KaBoplopog datapath, control plane, pnyaviopwv moAttikwy Kal telemetry pipeline.
YAonoinon:

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

o Anuoupyia pnxaviopol Suvaplkig GopTwong KAl EVNUEPWONG TIOALTIKWV.

o Avamtuén cuvobeutikwy gpyahieiwv (CLI/API) yio Slaxeiplon TMOALTIKWV.
Nelpapatikr agloAoynon:

o Metpnoelg latency, throughput, CPU overhead.

o Nokuég os mepiBarovra containers/Kubernetes.

o 'EAEyXOG QMOTEAECUOTLKOTNTAG OTNV QMOTPOTH N €€0UaLoS0TNEVNG ETULKOLVWVIAG.
ZUyKpLON UE UTIAPXOUCEG AUOELG microsegmentation.

ANAMENOMENA ANOTEAEZMATA

Aettoupyko proof-of-concept cuotnua microsegmentation Boacilopévo os eBPF/XDP.

Inuavtikn pelwon kaBuotépnaong kat overhead oe oxéon pe mapadootloka firewalls fy service meshes.
AmodoTtikn Kal AsTttopepng emtBoAn Zero Trust moAltikwy o eminedo umnpeouwv/containers.

BeAtlwpévn mapatnpnolpotnta (observability) péow telemetry and eBPF hooks.

Tekunpuwpévn aflohdynon tng anodoong Kot Twv opilwy TNS MPOTELVOUEVN G AUoNG.

Jupnepdopata yla T Blwouotnta xprions eBPF/XDP w¢ Ogpéllo yia Zero Trust apXLTEKTOVIKEG EMOEVNC YEVLAG.

MEAIOEPEYNAZ

H €peuva eVTAOOETAL OTOUC TOUELG:

[1].
[2].

(3]
[4].
[5].
[6].
[7].

[8].

Aodpalela SIKTUWV KAl CUCTNUATWY

Zero Trust apyLTEKTOVIKEG

Microsegmentation oe cloud-native meptpdAiovta

Linux kernel networking kot eBPF/XDP texvoloyieg

Containerized kot katavepnuéva cuotnuata (Docker, Kubernetes)
Policy-driven security kat dynamic enforcement pnyaviopot

ENAEIKTIKH BIBAIOTPADIA
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Hgiland-Jgrgensen, T. et al. "The eXpress Data Path: Fast Programmable Packet Processing in the Linux Kernel."
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MEPIPADH AINAQMATIKHE EPTAZIAS:
Title

Automatic Explanation of SPARQL Queries using Large Language Models

Abstract

The purpose of this thesis is to investigate whether Large Language Models (LLMs) can automatically translate
SPARQL queries into clear, accurate, and understandable natural-language explanations. SPARQL queries can
be difficult to interpret for users who are not familiar with RDF, Knowledge Graphs, or query languages,
particularly when they contain multiple triple patterns, filters, aggregations, OPTIONAL clauses, UNION
operations, nested queries, or other complex structures. The proposed system will receive a SPARQL query as
input and use an LLM to generate a natural-language explanation describing what the query does, which entities
and properties it accesses, which constraints are applied, and what type of result is expected. The generated
explanation should preserve the semantics of the original query while presenting its meaning in a form that can
be understood by non-expert users. The study will evaluate the reliability and quality of these explanations across
queries of different complexity and will compare alternative LLMs or prompting strategies where appropriate.

Objectives

1. Benchmark definition: Create a benchmark of SPARQL queries with different levels of complexity.
2. Explanation generation: Use one or more LLMs to automatically generate natural-language explanations of
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the queries.

3. Query component identification: Examine whether the models correctly explain selected variables, triple
patterns, filters, joins, aggregations, OPTIONAL clauses, UNION operations, ordering, grouping, and limits.
4. Semantic faithfulness: Evaluate whether the generated explanation preserves the meaning of the original
SPARQL query without introducing unsupported information.

5. Model and prompt comparison: Compare different LLMs and/or prompting strategies under the same
experimental conditions.

6. Error analysis: Identify common explanation errors, omissions, semantic misunderstandings, and
hallucinations.

7. Schema-aware explanation: Investigate whether providing DBpedia schema or ontology information
improves explanation quality.

8. Prototype development: Implement a system that accepts a SPARQL query and returns a human-readable
explanation.

Methodology

1. Benchmark creation

- Collect or construct SPARQL queries ranging from simple SELECT queries to more complex queries
involving FILTER, OPTIONAL, UNION, aggregation, GROUP BY, ORDER BY, nested queries, and multi-
hop relationships.

- Associate each query with a manually written or verified reference explanation.

2. SPARQL query analysis

- Identify the main structural elements of each query, including variables, RDF classes, properties, entities,
filters, joins, aggregation functions, grouping, and ordering conditions.

3. LLM-based explanation generation

- Provide the raw SPARQL query to the selected LLM and request a clear natural-language explanation.

- Compare prompting strategies such as direct prompting, structured step-by-step explanation, few-shot
prompting, and schema-aware prompting.

4. Evaluation

- Assess Semantic Correctness, Completeness, Faithfulness, Readability, and Structural Coverage.

- Combine manual evaluation with automatic measures where appropriate.

5. Error analysis

- Categorize failures such as missing conditions, incorrect property interpretation, misunderstood filters,
omitted aggregation logic, incorrect OPTIONAL/UNION interpretation, and hallucinated information.

6. Model comparison

- Compare the performance of the selected LLMs or prompt configurations on the same benchmark.

Expected Results

- Development of an automatic system for explaining SPARQL queries in natural language.
- Quantitative and qualitative evaluation of the faithfulness and readability of LLM-generated explanations.
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- Identification of the SPARQL constructs that are easiest and most difficult for LLMs to explain correctly.
- Comparison of different LLMs and prompting strategies.

- Analysis of common semantic errors, omissions, and hallucinations.

- Evaluation of whether schema-aware prompting improves explanation accuracy.

- A reusable framework that can be extended to other Semantic Web query languages or Knowledge Graph
environments.

Thesis Structure

1. Introduction — Motivation, research problem, objectives, and contributions.

2. Background — RDF, SPARQL, Knowledge Graphs, DBpedia, LLMs, and explainability.

3. Related Work — Natural-language explanation of queries, semantic query interfaces, LLM-based code/query
explanation, and explainable Knowledge Graph systems.

4. Methodology — Benchmark creation, prompting strategies, evaluation criteria, and experimental setup.

5. Implementation — System architecture, LLM integration, SPARQL processing, and interface.

6. Evaluation and Results — Experimental results, model/prompt comparison, human evaluation, and error
analysis.

7. Discussion — Interpretation of results, limitations, and practical usefulness.

8. Conclusions & Future Work — Main findings, possible improvements, and extensions.

Evociktikn iphoypagio:

Vassiliou, G., Papadakis, N., & Kondylakis, H. (2023). SummaryGPT: Leveraging ChatGPT for Summarizing
Knowledge Graphs. In The Semantic Web: ESWC 2023 Satellite Events, LNCS 13998, pp. 164—168. Springer
Nature. DOI: 10.1007/978-3-031-43458-7 31
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MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Title
Improving LLM-Based SPARQL Query Generation through Iterative Self-Correction and Execution Feedback

Abstract

The purpose of this thesis is to investigate whether Large Language Models (LLMs) can improve the reliability of
automatically generated SPARQL queries through iterative self-correction based on execution feedback. Given a natural-
language question, an LLM will generate an initial SPARQL query targeting a Knowledge Graph such as DBpedia. The
generated query will then be executed against the corresponding SPARQL endpoint, and the resulting feedback, including
syntax errors, endpoint errors, empty result sets, or schema-related information, will be provided back to the model. The
LLM will use this feedback to revise and regenerate the query in an attempt to correct the identified problems. This
process may be repeated for a predefined number of iterations or until a valid and executable query that produces the
expected result is obtained. The proposed approach will be evaluated by comparing one-shot SPARQL generation with
iterative self-correction across multiple LLMs and a diverse set of natural-language questions. The study aims to determine
whether execution feedback can significantly increase query validity, execution success, and answer correctness, while
also identifying the types of SPARQL errors that LLMs can successfully repair and the cases in which self-correction remains
ineffective.

Objectives

1. Benchmark definition: Create a benchmark of approximately 50-100 natural-language questions covering different
topics and levels of SPARQL complexity.

2. Initial SPARQL generation: Use multiple LLMs to automatically generate SPARQL queries from the benchmark
questions.

3. Query execution: Execute the generated queries against DBpedia or another selected RDF Knowledge Graph.
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4. Execution feedback collection: Capture syntax errors, endpoint errors, empty result sets, and other execution-
related failures.

5. Self-correction mechanism: Provide execution feedback back to the LLM and request a revised SPARQL query.

6. Iterative query repair: Repeat the generation—execution—correction process for a predefined number of iterations.

7. Performance evaluation: Compare one-shot generation with iterative self-correction using quantitative metrics.

8. Error analysis: Categorize common SPARQL generation errors and investigate which error types can be successfully
corrected.

9. Model comparison: Compare the performance of different LLMs under the same experimental conditions.

Methodology
1. Benchmark Creation
¢ Create a dataset of approximately 50—100 natural-language questions from multiple domains and difficulty levels.
¢ Include simple property queries, filtered queries, aggregation queries, multi-hop queries, and queries involving
multiple entities and relationships.
¢ Define or manually verify expected answers for evaluation.
2. LLM-Based SPARQL Generation
¢ Select multiple Large Language Models for comparison and use the same prompting conditions for all models.
¢ Ask each model to generate a SPARQL query targeting DBpedia and store the generated queries for analysis.
3. SPARQL Execution
¢ Execute each generated query against the DBpedia SPARQL endpoint.
* Record whether each query is syntactically valid, executes successfully, returns results, and produces the expected
answer.
4. Execution Feedback
¢ Collect relevant feedback for failed queries, such as syntax errors, invalid prefixes, unknown predicates or classes,
incorrect resources, endpoint errors, empty result sets, or unexpected results.
¢ Incorporate the feedback into a new prompt and provide it to the LLM.
5. Iterative Self-Correction
¢ Use the loop: natural-language question - LLM - SPARQL query - execution - feedback - LLM correction -
revised SPARQL query.
e Continue until the query succeeds or a predefined maximum number of correction attempts is reached.
¢ Compare settings such as one-shot generation, one correction attempt, up to three correction attempts, and
feedback with or without schema information.
6. Evaluation Metrics
¢ Measure Syntactic Validity Rate, Execution Success Rate, Non-Empty Result Rate, Answer Correctness, Repair
Success Rate, Average Number of Repair Attempts, and Final Success Rate.
7. Error Classification and Analysis
¢ Categorize errors such as syntax errors, incorrect prefixes, incorrect entities, wrong properties or classes, missing
joins, incorrect query structures, semantic interpretation errors, empty-result queries, and executable queries that
return incorrect answers.

¢ Analyze which error categories are easier or harder for LLMs to repair.
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8. Model Comparison
¢ Apply the same benchmark and methodology to multiple LLMs and compare initial accuracy, improvement after
feedback, repair capability, and final answer correctness.

Expected Results
¢ Development of an automated framework for iterative LLM-based SPARQL generation and self-correction.
¢ Quantitative comparison between one-shot generation and generation with execution-feedback-based correction.

* Measurement of improvements in query validity, execution success, and answer correctness achieved through self-
correction.

e Comparison of different LLMs in terms of initial performance and repair capability.

¢ |dentification of common SPARQL generation failure patterns and the error categories that can be effectively
repaired.

¢ Analysis of cases in which repeated self-correction fails or introduces new errors.

¢ Development of a reusable approach that could be extended to other RDF Knowledge Graphs and SPARQL
endpoints.

Thesis Structure

1. Introduction — Motivation, research problem, research questions, objectives, and contributions.

2. Background — RDF, Knowledge Graphs, SPARQL, DBpedia, Large Language Models, and LLM-based query
generation.

3. Related Work — Natural-language-to-SPARQL generation, LLM-based semantic querying, automatic query repair,
and self-correction techniques.

4. System Architecture and Methodology — Proposed generation—execution—feedback—correction pipeline, prompting
strategies, benchmark, and experimental setup.

5. Implementation — LLM integration, DBpedia endpoint access, query execution, validation, logging, and correction
mechanisms.

6. Evaluation and Results — Experimental results, model comparison, one-shot versus self-correcting approaches,
evaluation metrics, and error categorization.
7. Discussion — Interpretation of results, strengths and weaknesses of self-correction, failure modes, and limitations.

8. Conclusions & Future Work — Main findings, conclusions, possible improvements, and extension to other
Knowledge Graph:s.

Main Research Question

Can Large Language Models improve the reliability and correctness of SPARQL query generation through iterative self-
correction using execution feedback?

Evéewtikn BipAoypadia:

Indicative bibliography will focus on DBpedia, SPARQL, natural-language-to-SPARQL generation, and LLM self-correction
methods.
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NEPIFPA®H AINAQMATIKHZ EPIAZIAZ:

Title
LLM-Assisted Translation of SPARQL Queries to SQL Using RDF-to-Relational Schema Mappings

Abstract

The purpose of this thesis is to investigate whether Large Language Models (LLMs) can reliably translate
SPARQL queries into semantically equivalent SQL queries over relational databases. While SPARQL is designed
for querying RDF graphs and Knowledge Graphs, many real-world datasets are stored in relational databases and
accessed through SQL. The proposed system will receive a SPARQL query together with information about the
RDF schema and the corresponding relational database schema or mapping. An LLM will then generate an SQL
query intended to preserve the semantics of the original SPARQL query. The generated SQL query will be
executed against the relational database and its result will be compared with the expected result of the original
SPARQL query. The study will evaluate different LLMs and prompting strategies, with particular attention to
joins, filters, aggregations, optional graph patterns, ordering, grouping, and multi-hop relationships. The main
objective is to determine whether explicit schema and RDF-to-relational mapping information improves
translation accuracy, execution success, and semantic equivalence.

Objectives

1. Define a benchmark of SPARQL queries with different levels of complexity.

2. Create or reuse an RDF dataset together with a corresponding relational representation.
3. Define mappings between RDF classes/properties and relational tables/columns.

4. Use one or more LLMs to automatically translate SPARQL queries into SQL.

5. Evaluate whether the generated SQL queries are syntactically valid and executable.

6. Compare SQL results with the results produced by the original SPARQL queries.
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7. Measure semantic equivalence between SPARQL and SQL query results.

8. Compare prompting strategies with and without explicit schema/mapping information.

9. Analyze common translation errors and identify difficult SPARQL constructs.

10. Compare the performance of different LLMs under the same experimental conditions.

Methodology

1. Dataset and schema preparation

- Select an RDF dataset or Knowledge Graph suitable for experimentation.

- Create or obtain an equivalent relational database representation.

- Define mappings between RDF classes, properties and resources and the corresponding tables, columns and
identifiers.

2. Benchmark creation

- Prepare SPARQL queries ranging from simple SELECT queries to joins, FILTER, OPTIONAL, UNION,
aggregation, GROUP BY, ORDER BY, LIMIT and multi-hop queries.

- Associate each SPARQL query with a verified expected result.

3. LLM-based translation

- Provide each LLM with the SPARQL query and different levels of contextual information.

- Compare SPARQL-only, schema-aware, mapping-aware and few-shot prompting configurations.

4. SQL execution and validation

- Execute each generated SQL query against the relational database.

- Record syntactic validity, execution success, non-empty results and result equivalence.

5. Semantic equivalence evaluation

- Compare the result set of the original SPARQL query with the result set of the generated SQL query.

- Consider a translation successful when both queries produce semantically equivalent results.

6. Evaluation metrics

- Measure SQL syntactic validity rate, execution success rate, result equivalence rate, exact result match and
translation accuracy by query type.

- Evaluate whether the generated SQL uses the correct tables, columns and join conditions.

7. Error analysis

- Classify failures such as incorrect table/column selection, missing or incorrect joins, wrong FILTER or
aggregation logic, incorrect OPTIONAL handling, hallucinated schema elements and semantically incorrect
results.

8. Model comparison

- Apply the same benchmark and evaluation protocol to multiple LLMs and compare their performance under
identical conditions.

Expected Results

- Development of an automated framework for LLM-based SPARQL-to-SQL translation.

- Quantitative evaluation of valid and executable SQL generation from SPARQL queries.

- Measurement of semantic equivalence between SPARQL and SQL results.

- Comparison of different LLMs and prompting strategies.

- Identification of the SPARQL constructs that are easiest and most difficult to translate correctly.
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- Analysis of the impact of explicit schema and RDF-to-relational mappings on translation accuracy.

- Identification of common hallucination, mapping and join errors.

- Evaluation of LLMs as an interoperability layer between Semantic Web technologies and relational databases.
Thesis Structure

1. Introduction — Motivation, research problem, objectives and contributions.

2. Background — RDF, Knowledge Graphs, SPARQL, relational databases, SQL, schema mappings and LLMs.
3. Related Work — SPARQL-to-SQL translation, RDF-to-relational mappings, OBDA, semantic data
integration and LLM-based query translation.

4. Methodology — Dataset preparation, mappings, benchmark design, prompting strategies and evaluation
protocol.

5. Implementation — System architecture, RDF store, relational database, LLM integration and query execution.
6. Evaluation and Results — Experimental results, model comparison, query-complexity analysis and semantic-
equivalence evaluation.

7. Discussion — Translation failures, hallucinations, limitations and interpretation of results.

8. Conclusions & Future Work — Main findings, possible improvements and extensions.
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TITAOZ AINAQMATIKHZ
EPTAZIAL: JavaScript-Based Wikidata SPARQL Query Demystifier
OVOMOTENWVULO: NMAMNAAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 2810379851
Email: npapadak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
N.MAMNAAAKHZ 2. MNATZAKHZ N.BIAAKHZ
(ovouatenwvuua kat
(51étnTa, av undpyouv) KaBnyntrg Entikoupog KaBnyntrig KaBnyntnig

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:
Title
JavaScript-Based Wikidata SPARQL Query Demystifier

Abstract

The purpose of this thesis is to design and implement a JavaScript-based web application that helps users
understand Wikidata SPARQL queries by transforming them into structured, human-readable explanations.
SPARQL queries can be difficult to interpret, particularly for users who are unfamiliar with RDF, Knowledge
Graphs, Wikidata identifiers, or constructs such as FILTER, OPTIONAL, UNION, aggregation, and property
paths. The proposed system will analyze SPARQL queries without using Large Language Models. Instead, it will
parse each query into its structural components and apply deterministic rules and explanation templates. Wikidata
entity and property identifiers will be resolved to readable labels, enabling the tool to explain both the syntax and
the semantic meaning of the query. The final application will provide an interactive environment where users can
paste a Wikidata SPARQL query, inspect its components, view relationships among variables and entities, and
receive a step-by-step explanation of the query logic. The system will be evaluated in terms of explanation
correctness, coverage of SPARQL constructs, readability, and usefulness for learning and debugging.

Objectives
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Web application: Develop a JavaScript-based interface for analyzing and explaining Wikidata SPARQL
queries.

SPARQL parsing: Parse queries into variables, triple patterns, filters, optional blocks, unions, aggregations,
grouping, ordering, and limits.

Wikidata resolution: Resolve Q-identifiers and P-identifiers to human-readable labels and descriptions.

Rule-based explanations: Generate deterministic natural-language explanations for supported SPARQL
constructs.

Query visualization: Visualize relationships between variables, Wikidata entities, and properties as a query
graph.

Evaluation: Assess correctness, construct coverage, readability, and usefulness on queries of varying
complexity.

Methodology
1. SPARQL query parsing
* Use a JavaScript SPARQL parser to build a structured representation of the input query.

* Identify SELECT variables, graph patterns, filters, OPTIONAL and UNION blocks, aggregations, ordering,
grouping, LIMIT, and OFFSET.

2. Wikidata identifier resolution
» Extract Wikidata entity and property identifiers from the query.

* Retrieve their human-readable labels so that, for example, P31 can be presented as “instance of” and QS5 as
“human”.

3. Rule-based explanation generation
* Define deterministic templates for the supported SPARQL constructs.

» Combine structural information and Wikidata labels into a step-by-step explanation of what the query
retrieves and which constraints are applied.

4. Query visualization
* Represent variables and entities as nodes and properties as edges.
* Provide an interactive graph view to make multi-hop relationships easier to understand.

5. Web interface
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* Implement an editor for entering SPARQL queries, an explanation panel, a visualization panel, and clear
feedback for malformed or unsupported queries.

6. Evaluation
* Create a benchmark of simple, intermediate, and complex Wikidata SPARQL queries.

» Measure whether query components are correctly identified and explained, and optionally conduct a small
user study to compare understanding before and after using the tool.

Expected Results
Functional prototype: A working JavaScript-based Wikidata SPARQL Query Demystifier.

Structured explanations: Automatic decomposition of SPARQL queries into understandable sections without
the use of LLMs.

Semantic enrichment: Readable Wikidata labels for entities and properties used in the query.
Visualization: Interactive representation of query relationships and variable dependencies.

Evaluation findings: Identification of which SPARQL constructs can be reliably explained using deterministic
rules and which remain difficult.

Educational value: A tool that can support SPARQL learning, query debugging, and exploration of Wikidata.

Thesis Structure

Introduction — Motivation, research problem, objectives, and contributions.

Background — RDF, Knowledge Graphs, SPARQL, Wikidata, and JavaScript web technologies.

Related Work — SPARQL editors, query visualizers, semantic query interfaces, and educational tools.
System Design — Architecture of the parser, explanation engine, Wikidata resolver, and visualization module.
Implementation — JavaScript implementation, API integration, interface, and supported SPARQL constructs.
Evaluation & Results — Benchmark design, correctness, coverage, readability, user evaluation, and discussion.
Conclusions & Future Work — Main outcomes, limitations, and possible extensions.

Evosiktikn fiprroypagio:

W3C. SPARQL 1.1 Query Language. W3C Recommendation, 2013.

W3C. RDF 1.1 Concepts and Abstract Syntax. W3C Recommendation, 2014.
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Wikidata. Wikidata Query Service User Manual and SPARQL Examples.

MPOYIMOOEXLEIZ ANAAHYHE AINAQMATIKHE EPT'AZIAY:

Basic knowledge of JavaScript, web development, RDF, and SPARQL is recommended.

EIIIITAEON ITAPATHPHZXEIX (av vrapyovv):
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TITAOZ AINAQMATIKHZ LLM-Based SPARQL and Grounded Quiz Generation Using
EPTAZIAZ: .
DBpedia

OVOMOTENWVULO: NMAMNAAAKHZ NIKOAAOZ
Itoweia ElonyntA: TnA. Mpadeiou: 2810379851

Email: npapadak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026-2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

N.MAMNAAAKHZ 2. MNATZAKHZ N. BIAAKHZ

(ovouatenwvuua kat
1616tnTa, av undpyouv) KaBnyntrg Entikoupog KaBnyntrig KaBnyntnig

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Title

LLM-Based SPARQL and Grounded Quiz Generation Using DBpedia

Abstract

This thesis investigates whether Large Language Models (LLMs) can reliably generate executable SPARQL
queries and grounded quiz questions from arbitrary user-provided topics using DBpedia as an external knowledge
source. The proposed system follows an end-to-end pipeline in which a user specifies a topic, an LLM generates
one or more SPARQL queries, the queries are executed against DBpedia, and the retrieved entities and facts are
subsequently used to generate quiz questions in predefined formats, such as multiple-choice. A validation stage
1s incorporated to ensure that the generated queries are executable, that the retrieved information is relevant to
the requested topic, and that the correct answers of the generated questions are supported by DBpedia.

A central objective of the thesis is to evaluate the reliability of different LLMs in this process. A benchmark set
of approximately 50 diverse topics will be used, and each model will be evaluated using metrics such as syntactic
validity of generated SPARQL, query execution success rate, percentage of queries returning usable results,
factual  grounding of generated questions, and the quality of generated distractors.

Through this experimental evaluation, the thesis aims to determine to what extent LLMs can act as an effective
natural-language interface to knowledge graphs and support the automatic creation of factually grounded
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educational content. The results will provide a comparative analysis of the tested models, identify common
limitations of LLM-based SPARQL generation, and highlight directions for improving the robustness and
reliability of automated knowledge-grounded quiz generation systems.

Objectives

1. End-to-end pipeline: Develop a system that transforms an arbitrary user topic into DBpedia SPARQL
queries, retrieved facts, and playable multiple-choice quiz questions.

2. LLM comparison: Evaluate multiple LLMs under the same prompting and execution conditions.

3. SPARQL reliability: Measure whether generated queries are syntactically valid, executable, and able to
return useful results from DBpedia.

4. Grounded question generation: Generate quiz questions whose correct answers are explicitly supported by
facts retrieved from DBpedia.

5. Distractor quality: Assess whether generated incorrect options are plausible, relevant, and clearly
distinguishable from the grounded correct answer.

6. Failure analysis: Identify common failure modes in query generation, retrieval, grounding, and quiz
generation.

Methodology

1. Benchmark definition

* Create a benchmark of approximately 50 diverse topics covering multiple domains and different levels of
popularity in DBpedia.

* Use the same topic set and experimental conditions for every evaluated model.
2. SPARQL generation
* Provide each topic to the selected LLM and request one or more SPARQL queries targeting DBpedia.
* Record generated queries, prompts, model outputs, and generation parameters for reproducibility.
3. Query execution and validation
» Execute the generated queries against the DBpedia SPARQL endpoint.

« Validate syntax, successful execution, non-empty/usable results, and relevance of retrieved facts to the input
topic.

4. Quiz generation
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* Use validated DBpedia results as the grounding context for multiple-choice question generation.

* Generate a question, one supported correct answer, and plausible distractors according to a fixed question
schema.

5. Grounding validation

* Check that the correct answer is supported by the retrieved DBpedia facts.

* Reject or flag questions that contain unsupported claims, ambiguous answers, or unusable distractors.
6. Evaluation and error analysis

» Compare models using quantitative metrics and manually inspect a representative sample of generated
quizzes.

« Categorize failures such as invalid SPARQL, empty results, irrelevant retrieval, unsupported answers, and
poor distractors.

Evaluation Metrics

» Syntactically valid SPARQL rate.
* Query execution success rate.
* Percentage of queries returning usable and topic-relevant results.

» Grounded-question success rate: percentage of generated questions whose correct answer is supported by
DBpedia.

* Distractor validity/quality rate.
* End-to-end success rate: percentage of topics for which the system produces a validated playable quiz.

* Performance by model and, where useful, by topic type or popularity.

Expected Results

* An end-to-end prototype for topic-driven SPARQL generation, DBpedia retrieval, validation, and quiz
generation.

* A quantitative comparison of the tested LLMs across approximately 50 diverse topics.

* Measurement of SPARQL validity, execution success, usable-result rate, grounding accuracy, and distractor
quality.
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* Identification of the stages and error categories that most strongly affect end-to-end reliability.

* Evidence about the extent to which DBpedia grounding can support factually verifiable educational quiz
generation.

* A reusable evaluation framework that can later be extended to other knowledge graphs, models, or question
types.

Thesis Structure

1. Introduction — Motivation, research problem, research questions, objectives, and contributions.
2. Background — RDF, SPARQL, DBpedia, knowledge graphs, and Large Language Models.

3. Related Work — Knowledge-graph question generation, LLM-to-SPARQL approaches, and LLM/KG-based
educational content generation.

4. System Architecture and Implementation — End-to-end pipeline, prompts, SPARQL execution, validation,
quiz generation, and technical implementation.

5. Evaluation — Benchmark protocol, metrics, model comparison, grounding assessment, distractor assessment,
and error analysis.

6. Discussion — Interpretation of the results, limitations, reliability issues, and practical implications.

7. Conclusions & Future Work — Main findings, possible improvements, and extensions to additional
knowledge graphs and quiz formats.

Evéeiktikn BLBAoypadia:

Lehmann, J. et al. (2015). DBpedia — A Large-scale, Multilingual Knowledge Base Extracted from Wikipedia.
Semantic Web, 6(2), 167-195.

W3C. (2013). SPARQL 1.1 Query Language. W3C Recommendation.

Vassiliou, G., Papadakis, N., & Kondylakis, H. (2023). SummaryGPT: Leveraging ChatGPT for Summarizing
Knowledge Graphs. In The Semantic Web: ESWC 2023 Satellite Events.

MNPOYINOGEXEIZ ANAAHYHE AIMMAQMATIKHYE EPTAZIAL:

EIIIITAEON MAPATHPHXEIX (av vrapyovv):
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Yvoykprrikn ASwoloynon g Kapoxkooypotnrog kot
TITAOZ AINAQMATIKHZ AVOEKTIKOTITAG ZVOTHRATOV ZVOTAGEMV VIO TuvOKee
EPTAZIAZ: , , , ’ ’
Aparotnrog, Yoypns Exkivnong, Avadpaocn Mepoinyiog ko
®voariooc Dritpapicpatoc.
OVOLOTENWVUHO: MNamadakng XapaAaumnog
Ztoweia Elonynty: TnA. Mpadeiou: 2810371991
Email: adanar@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLOpOG ortoudacTwv: 1
EmBAénwy: MéAog e€eTaOTIKAG: MéAog e€eTaoTIKAG:
Npotewopuevn TplpueAng
, N Mava a
E¢etactikn Emurporn: NomaSaKne XapdAapog ®paykomovAou MNapackeun vaylwtaxng
Kwvotavtivog
(ovouatenwvuua kat
1616tnta) Avarth. KaBnyntic Ka®nyrtpla Kabnyntrig
ZuveruBAEnwv (ov OVOMOTENWVULO: I5otnta:
UNtAPXEL):
(ovopatenwvupo Kat
oLotnta)

NEPITPA®H AINAQMATIKHZ EPTAZIAZL:

ZtoxoL:

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

1.

JUYKPLON OVTUTPOCWIEUTIKWY TAPOASEIYUATWY OCUOTNUATWY CUOTACEWV (M.X. OUVEPYATIKO ATPAPLOUA,
HEBOSOL BACLOPEVEG OTO TEPLEXOMEVO, UPBPLOIKEG, Baclopéveg o ypadnuata Kot péBodol Paclopéveg otn
Snuotikotntay).

MoooTtikomoinon Tou Mw¢ n apalotnta, n Yuxpn ekkivnon, n pepoAnia avadpaong kat ol pucaiideg diktpou
EMNPEAOUV TNV TIOLOTNTA KOL TN CUUTIEPLPOPA TWV CUCTACEWV.

MpoobLoplopog aAyopLOUKWY OLKOYEVELWV/TIPOCEYYICEWY TIO OVOEKTIKWY 1 Tilo gvaiodntwv os KAbe

mpoBAnua.
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MeBoboAoyia:
H peBodoloyia eival MELpAUATLKA KOL AMOTEAEITOL OO TEGOEPA KUPLO oTadLa:

1. Emdoyn Zuotnpotog Zuotdoswv: Oa emheyel €éva oUvolo ToOKIAwV UAOTOLNOEWV CUCTACEWV, TIou Ba
KOAUTITOUV SLOPOPETIKEG OAYOPLOULKEG OLKOYEVELEC, OTIWG: JUVEPYATIKO PIATPAPLOUA BOCLOUEVO OTN UVAUN,
Mapayovtonoinon mivaka, JUoTACELG BACLOUEVECG OTO TIEPLEXOUEVO, YBPLOIKEG Mpooeyyioelg. OAa ta povTéda Ba
uAormotnBouv xpnotponolwvtag to (6lo mAaiolo afloAdynong ya va dtaodaAlotei n dikatoouvn.

2. IxeSL00UOC OUVOAOU SESOUEVWV KOl EVEON TIPOBANUATOG: ZEKVWVTOC Ao TUTILKA SnooLa cUvoAa SeSopEvwY
(m.x., ouvoha dedouévwy Tawviag, mpoiovroc i aAnAenidpacnc), Ba KATAOKEUAOTOUV EAEYXOUEVEG
mapaAAay£EC GUVOAOU SeS0UEVWY yLa va TTapouoLalouv pntd Kabe mpoBANUa-0TOXO:

Apatotnta: Npoodeutikn adaipeon aAAnAemOpAcEWV.

Wuyxpn ekkivnon: ATlopovwon VEwV Xpnotwy R/KoL VEWV OTOLXELWV.

Avadpacon MepoAnyiag: Mpooopowpévn pokataAndn ékBeang neplopilovrag T mapotnPrOLUES
oaAnAerudpaocelc.

Quoahideg pidtpou: Emavarappavopevol BpdxoL CUCTACEWY TOU MEPLOPL{OUV TNV TTOKIAOopdLa
TLEPLEXOUEVOU.

KAwpokoolpotnta: Xpnon cuvolwv 8edopuévwy SLapopeTikwV HeyeBwv.

3. Metpnoelg AfloAdynong: EKTOC amo Tig TUTIKEG UETPROELS akpifelag (.., Precision@K, Recall@K, NDCG), 6a
xpnotpomnotnBolv UeTPAOElG £I8IKEC yla To TMPOPANUa, onwe: Kaluyn kat aflomoinon kotaldyou (yia
apatotnta), YmoBabuion anddoong yla xpriotec/otolyeia mou Sev €xouv mapatnpnOet (yia Ppuxpn ekkivnon),
Mowopopdio €kBeong kol Kawotopia (yio ducaAidec ¢iltpou), EvalcBbnoia oe pepoAnmtikd apyeia
kataypadng (yia pepoAndio avadpaong)

4. Juykpwtiky AvaAuon: KaBe oclUotnua ouotdoswv Ba aflohoynBel oe OAeg TG mMopoAAayEC TOU CUVOAOU
Sebopévwy kal ta anotedéopata Ba cuykplBolv yla va mpocodloplotouv MotiBa umoBabuiong anoddoong,
JupBLBaocpol avBekTIKOTNTAC, ZUOTNMATIKA Suvatd Kot adUvata onUela ava TUTO TPOBAAATOG

AvapEeVOEVa aOTEAEOOTOL

Ta avauevopeva amoteAéopata TG SatplBnc eival: adr eumelplkd otolXelo OTL SLOpOPETIKEC OLKOYEVELEG
CUOTNUATWY CUCTACEWV avtomokpivovtal oAU StadopeTikd os kaBe Soukd mpoPAnua. Mpoodloplopdg alyopibuwv
mou amodidouv kald oe WSavikég ouvOnkeg oAAd umoBabpuilovtol amotopa Umd HEPOANTTIKA R apald Sedopéva.
ATOselEn OtL amAég 1 UPpPLOKEG HEBOSOL pmopouv va Eemepdoouv Ta oUVOETA HOVTEAQ UTIO OPLOUEVEC QVTiEOEC
ouvBnkec. Mia Sopnuévn olykplon Tou avadelkvUel tou¢ oupPiBacuolc petall okpiPfelag, supwoTiag Ko
TolkAopopdiag. MPAKTIKEG YVWOELG YLOL EMAYYEAUATIEG KOL EPEUVNTEG OXETLKA HE TNV TAOYN aAyopiBuwv e Baon ta
XOPAKTNPLOTIKA TwV S€60UEVWV KaL OXL LOVO TNV akpifela avadpopdg.

Nebio £épsuvag:

YuotApota YUotoonc MNAnpodopiag

Evéewtikn BLpAoypadia:

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

NPOYNOOEZEIZ ANAAHWHS EPTAZIAZ:

ENINAEON NAPATHPHZEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ Improving fine motor control in individuals with Parkinson's
EPTAZIAZ: . . . .
disease using Unity 3D serious games
OVOLATENWVUHO: . MaxoUAGKNG
Ztoeia Elonyntn: TnA. Mpadeiou: x9884
Email: ip@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLBpOG ortoudacTwv: 1
Npotewdpevn TpueARc EmBAénwy: MéAog e€eTaoTIKAC: MéAog e€eTaoTIKNG:
E¢etaotuc) Emutporn: . MayoUAAKNC 2. Movaylwtdakng A. MoAdpog
(ovouatenwvuua kat
Sotnta) AvarmA. Kabnyntnig Avar. KaBnyntnig KaBnyntng
TuveruBAsnwyv (av OVOLOTENWVUHO: 186t
UTTAPXEL):
(ovopatenmwvu o Kot } )
wbotnta)

MNEPITPA®H AINAQMATIKHZ EPTAZIAZL:

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

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

ZtoxoL:

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

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

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

Me0Bodoloyia:

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

AvVaEVOUEVA ATOTEAEOLOTOL:

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

Nebio £épsuvag:
e Rehabilitation for neurodegenerative disorters

e Serious Games development
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12/otparkinsons bestpractiseguidelines.pdf
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NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

Basic physics, mathematics, geometry.

Development experiense in Unity 3D game engine.

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

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

Email: dstrat@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

ITPATAKNG ANUATPLOC Mapkakng Euayyelog Toapnoupatlng MavoAng

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

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Y& omoloSAMOTE ACUPHATO CUOTNHA, UTIAPXOUV TIOPEUPBOAEG OTO QOUPUATO KAVAAL TTOU UMopEel va urtoBabuioouv tn
AN twv embupntwy onpatwy. Otav ta Aappavopeva enineda oxlog evog onuatog mapeBoAng eival peydlo oe
oxéon Ue To embupntd onua, éva aclppato cuotnua Ba avtipetwriosl umofaduton f MBavwg SLakomr TS MOPOXNS
TWV UTtNPEcLwy Tou. Otav MoAAQIMAQ acUpUOTA CUCTHUOTA TTpooTtaBouv va cuvuTidpéouy o 0Ao To padlodpdoua, eivatl
TOavo va cupPei éva "cuppav mapepBoAng"”. To mpotumo IEEE Std 1900.1-2008: Standard Definitions and Concepts for
Dynamic Spectrum Access: Terminology Relating to Emerging Wireless Networks, System Functionality, and Spectrum
Management, September 26, 2008, opilel éva cupPav mapePoAng we "pLa epioTacn otnv omnola €xel Eemepaotel Eva
TLOOOTIKOTOLNUEVO eminedo katwdAiou mapepBoAwv" Kal To eninedo kotwdAiou propei va oplotel wg ouvaptnon Tou
TIAATOUG, TNG OUXVOTNTAG, TOU XPOVoU f/Kal Tng andSoong Tou GUCTAHUOTOC.

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

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

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
125




Avapevopeva amoteréopata: H avantuén pebodoloyiag Kot AOyLopULIKOU yLa TNV eKTiNON TapeBOAWY og acUppata
Siktua.

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

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

NPOYNOOEZEIZ ANAAHWHS EPFAZIAS:

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

ENINAEON NAPATHPHZEIZ (av untapyouv):

H epyaocia anattel mapouasia tou dpoitntr oto Epyaotriplo un loviilovuowv AKTIVOBOALWY YLO TOV TIPOYPOULOTIOUO TWV
0pyavwv PETPNONG.
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TITAGZ AINAQMATIKHE | Mejétn pe@odoroyiog Spuiovpyiog Ko EKTORTHG THAETUKOIVOVINKOD
EPTAZIAZ: . , ’ . ,
yneekov cnuatog oo yevvitproe RF vyniov cuyvotitov
OVOLATENWVUHO: ZTPATAKNG ANUATPLOG
Itoweia ElonyntA: TnA. Mpadeiou: 2810379760
Email: dstrat@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog E€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotkr) Emutponn: - - - - - -
2TPOTAKNG AnNUATPLOG Mapkadakng EuayyeAog Taumoupatln¢ MavoAng
(ovouatenwvuua kat
816tNTa, av UNdpYoUV) Kabnyntrg AvarAnpwtrig KaBnyntrig EAIN
TuveruBAénwy (av OVOLOTENWVUHO: I8otnTa:
UTTAPXEL):
(ovopatemwvupo Kat
dLotnta)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

Me0odoroyia: Apxikd Ba SlepeuvnBoUv T XOPOAKTNPLOTIKA ONUATWY 4G Kot oL SUVTOTNTEG TIPOYPOUUATIOMOU KOt
QTTOLAKPUCUEVOU XELPLOKOU Héow evtoAwv SCPI tng yevvrtplag RF Keysight model E8267D kat tou Microwave Analyzer
¢ Keysight N9915A (100kHz-9GHz) rj N9916A (100kHz-14GHz). Itnv ouvéxela, yla thv edpappoyn tng pebodoroyiag
napaywyng onuatog and yevntpta RF upnAwv cuyvotitwy, Ba mpoypappatiotel n yevwntpla E8267D wote va mapdaget
onua 4G 1o onoio Ba sival mapapetponotiotpo (m.x. 6a propei va petafAnbel n Loxug, n ouxvotnta, To eUpog {wvng Tou
KATT). To onpa auto Oa ekmepdOsi otov agpa amd TNV yewnTpLla HECW KOTAMNANG Kepaiag eKMOUTAC. 2TnV cuvéxela Ba
peTpnOel to onuo autd pe xprion Microwave Analyzer kat kat@AAnAng kepaiag ANPNng ywa tnv emipepaiwon twv
XOPAKTNPLOTLKWY TOU.
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Avapevopeva omoteréopata:Avantuén pebodoloyiag mPoypapUATIONOU opydvwy Tapaywyng kat pétpnong RF
ONUATOC, AVANTUEN AOYLOJLKO avolkToU KwoLka (Tt.X. Python) yla Tov anmopakpuopEéVO TPOYPAUUATIOMO KAL XELPLOUO TWV
opyavwv ota mAaiola tng mapovoag epyaciag.

Iledio épevvag: IUyxpova TnAemikowwviakd cuothpata, 4G Standard, omOpOKPUOUEVOG TPOYPAUUATIONOG KoL
XELPLOUOC opyavwy UL NAWV GUXVOTATWV.

Evéciktikn piphoypagio:

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

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

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

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

MoAU kaAn yvwaon tng AyYALKNC YAWOOOG, YVWOELG O€ TNAETILKOLWVWVLOKA CUCTHATA Kal S1adoon NAEKTPOUAYVNTLKAC
aKToBoAlog, TTOAU KAAEG YWWOELS TIPOYPAUUATIONOU O TAOTHOPES avolxTtoU Kwdka (m.x. Python).

EININTAEON HAPATHPHYEIY (av vrépyovv):

H epyaoia amattel mapouoia tou ¢oltntr TouAdylotov pLa dpopd tnhv eBdoudda oto Epyaotrplo pn lovtilouowy
AKTWVOBOALWYV YLO TOV TIPOYPOLUATIOUO TWV OPYAVWVY HETPNONG.
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Padwyaptoypaenon km Bertiotomoinon lowotnrag Yanpeorwov
TITAOZ AINAQMATIKHZ (QoS) Kinrév Enucovovidv (2G/3G/4G-LTE) péoo
EPTAZIAZ: , , , , ,
Eykatdaotacng Evioyvt) Padwonqpatog og I'eoypagikéc Ileproyéc
pe Hpofinpatucny Kadioyn
OVOLOTENWVUHO: Ap. MavoAng Taumnoupatlng (EAIMN)
Ztoweia Elonynty: TnA. Mpadeiou: 2810 - 379891
Email: tampouratzis@hmu.gr
TuApa: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelpepvo e€aunvo 2026 - 2027
ApLOpOG ortoudacTwv: 1
Npotewoépevn Tpwehdc EmBAEnwv: MéMog e€eTaoTikAC: MéAog e€eTaoTiknG:
E¢etactikn Emrpor): Ap. Mavoing Tapmoupatlic TTPOATAKNG ANUATPLOG Navaylwtdkng Emupidwv
(ovouatenwvuua kat : :

Epy. Aldaktiko MNpoowrikod , , ,
6Lotnta) (EAIN) KaBnyntrig AvarAnpwtrg Kabnyntrig
TuveruBAEnwv (ov OVOMOTENWVUO: I5otnta:

UTtApPXEL):
(ovopatenwvupo Kat ) )
oLotnta)

NEPIFTPAQH AINNQMATIKHZ EPIAZIAS:

ITLG OUYXPOVEG TNAETILKOWVWVIEG, N Ttapoyn adlaAstttng KaAuPng Siktuwv KvnTAc thAedwviog (2G/4G/5G) os opelvEég,
OYPOTIKEG 1 YEWYPADLKA OTMOLOVWHEVEG TIEPLOXEC amoTeAel pia Slapkn Texvik mpokAnon. H dnuwoupyia "tudAwv
onpelwv" (blind spots) odeidetal kuplwg T popdoloyia tou eddadoug (Addol, dapdyyla) mou mpokaAel €viovn
e€aoBévnon kat okiaon tou padloonuatoc (shadowing effect). H mopoloa SIMAwUATIKA epyaciot TpoyHATEVETOL TNV
TPooTAfEeLa EMIAUGNG AUTOU TOU TPORANUATOC HECW TNG OXESLAONG KAL UAOTIOLNONG EVOC CUCTNLATOG AVAUETAS00NG
(gap filler). H duthwpatikn epyaocia otialel otnv €MAOYH, TNV MOPAUETPOTOLNCN KAl TN BEATLOTN gyKATAOTOON EVOG
EUMOPLKA Sl00€01ou cuUOTAATOC evioxuth padloonuatog yla Siktua 2G, 3G kat 4G (RF Booster Amplifier), wg
opdidpopog avapetadotng xwpi¢ tnv mapépPaocn, oAroiwon 1 HeTaPoAn Twv AdN UMAPXOUCWY AELTOUPYLKWV
cuxvotnTwy ota padlodiktua vdlotapevwy apoxwv, e€acdaiilovrag tn cuppdpdwon Pe Toug eBVIKOUG KOVOVIOUOUG
xpnong podlodpacpotog Kat TLg anottoelg HAektpopayvntikig Zuppatotntag (EMC).

2toyou:

- Baolkog otoxoc tnC mopolooC SUMAWHATIKAG aroteAel n Slevépyelo ektevwy PeTproswv mediov (multi-operator
drive/walk tests) yla to ocUvolo Twv TpLWV mapdxwv KvnTAg TNAsdwviag, anotunwvovtag tnv UPLOTAUEVN KATAoTaon
padlokaAung otnv mpoPAnuatikn ieptoxn AnPng. ZuAéyovtag mpwtoyevr 6eSopéva LoXUOG Kal MoLdTNTAG CALATOG
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yla To cUvolo twv Slabéouwyv texvoloywwv He tn Bonbeia Mobile App avolktolu kwdlka o ¢opntr] CUCKeUN,
arnotunwvovtal oo ol kKAaotkol deikteg 2G (RXLEV), ot Seikteg 3G (RSCP, Ec/No) 600 Kat ot kpiotpot Seikteg Skt wv
4G/LTE (RSSI, RSRP, RSRQ, SINR, CQl).

- ATIWTEPOC O0TOXOG amoTeAEL N YwpLkn availuon Twv SeSopévwy HEow AoyLopLkol avolktol kwdika (QGIS) mou Bonba
TO000 otn dnuloupyia Stafabuiopévwy xaptwv padlokaAudng, 600 Kal oTov akpLPr eVTOMoUO Tou BEATIOTOU onueiov
AnWng onuatog (Donor Point) Baon datvopévwy nepibAaong r/kat avakiaong, xwplg amapaltnta TV anaitnon ontkng
enadng (Non-Line-of-Sight) pe tov otaBuod Baong Tou EKACTOTE MAPOXOU.

- H pelétn texvikwy mpodlaypadwv (specifications) kat n emiloyr tou KatdAAnAou eumoptkd Stabéoipou cupPfatol
g€omAlopol (multi-band repeater yia tig {wveg cuyvotntwy 2G/3G/4G Twv MapOXWV), KoL TNG AmaltoUeVNG amolapng
Twv Kepatwv AnPng/ekmounnig, Baclopévn otig petproetg mediov mou Ba mponynBoulv. H teAikn eykatdotaocn mou Ba
nipaypatonolndei Ba mephapBavel eniong TV TOMoBETNON TNE AMALTOUUEVN S Hovadag mapoX G NAEKTPLKAC LoxVog (DC)
TOU eVLoYUTH padlocuxvoTATWY (Uratopia, UKpo GWTOBOATAKO TTAVEN & KUKAWLATOC SLAXELPLONG EVEPYELOC) OE LKPO
METOAALKO OLKIOKO HE LOTO, WG ULO AQUTOVORLN EVEPYELOKA SLATAEN YLO TOUC OKOTIOUG TNC MAPoUoaC LEAETNG.

- H ektéheon véag, emavaAnmuikng padloxoptoypddpnong HETA TNV €YKATAOTOON TOU £EOTALOMOU KAl N GUYKPLTIKN
aflodoynon tng tehkng Nowdtntag Ynnpeoiag (Quality of Service - QoS) yla tnv entBefaiwon TG AMOKATACTACNC TWV
TNAETUKOLVWVLAKWVY SLACUVEECEWV UE TIPOKTIKEG HeTproelg amddoong (Throughput / Latency / Drop Call Rate).

MeSoboAoyia:

- H epyaoia Ba Eekwvnoet pe TNV avaAutikn BiBAloypadikr) AvaokOmnon OXETIKA LE TN MEAETN TG Bewplog Stadoong
PASIOKUUATWY, TWV OPXLTEKTOVIKWY Kuehoelbwy Siktowy, Twv HeTplkwv afloAdynone 2G/3G/4G LTE
(RSCP/Ec/No,RSRP/SINR/CQI) kot tou Beopikol/KavovioTikoU TAaLoiou yUpw armod T Xprion EUMOPLKWY AVAUETAS0TWY
(repeaters) oe adelodotnuévo pacpua.

- H ouM\oyn mpwtoyevoUg UAIKOU HECW EKTEAEONC APXIKWY HETPHOEWV padlokaAuPng ya 6Aoug Toug apdxoug Ue
xprion Stayvwotikwv edappoywv (m.x. Cellular-Z). Anuoupyia apxeiwv kataypadng (Logfiles/CSV) pe koataypadn
TapapETpwy: cuvtetayuéveg GPS, Cell ID, LAC/TAC, UARFCN, EARFCN, ARFCN, kaBwg kot toug Seikte¢ RXLEV, RSCP,
Ec/No, RSSI, RSRP, RSRQ, SINR, CQl.

- H yewxwpkn avaiuon dedopévwy (GIS): pe tnv mpoemnetepyacia Twv apxeiwv CSV kal eLoaywyr) Toug oto eAelBepo
Aoylopko QGIS pe okomod T Snuloupyia xpwpatikd Stafabulopévwy xaptwy (Graduated symbology) yio tov omtikd
EVTOTULOWMO vNoldwv padloorhuatog kat "tupAwv" Lwvwv.

- O UTOAOYLOMOG TWV aMWAELWY AeVUBEPOU XWPOU Kol KOAWSLWOEWVY Kal N S1aoTacloAdynon Tou CUCTAATOC yLlol TNV
gmAoy TNG KATAAANANG povadag evioyutr padloonuatog kot Kabaplopog/plbuion tng Sladlkaciog mMPAKTIKAG
capwong (antenna sweep) yla TN Hikpo-puBuon (fine-tuning) tng kateuBuvTikNg kKepaiag AnPnc.

- AloAdynon cuoTAUOTOG UETA TNV gykatdotoon: Exktéleon véag, emovaAnmrikng padtoxoptoypddnong otnv idla
vewypadikn meploxn umd Tig idteg ouvOnkeg. NapdAAnAn Sievépyeta paktikwy dokuwy Mowdtntag Ynnpeoiog (QoS
Tests) eotidlovrag otn BeAtiwon twv Sektwv 2G/3G/4G LTE (avodog RSRP/SINR), otn otabepdtnta twv KAAoEWY GwVAC
(ueiwaon Drop Call Rate) kot otnv avénon tng dtakivnong Sedopévwy (Throughput).

Avapuevoueva AntoteAéouara:
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- Avapévetal va mopoyxBel po mANpwe TEKUNPLWHEVN, TIPOKTLKN peBodoloyia ylo TNV MPOooTABELO AVTIIUETWIILONG TNG
umoBabuong unnpeolwyv (QoS) KNTWV ETUKOWWVIWY OF QNMOUAKPUCMEVEG TEPLOXEG (gap filler) peow opBRg
gykataotaong e€omAlopol, Baclopévn otn xprnon clyxpovwy gpyalsiwv GIS.

- Mapaywyr) cuyKPLTIKWV XapTtwv padlokahuPng ava napoxo ("Mpw" kat "Metd" tnv eykatdotacn) yla To cUVOAo Twv
Selktwv mou untootnpilovral ano 4G teppatika (RXLEV, RSCP, RSRP, SINR, CQl), anodsikviovtog MOCOTIKA KoL TTOLOTIKA
™ BeAtiwon tou AapBoavOopeVOU GUATOG OTNV UTIO HEALTN YEWYPADLIKA TLEPLOXNA ME TIPOPANUATIKY KAAL Y.

- Npaktikn emBeBaiwon Tng BeATiwong TnG moLoTnTag untnpeaciag (QoS), Tng Helwong Twv amotuxnUEVWY KAnoewv (Drop
Call Rate) kat tng avénong tou data throughput otnv umo peAétn mepLoxn mMPoPBANUATIKAG KAAUYPNG.

- Hmapadoon piag oAokANpwpEVNG, EGAPLOCUEVNG TEXVIKNAG LEAETNG TTOU avaSELKVUEL TOV pOAO TOU TNAETILKOLVWVLOKOU
MnxavikoU otnv afloAoynon kat BéAtiotn aflomoinon UPLOTAUEVWY EUTTOPLKWY AUCEWVY YLO TNV ETUAUCH TTAPOUOLWV
TMPOoBANUATWY TNAEMIKOWWVLAKAC PUOEWG.

Mebio Epeuvag:

To medio épsuvag esvtdooetal otov Topéa tng texvoloyioc Kwntwv Emkowwviwv (GSM/LTE/5G), otn Awddoon
HAektpopayvntikwyv Kupdatwyv, Kepawwv & AcUpupatwv Zevewv, otnv HAsktpopayvntiky Zuppatotnta (EMC),
ouvdualovtog yvwoelg amnod otolxeia Fewypadikwy Tuatnuatwy MNAnpodoplwv (GIS).
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MPOYMNOOESEIX ANAAHWHZ EPIAZIAS:

- - Aplotn Nvwon navw oe Kwvntég Emkowvwvieg, Kepaieg - Atddoon HAektpopayvntikwy Kupdtwy &
- HAextpopayvntikn Zuppatotnta (EMC).

- - KoAn I'vwon AyyAwkng NMwooag (Emtimedo B2)
ENINAEON MAPATHPHZEEIS (av untdpyouv):

H biayvon twv gpeuvnTIKWV amOTEAECUATWY TToU Yo TTPOKUWOUV Qo TNV MapoUca EPEUVA yUPwW OITO TO €V AOyw
YVWOTLKO QVTIKEIUEVO v €IVOL UAOTTOLOLUN LUE T CUUUETOXT) O SLEBVEC EMLOTNOVIKO OUVESPLO LIE KPLTEC 1] ETTILOTNUOVLIKO
TIEPLOSIKO.

AmAwpatikég Epyaocies Topéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewuepvo E§aunvo 2026-2027
131





   [ 1 ] , [ 2 ]


   [ 3 ]


   [ 4 ]


   [ 5 ] , [ 6 ]

