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TITAOZ AINAQMATIKHZ Aotk TEPURYN O 670 S10dikTVO & GUVEPYATIK drysipion
EPTAZIAZ: , ,
YNOLOKOV TOPp@V
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 2025-2026
AplOuoG ortovdactwv: 1
EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Npotewopevn TPWEMS | Api06BEvnc AKOUpLAVAKNC, XpuooVAa AAeEavdpadkn, Nikoc MrkéKng
E€etaotikn Emutponn:
AvarmAnpwtpla KaBnyntpla, , ,
(ovouatenwvuua kat Turipa Mouowic Entikoupog KaBnyntng,
, i KaB 16 HMMY TuRua HA L
btotTa, av undpyouv) avnvie Texvoloylog Kal AKOUGTIKAG, HKa ,EKTpOVLKmV
, Mnxavwkwv, EAMENA
P£€Bupuvo
ZtoyoL:

H mopouloa mTuyLlakn epyacio oToxeVEL OTO VA €EOLKELWOEL TO POLTNTH E TEXVOAOYIEG aLXUNG Kol EpyaAsior AoyLopLKOU
TIOU ETITPEMOUV QUENUEVN SLOAELTOUPYLKOTNTA UTNPECLWY SLASIKTUOU HECW TNG OVATITUENG KALVOTOUWY CUVEPYATIKWV
edpappoywv mou mpoBaiouv Tn BeUATIKN TEPLynon cuvepyatwv oto dladiktuo. Q¢ Bepatikn mepuiynon opiletal n
SladukTlakn TepLiynon ocuvepyotwy os dedopéva BepaTika 0pLla Kol He oToxXo TV avalntnon/evpeon, kwdikomoinon /
taflvounon Kol kKatoxwpnon cuvadwv Pnolakwy mopwv He TPOmo mou [ot Pndlakol mopol auvtoi] va cuviotouv
KOLVOXPNOoTEeG BeaTIkEG OUANOYEC Sebopévwy. ELSIkOTEPQ, 0 PoltnTAg Ba anoktiosl 6e£LOTNTEC LETAEY GAAWV O TOUE(S
OTWC 0 SLOSIKTUAKOC TIPOYPAUUATIONOC, XPron Kal evowpdtwon APls os S1adpaoTikég ehaplUoYES, TIG TEXVIKEG TIOU
QVAITUCCOVTAL OTNV TIEPLOXH TNG KOWWVLKAG avalritnong (social search), dsondlouceg mpooeyyioelg yla tTnv emavénon
BBALOBNKWY SLOSPAOTLKWY OVTLKELUEVWY, KOK., LE OKOTIO TNV UMoOTNPLEN TNG OepaTIKOTNTAG OTNV OHASIKA TIEPLAYNON
Tou SLadiktuou.

Me0Bodoloyia:

H peBobdoloyia mou Ba akolouBnBei mephapBavel Tpelc paoelc. H mpwtn dpdaon oxetiletal pe TNV Katavonon tou 6pou
NG BeUATIKAG TEPIYNONG OTo SLASIKTUO KOl TwV BACLKWY TEXVOAOYLKWY TACEWV ToU TNV emnpedalouv (YAwooeg
SLaSIKTUAKOU TpoypapuaTIopol, APls, opydavwon dedopévwy, SLadpaoTikéG epyaleloOnKkeg, Kok). Xtn ¢dacn auth o
doltntAg HeAeTd T oXeTikA BLBALoypadia kal melpapatiletal pe KatdAAnAo TexvoloyLkd epyaleio.

H 6gltepn ¢aon adopd otn oxediaon kat mAOTIKA avamntuén piag edpapuoyn / umnpeoiag mou Ba EMITPEMEL OTOUG
XPNOTEC TNC, MEow emauénuévwv cuvodwv mepliynong oto Sladiktuo, va culéyouv kal va Stakpatouv Pndlakd
TEPLEXOUEVO OO LOTOTOMOUG TOU ETMLOKEMTOVTAL Kal va TI¢ evamoBétouv oe culhoyég (Aoteg), wg emefepydoiua
avTikeipeva. MNa to okomd auto Ba aflomolnBouv TeXVIKEG TNG oXeSLAOTIKAG BACEL oevapiwy yla va mpoadloploTouy
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EMUEPOUG oXeSLAOTIKA Brpata Kal otoxol. Mapadeiypatog xaply, oevapla Ba avantuxboulv yla va kabopiocouv wg ot
ouA\ovég Pndlakwyv mopwv (Aioteg) mou eite mpo-umapyxouv eite SnuioupyolvTal ATO TOUG XPHOTEC UMOPOUV Vol
xapaktnpilovrtal Bspatikd clpudwva Pe TNV Kplon Kol TIC AVAYKEG TwV SnULoUpywv Toug (r.X. He tags n/kat aAha
kataMnAa social bookmarking schemes). Emiong, oevdpla Ba avamtuyBolv yla va mpoodloploTel €vag UNXOVLOHOG
dnuloupyilag opddwv/kowotAtwy pe ausco (m.x. xprion evog plugin oto browser) 1 €upeco tpodmo (m.x. Katoaypadn
LOTOpKOU XpNoTn Kal epunveiag tou, dnAwon xpnotn, KAM.) mou Ba Siapolpdalovral, Stafouleliovtal kat Ba
enegepyalovral cUAOYEC (Alotwv) PndLakol meplexopévou, Ba kabBopilouv TNV EKTAON TOU SLOUOLPACUOU, TO E160C TNG
npooBaong kat ta Sikatwpata otnv dtapolpalopevn cuAloyn (Alota). TéEAog, oevapla Ba avantuxBouv £T0L WOTE OTIG
Aewtoupyleg pag opadag va meplthappavovral dtaxeiplon €pyou Kol avaBeon KaBNKOVIWY HETOEY TWV EUTTAEKOUEVWV
XPNOTWV £TOL WOTE OL XPNOTeG Ba elval og B€on va mapoakoAouBoUv Kal va 0pyavwvouV TNV EPy0Oia TOUC, Vo EVIoXUoVTaL
oL deopol peTafl TwV HEAWV KOL VA EMLTUYXAVETOL N SlekMepaiwon KOl OIOMEPATWON OTOUIKWY KABNKOVIWV TPOG
TIANPWOoH ToU opaSLKoU oToXOoU.

H televtaia ¢pdon oxetiletal pe mhotikn emidelén tne edappoyng os éva Bepatikd medio pe OoTOXO TN UEAETN TNG
TPOOTIOEPEVNG TIOU TIPOOPEPEL N BepaTiKn TiEpLynon oto SLadiKTUO KoL TIG EMUMTWOEL TIOU Uopel va €xeL otnv
ETUTEAEDN CUVEPYOTLKWV OTOXWV (TL.X. au&nuévn cUAAOYLKR euBUVN, eMiyvwon atopLkoU KaBnkovtog Evavti cuAAoyLkoU
oTOxX0U, LKavoToinon ouvepyatwy amnod tn dnuloupyia Seopwv, KAT).

AVOEVOLLEVA ATTOTEAECHLATAL:

Motk enidel§n epappoyng mou va podyetl Bepatiki mepLiynon, cuvepyatikr avalitnon kot dnutoupyia cuAloyikol
Pndrakol kedpahaiou

Nedio £peuvag:

Texvoloyieg AoyLopKOU TIoU EMLTPEMOUV HETAEL GAAwV epynon / avalitnon oto Stadiktuo amnd opddeg ocuvepyaTwy,
dnuloupyla culoyikoU Pndlakol kedadaiou, cuykpotnon Kot Staxeiplon Seouwv Kal GUAOYIKAG Uvnung, dndlakn
vnAaouotnta.

InUeLwVETOL OTL aVTL ToU yevikoU Sladiktuou to medio €pesuvoc Bo pUmopoUoe va £0TIACEL OE £Va ETLXELPNMOTIKO
KOWWVLKO S{KTUO N pLa peyaAng kAipakog Pndlokn culloyn dedopévwv.

Evésiktikn BLBAoypadia:

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

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

NPOYNOOEZEIZ ANAAHWHZE AINAQMATIKHZ EPFAZIAS:

EvSladépov oe texvoloyiec kal epyaleia Aoylopikol

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ
EPTAZIAL: DigitalSelf: Apyég ko epappoyég ynoerwexg avarioong
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Itoweia ElonyntA: TnA. Mpadeiou: 9190
Email: da@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Npotewopevn TPWEMS | Api06BEvnc AKOUpLAVAKNC, XpuooVAa AAeEavdpdkn Nikoc MrkéKng
E€etaotikn Emutponn:
AvarmAnpwtpla KaBnyntpla, , ,
(ovouatenwvuua kat Turipa Mouowic Entikoupog KaBnyntng,
, i KaB 16 HMMY TuRua HA L
btotTa, av undpyouv) avnvie Texvoloylog Kal AKOUGTIKAG, HKa ,EKTpOVLKmV
, Mnxavwkwv, EAMENA
P£€Bupuvo

H évvola tng PndLaknig avanhaong anoTUTTWVEL TNV TPOOTIABELX avTLoTOlXLoNC EVOC PUCLKOU QVTIKELUEVOU 1 TTPOCWITOU
LE €va N meploodtepa Pndlakad vmokatdotata. Katd katpolg £xouv epappootel mARBo¢ Texvikwy PndLaKAg avamAaong
(rm.x. avamapaotacn tomniov o 2D f 3D) rou otn Bdon toug edpalovTal oTNV KOTAVONon Tou GUGLKOU UTTOKELUEVOU KoL
TNV QVATTAQON TOU O€ Lol SE60UEVN XPOVIKI OTLYHN LE TN XPHoN KAOTAANAWY TEXVIKWY, LOVTIEAWV Kol aAyoplBuwyv. Autou
Tou €l6oug n avamAaon otepeitot SUVANLKAG KUPLwE eMeLS) TPOKUTITEL Ao mpodlayeypopupévo PndLlakd UALKO Kal £XEL
WG OTOXO KUPLWE TNV MPOCOOLWGN TOU UTTOKELLEVOU Kal OXL (Tooo) tnv mpoPoln Tng €EALENG Tou oto HéANoV. EmutAéoy,
yla TIEPUTTWOELG avATIAAONG (TNG TPOCWTILKOTNTAG) ATOUWY, EAAXLOTA E(VaL YVWOTA YLA TOUG TPOTIOUE TIOU QUTO UTopel
va oupBel yla xprioteg mou Spactnplomolouvtal oto Stadiktuo aglomolwvtag to euplTtepo MARBOC SuvapLKWY SeSouEvVwv
Stadoépwv TUTIWV TToU Toug adopolV (TLX. [xvn mou adrvouv oL xpHoteg KabBwg SpaoTNPLOTOLOUVTOL OE LECA KOWVWVLKNG
SIKTuwong, avadopEg OV YIvovTal OTOUG XPHOTEG ard ToV MePlyupd TouC, KATL.).

Itoxol:

H mitulokn epyaocia Ba eEeTA0EL TO GUYKEKPLUEVO {ATNUA UE OTOXO TNV Katavonon tg PndLlakng avamiaong Slapecou
ToUu (Xvoug Tou Kataypddouv ot SLAPopeG EIKOVIKEG SpaoTNPLOTNTEC TWV XPNOTWV £0TLAIOVTAG OE EMUEPOUG {NTHUOTA
onw¢ n avalitnon/avixveuon kot aflomoinon peydhou Oykou ocuvadwv Sedopévwy, n evomoinon/tafvounon
debopévwv oe Katnyopleg, To SeSOUEVWY HE OTOXO TNV QVATAQCH TPOCWTIWY, GOLVOUEVWY I KOTAOTACEWY KAl N
SLa6paoTikr) armodoon ToU AMOTEAECUATOC TNG AVATIAQONG E OTOXO TNV CUYKPLON HE TO TTPAYHOTIKO GOLVOEVO KOL TNV
agloAoynon tou. Me aM\a AoyLa Ba emxelpnBei n epunveia plag Pndlakng oviotntag — xpnotn, avouEvou f yeyovotog
(referent object) — amod to Tt KAvel, TL Kataypadetal yU' outo A/KoL TTWE MAPoUoLAlETAL O EPAPUOYEC KAL UTINPECIEG TOU
Sladiktuou.

MeBodoloyia:
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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
Aoswv KaBw¢ Kal TIAOTIKN avamtuén/enidelén mpwtoTuUTNG Mpoocyylong mou Ba aflomolel katdAAnAa epyaldeio Kat
TEXVIKES (YAWOoOoeG SLabIKTUOKOU TpoypaaTiopoU, APls, opyavwon dedopévwy, SladpaoTikeg epyalelobrkeg, kok). To
niebio mou Ba eMIAEYEL yla EUTIEPLOTATWHEVN UEAETN KAl TIAOTIKY €midelén Oa emideyel petd amo SltaBouAsuon e Tov
evlladepopevo dottnti. EvOelKTIKA avadEpovTal oL MepUTTWOoEel omou to referent object sival eite kdmolo Guoiko
npoowrno (m.y., évag ¢oltntng, €vag acBevng), site éva datvopevo mou €xel Nén kataypadel (m.y., toouvaul) eite
dawvoéuevo mou amalttel kamotag popdng mpoBAedn anod vndapyovra dedopéva (m.x., mupkayld). TEAOG, onUeELWvETOL OTL
avefaptntwe mediou peAétng, Ba kataPAnbel mpoomdBela KpLTkAG amotiunong tng Yndlakng avamioong Kol wg
LeBOSoU MPOTEYYLoNG CUYXPOVWY TIPOBANUATWY KAl WG ITOPAYWYO AMOTEAEGLO TTOU TIPOOBETEL afiat oTNV KATAVONGN TNG
bndakng VANG.

AVOEVOLLEVA ATTOTEAECHLATAL:

M\otikn emidelen edappoync mou va enegnyel KoL va TEKUNPLWVEL TNV PooTBEpevn atia tng YndLokng avamiaong
TPOCWTIWVY, GALVOUEVWV I KATAOTACEWVY AT LEYAAO OYKO SES50UEVWV.

Nedio £peuvag:
BA£me ‘MeBodoloyia’.
Evéewktikn BLpAoypadias:

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

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

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPFAZIAS:

EvSladépov oe texvoloyieg kal epyaleia Aoylopikol

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINNQMATIKHZ
EPTAZIAL: Ewovikoi fon0doi — teyvoroyikn otd0puion Kot cOyypoves EQupuoyEg
OVOMOTENWVULO: AKOYMIANAKHZ AHMOZOENHZ
Ztoyeia Elonynti: TnA. Fpadeiou: 9190
Email: da@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog;: Xewepvo e€apnvo 2025-2026
AplOOG oTtouSacTtwv: 1
EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
Npotewopevn TPWEMS | An1666¢vnc Akouptavakng, Mda€poc KaAtakdtooc, Niko¢ MTkaxng
E€etaotikn Emutponn:

, AvariAnpwtrig KaBnyntrg, . ,
(ovouatenwvuua Kot Turia Mouoikrc Emikoupog KaBnyntng,
8LoTNTA, AV UTTAPYXOUV) KaBnyntng HMMY Texvohoyiac kot AKOUGTIKAC Tunua HAekTpoviKwv

XVOROYIAS ’ Mnyxavikwv, EAMENA
P€Bupuvo

MNEPITPA®H AINANQMATIKHZ EPTAZIAZ:

H ouvopia (i outnon) we epyosio emKoWwVIaG LETaf) Twv ovBPWITWY AIOTEAEL EUPEWC KABIEPWIIEVO EPELVNTIKO TIESIO EAETNG
1000 otV MANPodoPIKr) OGO KL OTLG AVBPWITIOTIKEG KOl KOWWVIKEG EMULOTNHES (BA. YAWOCOAOYIQ, YWWOTIKEG ETUOTES, KOWWVIOAOYIQ,
KOK.). Ztov KAaSo tng MAnpodopikng Ko Kapou g £xouv UntapEel SLadopeg pooTtdBeLeg val LEAETNBOUV oL EIKOVIKOL ETAPOL ETE WG TIPOG
TOV TPOTTO TIOU EPHNVEUOUV KOl TIAPAYOUV QITOCTIGOOTa SUVOLIALGG (BA. poviEda koavonaong / ouvBeong puaoikng yAwooa), site wg
Tipog t ypadwn / Sladpaotikr arotunwon toug (BA. 2D/3D avartopdotaon Kot TExVIKEG oMNAertidpaonc), ite we mpog T Suvapikn
ouprnepupopd Kowd T SLdpKela TG CUVOLIAIOG (LY., cuvaioBnon Kool TOmou, eppnveia UTIOVOoUUEVWY, SLOTUMWoN EUUECWV
ETUXEPNUOTWY, XPrON XEWOVOULWY Kol GAAWV HOophwY [N AEKTIKNG ETUKOWWVIOG VLot EKPpaon cuvaloBnpoTog, Kok). 2& OAEC TIG
TIEPUTTWOELS KOWI TIApaboxr) UTIHPEE OTL N oUVOLIALOL €ivall ETTITEVYUA ETAUPWY TIOU UVIOBETOUV Koo yAwoowkd iwpa (TLy., duown
yAwooa).

QoTO00, OTIG MEPEC LOG YIVETaL OAOEVOL KO TIEPLOOOTEPO TIAPASEKTO OTL N cUVOUIALGL Sev amoTeAEL HOVO epYOAEIO ETIKOWVWVIOG OANG
WOLUTEPWG XPNOWN TINYR YVWONG, OUAAEKTN EUMEPLWV KAl TNy ovaSUOUEVWY KOAWV TIPOKTIKWY — SnAadn evog corpus
Slaouvbedepévv Sdopévwv (ev Suvapel) TOAATAWY YAWCOIKWY LOLWHATWY TIOU AIOKTOUV SUVADELX OTAV EPUNVEVUOVTOL OE £VOL EVIAO
m\aiolo, opyaviopo 1y ibpupa. Eldotepa, n cuvophia we artoBetnplo ‘evepywV f/Kat avoSUGUEVOU GUANOYIKWVY ETTTEUYUATWY (TTX.,
aroPewv / YWWUNG MEAWV UIAC KOWOTNTAG OF EMILEPOUC BEpoma, KOAEG ETUXELPNOLOKEG TIPOKTIKEG, KATL.) OTOU Ol CUMETEXOVTEG
niephapBavouy kot Pndrakolc (virtual) etaipoug o Slakprtoig pOAOUC Ko KB KOVTO, CUVIOTA £Val GXETIKA VED Tiedio Slepelivnong,.

ItoxoL:

AmAwpatikég Epyaociss Topuéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
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H Suthwpatikr) epyacio Ba eoTIACEL 0 TPEXOUOEG AVTMAELS YUPpW ortd TO POAO Kl T KABRKOVTAL EIKOVIKWY ETAPWV TTOU eUIAEKovTaL /
OUMUETEXOUV OE CUVOMIAEG KaBwG Kal Lol KOTnyopiol SLSIKTUOKWY UTINPECLWV ‘EMAUENUEVNG CUVOLIALOG OTTou e€oucioSotnpEvol
XPrIOTEG EVOG OPYQVIOUOU GUITPATTOUV KOl GUVORIAOUV LE 1)/Kall avaBETOUV KABHKOVTOL OE TILOTOTIOLNEVOUG EIKoVIKOUC BonBouc (virtual
assistants) yla TV emiteuén Kowwv otoXwv. TETOLEG SIABIKTUOKEG eAPUOYEC ‘EMAUENUEVNS CUVOUIAIOG EXOUV OLYWCG CUVEPYOTIKO
xapaktrpo kot Baoilovion os Kamolou idoug poviého / poogyyion (BA The Language / Action perspective, Conversation for Action fy
Hetayeveéotepeg ekSOXEG) yla TV kwdikormoinon, dtaxelpton (SnA. évapén, eEENEN, kaBodrynaon, oAoKANPWON) TNG CUVOLLAIOG KoL TV
a€lomoinor) TG wg CUANOYKO artoBepiaL.

Me0BodoAoyia:

H peBodoloyia mou Ba akoAouBnBel u0BEeTEL SlepeUVNTIKES TEXVIKEG — KATA BAch avaAluoh cevapiwy UKPRC KALpakag
KOl HEAETN MepIMTWoNg — yla ThV avaAuTik Bewpnong TG ouvopAiog wg culoylkoU gpyaleiou oto TMAAicLo pLag
ouM\oykn g ovtotntog (m.x. opddag, kowvotntoc A/kol opyaviopoul). AkoAoUBwg Ba s€eTactel n emMdpKELA YWWOTWY
npooeyyioewv otnv Kwdormoinon kat Stayeipon (SnA. évapen, e€ENEn, kabBodnynon, oAokApwaon) cuvophiag KabBwe Kot Ta
TEXVOAOYIKA epyaleia mou pmopouv va npoadépouv mpootiBépevn afia (social bookmarking, graph-based data models,
conversational platforms, mponyuéveg texvikég aAAnAemnidpaong). Me Bdon ta mapamndvw Bo emileyel éva medio edpappoyng
yLot TO OTt0io Bal UTAPEEL KOl JLaL TIPWTOTUTTN UAOTIOINGN VoG EIKOVIKOU BonBoU IKavoU VO CUMIUETEXEL Ot ‘emauénuévn’ culitnon e
AaMoucg etaipouc. Mo o okomd auto Ba aflomotnBoUv AVTUTPOCWITEUTIKA epyaleia yia conversation Al (onwg n mhatdoppa Rasa
https://rasa.com/) ko KatGAANAQ GUVOSEUTIKA EPYOAELO TIPOYPOULLOTLOHIOU Kol SLoXEipLong SeSopévwy.

AVOEVOLLEVA ATOTEAECHLATAL:

MAoTIkA emidelen epapuoyng mou vo emeEnyel Kal v TEKUNPLWVEL TNV TIPOOTLBEUEVN afia TWV ELIKOVIKWY €TAipwV oTNY
Slaxeiplon tng cuvopthia we inyr/amoBetrplo CUANOYIKNG KoL AVASUOEVNC YVWONG.

Nebio £épeuvag:

Evéewktikd mebia €peuvag eival peydAng kAipakag emelproslg/opyavicpol 6mou n ocuvophia elval Bspotikn Kal
KOTAVEUETAL OE XPOVO Kal 0 XWPO (6nAadr ELKOVIKEC OUASEG ETALPWY TIOU CUUUETEXOUV a0 SLAPOPETLKEG YEWYPAPLKEG
B£oeLg KaL xpovoug) — BAEne tpltoBaduta tdpupata, MoAUEBVIKEG, peydAa VOGOKOUELQ, KOK)

Evéeiktikn BLBAoypadia:

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

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

ZNUELWOELG KAL EKTIALOEUTIKO UALKO TWV pHobnudtwy ‘Tuvepyatikr Texvoloyia & Tuotiuata’, ‘Emkowvwvia AvBpwrmou —
Mnxavic’, ‘Mpoy. O@¢pata Baoswv Sebopévwy’ Tou mpoypappatog omoudwv HMMY.

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPFAZIAS:

EvSladépov oe texvoloyiec kal epyaleia Aoylopikol

ENINAEON NAPATHPHZEIZ (av urtapyouv)::
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TITAOS AINAQMATIKHS AvanTodn epyoieiov omoTITOGNG UTOYEMV/YVOGEMV/GTAGEMV
EPTAZIAL: QPOLTNTAV KOl KAONYNTOV aVe@OPIKE ILE TNV TULYVIO0TOIN61] KL TO,
oLy viole cofapod oKomTov
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoyeia Elonynti: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwv kot Texvoloyiag MAnpodoplkng
Nepiodog: Xewepvo e€apnvo 2025-2026
ApLlOUOG otoudacTwv: 1
Npotewopevn TpLuelng EmBAEnWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E§etaotikn Emwtponn: - - - - - -
Bidakng NiwkoAoog Noamadakng NikoOAaog Mmatodkng ZwWTAPLOG
(ovouatenwvuua kat
151étnTa, av urdpyouv) KaBnyntric KaBnyntng Enikoupog KaBnyntng

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

OL texvoloylkeg e€elielg tpomomololy Kal petapopdwvouv kabe topéa tng {wh Hag, cupmepAapUPBavopévng TNC
eknaidevong. H ekmaibeutikn texvoloyla €xeL mpoxwpnoel oApHATWSWE Ta TEAEUTAlA XPOVIA PE OPKETA ONUOVILKA
emtevypata va yivovtal ToAutiua epyaleia ekmaibeuong. Edkotepa, ta mowyvidlia cofapou okomol Kal n
natyvidomnoinon sival évag avadudpeVog TOUENG TTOU UIMOPEL val LETAHOPPWOEL TNV ekTlaideuon auéavovtag TIC YVWOELC,
TG 6€€LOTNTEG KaL TNV kavomoinon twv ekmatdsudpevwy. Ta matyvidia coBfapol okomoU eival wg emni To MAsiotov
PndLoka mayvidila mou xpnotpomnolouvtal ylo okomoug StadopeTikolg mépav tng anmAng Yuyaywyiag (Susi T et al, 2009).
O Alvarez opileL to PndrLako moatyvidt cofapol okomol we: «eKMALSEVTIKN Edappoyr, TNG onoiag n apxkr npdbeon sival
va oUVOUAOEL, TAUTOXPOVA KOL CUVEKTLKA, OOPAPEG MTUXEG LABNONG, EMLKOWVWVIOG 1} AKOUO KOL EVNUEPWONG ME TIG
Sl00KESAOTIKEC TITUXEG TWV BlvteomalyviSiwy akoAouBwvtog £va pUn TPOKAOOPLOUEVO KOL W OTOKAELOTIKO TPOTO
SdidackaAiag» (Billebot MN et al, 2018). Antd tnv AAAn TAeupd, n matxvidomoinon Unopel va meplypadel wg n xprion
otolyxelwv oxedlaopol mavidlwv oe meplBarlovta ektog matxvidlol (Deterding S et al, 2011). Mo cuykekpLuEva, n
matyvidomnoinon otov Topéa TNG ekmaibeuonc Bewpeital W ULot TTPAKTIKY TIPOCEYYLON TIOU EVOWMOTWVEL OTOLXELA
TaLVLOLoU Kal TTOLXVIOOKEVIPLKEG eUMelpleg paBnong (Dichev C & Dicheva D, 2017).

Itoxol: H mpotewvopevn epyacio amookomel otnv avantuén evog otobulopévou epyoleiov (epwtnuatoloyiou) otnv
eAANVIKN YAWooa To omoilo Oa amoTumWVEL TG amOYPELS, YVWOELS KOl OTAOELC GOLTNTWV Kal KaBnyntwv ovadopkad LE Tn
XpNon g naxvidomnoinong Kot Twv matyvisLwv cofapol okomou otnv ekmatdeutikn dladikaota.
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MeBodoloyia: Oa mpaypoatomnolnBel pia oploBeTnUéVn avaokonnon (scoping review) oe TUAEYUEVEG ETILOTNOVLKEC
BAoeLg yLa Tov EVTOTLOUO UDLOTAUEVWY EpYaAEiwY TIoU aflohoyolV TG amoeLg, oTAoELS Kal avtiAfPelg doltnTwy f/Kal
KaBnyntwv avadopikd pe tTnv matyvidomnoinon kat ta ratyvidia cofapou okomou.

Avapevopeva anoteAéopata: Ta amoteAéopata TG oploBeTnévng avaokonnong Ba kateuBuvouv TNV emAoyn Tou
KataAMnAou epyaleiou (epwtnuoatoAoyiou). Edv to epyaleio eival otnv ayyAlk yAwooa, Ba petadpactel kat Ba
TPOOAPUOOTEL TTOATIOMLKA. EGV kavéva epyaleio dev kplBel katdAAnAo, Ba avamntuxBei véo epwtnuatoAoylo. Metd tnhv
avarntuén Ba akoAouBbroel n TAOTIKA SOKLU TOU Epyaleiou yla Tn otdbuLon tou.

Nedio £peuvag:: malyvidomoinon, malyvidia cofapol okomou, amoPelg yla tnv matyvidomnoinon, OTACELS AMEVAVTL OTNV
natyvidonoinon, tpttofadula ekmaidevon, avantuén epwtnuatoloyiou

BipAoypadia:

-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 yvwaon ayyAkng yAwoooc.

ENINAEON NAPATHPHEEIZ (av urtdpyouv):

Auvatotnta dnpooisuong oxetikol apBpou BAcEeL TOLOTNTAG EPYACLOC KAL ONUAVTIKOTNTAG ATOTEAECUATWV.
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TITAGZ AINAQMATIKHE | X h136m oy vid1dv 6oPapod oKomov Yo TV EKTAIdEVOT AoOEVAY P
EPTAZIAZ: , , ’ ’
(emioy1] voonpatog): Avacskonnon g Pifroypagiog
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOOG otouSacTwv: 1
EmBAénwy: MéMog e€eTaOTIKAG: MéAog e€eTaOTIKAG:
Mpotewopevn TpLpels
E.EF;: t:mm:; E:Ltsol;'ltr']:m Buddkng NikoAaog MNamadakng NikOAaog PoBiBnc MixaAng
(ovouatenwvuua kat Entikoupog kaBnyntg,
1810TNTAO, AV UTTAPXOUV) KaBnyntng KaBnyntrig TuApa Atoiknong
Eruyeprioswy kat Touplopol

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

H ekmoudeutikn texvoloyia £xel poxwpnoel cApATWSWE TA TEAEUTOLA XPOVLA UE PKETA CNUOVTLKA EMITEVYLATO, OTIWG
Ta moyvidla cofapol okomou va yivovtal moAUTIUA epyaleia yla TNV eKMAlSEUON TOOO TWV EMAYYEAUATLWV LYElag 600
Kol Twyv acBevwv (Sharifzadeh et al, 2020). Ta ayvidia cofapol okomoU UnopoUV va TIaPAKLVI|COUV, VOL EVEPYOTIOLICOUV
Kal va dteukoAuvouy Tic Stadikaoieg pabnong, avoiyovtag véeg Suvatdtnteg ekmaibsuong yla emayyeApatieg vyeiog kat
aoBeveig (Kuipers et al, 2017). Ta odpéAn toug lval moAAamAd, adou BonBouv tov acbevr) otnv autodlaxeiplon Twv
VOONUATWY KOL HUELWVOUV TO KOOTOG YLA TO UYELOVOULIKO cuotnua. Ta cofapd mawvidia kat n nawxvidonoinon €xouv
XPNOLUOTIOLNOEL ylol TNV QVTLUETWTITLON EVOC EUPEOG GACHUATOC KOTOOTACEWVY UYeiag Omwg: o 8apntng, oL KapSLOKES
TaBroELG KO 0 KOPKIVOG, TIOU CUXVA QTaLTouV pakpoxpovia autodlayxeiplon kot aAhayEg otov tpomo wng (Damasevicius
et al, 2023).

Itoxot: H mpotewvopevn epyacio anookorel otn Slevépyela plag avookonnong PiBAoypadiag (review) yia tn cuvodn
TNG UNAPX0UCAG YVWOoNG KAl TV avAdeLEn Twv mayvidlwy cofapol oKoToU TIou €xouv avamtuxBetl yia tnv eknaidsuon
aocBevwv pe (voonpa emthoyng dpottntn).

MeBodoloyia: Oa npaypatonolnBel avaokonnon os eMNEYUEVES EMLOTNOVIKEG Baoelg SeSopévwy (Scopus & Pubmed),
HEOW TNG AVANTUEN OUVEKTIKOU aAyoplBuou avalitnong kot xpriong svdedelypuévwy opwv (mesh terms/keywords) kat
Kkpttnplwv avalntnong.
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Avapevopeva amnoteAéopata: Moapouciaon Kuplwv OMOTEAECUATWY avookomnong (tumol Pndlakwv mayvislwy,
Bepatoloyia, afloAdynon xpnotwv, QMOTEAECUATIKOTNTA, K.d.). Zulitnon avadoplkd pe tn umapén n duvatotnta
aVANTUENG TEToLWVY TayviSLwy otnv EAAada.

Nedio €peuvag: mawvidomnoinon, malyvidla cofapou okomou, uyeia, eknaibevon acBevwy, pabnon pHéow TalyviSlwy,
EKTIALOEUTIKEG TexVOAoyieg, afloAoynan malyviSlwv coBapol okormou

BiBAoypadia:

-Damasevicius R, Maskeliinas R, Blazauskas T. Serious Games and Gamification in Healthcare: A Meta-Review.
Information. 2023;14(2):105.

-Kuipers DA, Terlouw G, Wartena BO, van 't Veer JT, Prins JT, Pierie JPE. The Role of Transfer in Designing Games and
Simulations for Health: Systematic Review. JMIR Serious Games 2017;5(4):e23.

-Sharifzadeh N, Kharrazi H, Nazari E, Tabesh H, Edalati-Khodabandeh M, Heidari S, Tara M. Health Education Serious
Games Targeting Health Care Providers, Patients, and Public Health Users: Scoping Review. JMIR serious games.
2020;8(1):e13459.

NPOYNOGEZEIZ ANAAHWHSE NTYXIAKHZ EPTAZIAS:

MoAU kaAn yvwon ayyAkng yAwooag.

ENINAEON NAPATHPHEEIZ (av urtdpyouv):

Auvatotnta dnpooieuong oxeTikoU apBpou BACEL TOLOTNTAG EPYACLOC KAL ONAVIIKOTNTAG ANOTEAECUATWV.
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TITAOS AINAQMATIKHS Xp1on rayvidrdv cofopod 6KOTov Pe TN HOPPN YNOLAKOV
EPTAZIAL: OONOTIOV ATOOPAOIS GTNV EKTALOEVOT: AVUOKOTI 6 TS
Piproypaoiog
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Ztoyeia Elonynti: TnA. padeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Topéag: TnAemkowwviwv kot Texvoloyiag MAnpodoplkng
Nepiodog: Xewepvo e€apnvo 2025-2026
ApLlOUOG otoudacTwv: 1
Npotewopevn TpLuelng EmBAEnWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E§etaotikn Emwtponn: - - - - - -
Bidakng NiwkoAoog Noamadakng NikoOAaog Mapkdakng EuayyeAog
(ovouatenwvuua kat
151étnTa, av urdpyouv) KaBnyntric KaBnyntng Enikoupog KaBnyntng

MEPITPA®H NTYXIAKHZ EPTAZIAZ:

Ta moyvidla coBapol okomoU Kat n ralyvidonoinon eival évag avaduopevVoC TOUENC TTIOU UTTOPEL val LETAPOPPWOEL TNV
ekmaibevon augavovtag TIC YVWoeLS, TiG SeELOTNTEC KaL TNV LKavoToinon twv eknaldeuopevwy (Gentry et al, 2019). Ta
Pnolakd dwudtia anddpacn anoteAolV Lo VEA OXETLKA Katnyopla mavidiwyv cofapol oKoTou HECW TNG omolag
TAPEXETOL Eval EUEALKTO eKMALOEUTIKO £pyaleio mou pmopel va uTootnpifel TNV evepyn, Kal CUVEPYOTIKN HABnon
(Pornsakulpaisal et al, 2023). Ta no npocdata Pndlakd dwudtia anodpacng nepthapfdavouv éva gupog PndLlokwy
TeEXVoloylwv Kol edappoywv OMwe N €lKOVIKA Tpaypatikotnta (virtual reality) n n enauvénuévn mpaypatikotnTa
(augmented reality) (Makri et al, 2021).

Ztoxot: H mpotewvouevn gpyacio anookormel otn Slevépyela piag avaokonnong PipAoypadiag (review) yla tn ouvoldn
NG UTIAPXOUCOC YVWaoNnC Kal tnv avadelén nayvidiwyv coBapol okomou umod tn popdn Pndlakwv dwuatiwv anodpacng
Tou €xouv uAomolnBel kal epaprooTeL 0TO TMAALCLO EKMALOEUTIKWVY SLASIKACLWV.

MeBodoloyia: Oa mpaypatomnotnOsi avaokonnon oe eMIAEYUEVES ETILOTNOVIKECG BAoelg SeSoUEVWY, HECW TNG AVATTTUEN
OUVEKTLIKOU ahyoplBpou avalntnong kal xpriong evoedelypevwy opwv (mesh terms/keywords) kat kprtnpiwv avaitnong

Avapevopeva amnoteAécpata: MNoapouciaon Kuplwv amoteAeopdtwy avackomnnong (nedio ebapuoyng, Beparoloyia,
Babuida ekmaidevong, xprion Yndlakwv texvoloylwy, afloAdynon Xpnotwy, K.a.). Zulntnon avadoptkd pe t vmapén n
TN SuvaTOTNTA AVATTTUENG TTAPOUOLWY EKTTALSEUTIKWY TayViSLwy otnv EAAGSA.
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Nebio £€peuvag: mavidonoinon, mayvidia cofapol okomou, Pndlokd Swpdtia anddpaong, LABNon HEow MAVISLWY,
KOO EUTIKEG TEXVOAOYLEG, Ttadaywyikol uEBodol Kal matyvidomnoinon, TEXVIKEG ekmaibeuong

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.

NPOYNOOGEZEIZ ANAAHWHZ NTYXIAKHZ EPTAZIA:

MoAU Ko yvwon ayyAlkng yYAwooaog.

ENINAEON NAPATHPHZEIZ (av urtapyouv): Auvatdtnta dnpooisuong oxetikol apBpou Bacel moldtnTag epyaciog Kat
ONUOVTLKOTNTOG OTTOTEAECUATWV.
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TITAOZ AINAQMATIKHZ
EPTAZIASL: 3D Geography Course Puzzle in VR
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOOG otouSacTwv: 1
MNpotewopevn TpyueAng EmBAEnwy: ME£AOG EEETATTLKNAG: Mé£Aog eEETAOTIKAG:
E€etaotkr Emutponn: - - - - - -
Bidakng NiwkoAoog Namadakng NikoAaog Mapkdakng Euayyelog
(ovouatenwvuua kat
8LoTNTA, AV UTTAPYXOUV) Ka®nyntrg KaBnyntrig Enikoupog Kabnyntrig

MEPITPA®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.

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.
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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.

NPOYNOGEZEIZ ANAAHWHSE 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
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Xelpepvo e€aunvo 2025-2026

AplOOG otouSacTwv:

MNpotewopevn TpyueAng
E€etaotikn Emutponn:

(ovouatenwvuua kat
1810TNTAO, AV UTTAPXOUV)

1
EruBAénwy: MéAog e§eTaotiknG: MéAog e€eTaoTikAG:
Bloakng NikoAaog Namadakng NikoAaog MaAdapog ABavaaoiog
KaBnyntng KaBnyntrg KaBnyntrg

MEPITPA®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.

Methodology: The student should implement the following:

1. A welcoming and hospitable world within the game.
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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 untapyouv):

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 AINAQMATIKHZ
EPTAZIAL: AR Recycle City Builder
OVOMOTENWVULO: BIAAKHZ NIKOAAOZ
281037(9892)
Itoweia ElonyntA: TnA. Mpadeiou:
281037(9304)
Email: nv@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemowwviwy Kat Texvohoyiag MAnpodopLkng
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOOG otouSacTwv: 1
MNpotewopevn TpyueAng EmBAEnwy: ME£AOG EEETATTLKNAG: Mé£Aog eEETAOTIKAG:
E€etaotkr Emutponn: - - - - - -
Bidakng NiwkoAoog Namadakng NikoAaog MoaAapog ABavaotlog
(ovouatenwvuua kat
1816TNTQ, AV UTTAPYOUV) Kabnyntnig Kabnyntrig KaBnyntrig

MEPITPA®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:

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.
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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.

NPOYNOOGEZEIZ ANAAHWHZ NTYXIAKHZ EPTAZIAS:

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

ENINAEON NAPATHPHZEIZ (av urtapyouv):

Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOZ AINAQMATIKHZ High-Fidelity 3D Simulation for Digital Twins: Case Study
EPTAZIAZ: . . . .
Application to Agricultural Environments
OVOLATENWVUHO: ABavaolog MaAdpog
Itoweia ElonyntA: TnA. Mpadeiou: 2810379884
Email: amalamos@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
ApLlOUOG otoudacTtwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MoaAdpog ABavaoiog Mavoylwtdkng Emupidwyv MayxouAdknc lwavvng
(ovouatenwvuua kat
1616tnTa, av undpyouv) KaBnyntrg AvarAnpwtng Kabnyntrg AvarAnpwtng Kabnyntrg

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Ztoxot: This thesis aims to develop detailed and interactive 3D representations for digital twins using simulation engines
to visualize manufacturing and production environments. The primary goal is to create a dynamic and scalable system
capable of accurately representing structures, characteristics, and environmental conditions. Emphasis is placed on
technologies that will ensure accessibility, modularity, interoperability and seamless integration of simulations into
broader digital twin platforms and workflows.

MeBodoloyia: The thesis will investigate advanced 3D modeling approaches, real-time visualization methods, and custom
simulations to achieve high-fidelity representations of realistic environments. Techniques for capturing and processing
structural data will be explored to enhance the accuracy of virtual models. The study will also incorporate dynamic and
volumetric rendering methods to improve depth, realism, and interactivity. Existing industrial and agricultural simulation
platforms will be explored to integrate process-based modeling. To support data-driven simulations, the framework will
integrate with external data sources, enabling interaction with environmental variables. Additionally, compatibility with
broader digital twin ecosystems will be considered to ensure seamless data exchange and future scalability.

Avapevopeva anoteAécpata: The thesis is expected to deliver a high-fidelity 3D simulation framework capable of
representing real world environments with dynamic data integration. The developed system will enhance visualization
and ensure compatibility with broader digital twin ecosystems and cyber-physical systems.

For the evaluation purposes will investigate the application of our system in an agricultural case study environment.

Nebio £épeuvag: Digital Twins Simulations

Evéewktikn BipAoypadia:
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Wang, Y., Wang, X, Liu, A. et al. (2025) Ontology of 3D virtual modeling in digital twin: a review, analysis and
thinking. J Intell Manuf 36, 95-145. https://doi.org/10.1007/s10845-023-02246-612

Pylianidis, C., Snow, V., Overweg, H., Osinga, S., Kean, J., & Athanasiadis, I. N. (2022). Simulation-assisted Machine
Learning for Operational Digital Twins. Environmental Modelling and Software, 148, 105274.

Liu, Z., Wang, H., Wang, X., Huo, Q., Hua, J., & Kang, M. (2024). Plant Digital Twins Based on Model Phenotyping
and Functional-Structural Plant Modeling. |EEE.

Fakeye, I., Maas, E., Harris, P., Oulaid, B., & Baker, C. (2024). Towards A Framework For Farm-scale Digital Twins.
ACM/IEEE 27th International Conference on Model Driven Engineering Languages and Systems (MODELS
Companion '24).

F Xu, J He, H Huang (2024). FPDTN: Fast Plant Digital Twin Model for loT Automated Greenhouse Based on NeRF.
IEEE International Conference on Intelligent Computing and Robotics (ICICR).

Mitsanis, C., Hurst, W., & Tekinerdogan, B. (2024). A 3D Functional Plant Modelling Framework for Agricultural
Digital Twins. Computers and Electronics in Agriculture, 218, 108733.

Pasquel, D., Cammarano, D., Roux, S., Castrignano, A., Tisseyre, B., Rinaldi, M., Troccoli, A., & Taylor, J. A. (2023).
Downscaling the APSIM Crop Model for Simulation at the Within-field Scale. Agricultural Systems, 212, 103773.
Parewai, |., & Koppen, M. (2025). A Digital Twin Approach for Soil Moisture Measurement with Physically Based
Rendering Simulations and Machine Learning. Electronics, 14(2), 395.

NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

Na £xel oAokAnpwoel pe emtuyia ta padnuarta: 7.023 Mpadikd kat Etkovikn Npaypatikotnta kat 9.021 MoAvuéoa Kat
Mpadka oto Aladiktuo

ENINAEON MAPATHPHZEIS (v untdpyouv):
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TITAOZ AINAQMATIKHZ Avarapaotacn Keypévov EMnvikév og Fpago I'vodong yia
EPTAZIAZ: , , , ’
Anuovpyia Araviioeov g Epotioeis oto Keipevo
OVOLATENWVUHO: EppavounA Mopakdakng
Itoweia ElonyntA: TnA. Mpadeiou: 2810379748
Email: mmarak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewdpevn TpeRfC EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
ESevactikn Emrporuy: Mapakdkng Eupavouni Nanaddakng NikdAaog Mnotodkng SwTAPLog
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Opotpog Kabnyntng KaBnyntrig Entikoupog KaBnyntrig

MNEPITPA®H AINANQMATIKHZ EPTAZIAZ:

KaBwcg o OyKog TwV NAEKTPOVIKWY eyypadwV TMEKTEIVETAL EKOETIKA, N KOVOTNTA QMOTEAECUATIKAG avalitnong Kot
e€aywyng onUOvVTKWY TAnpodoplwv anod peydAa cUvola eyypddwv €xel KOTAOTEL Kplolpn. Autd ta gyypadoa sival
ouvnBwg Slabéaua oto Koo, we LotoaeAibeg n apxeia. H avaiuon kal n avalntnon eyypadwv otnv eAAnvikn YAwooo
eival SUokoAn AOyw TNG YAWOGOLKAG TTOAUTIAOKOTNTOC KAl TwV MEPLOPLOPEVWY SLobéouwy epyoleiwv Aoylopikou, og
ouyKplon pe aAeg yYAWOOEG.

O uéBodol avalnitnong nmou Bacilovtal o Kelpevo €xouv MePLOPLOREVN amdSoorn, ELSIKA 0TV TPOKELTAL LA LEYAAOUG
oykoug dedopévwy. Amattolvtal mponyuéveg pebodoloyieg yla v e€aywyr), TV Kotovonon Kol TV opyavwon
mAnpodoplwv. Ot Fpdadot N'vwong (KGs) €xouv avadelyBel wg Baotkn Texvoloyia yLa Tov EUMAOUTLOMO Kal T dnpioupyia
oupdpalopévwy atnv avaluon dedopévwy.

Auti N SuTAwpOTKN adopd TNV avamtuén cuoTAUATOC To onoio Ba PeTaTpEmel Keipevo amod ta EAAnVIkA o ypado
yvwong. To cuotnua Ba avaktd éyypada EAAnVikwy anod tov loto kat Ba npoemnefepydletal To Kelpevo. Oa epapuolel
TeXVIKEG emefepyaoiag duotkic yAwooag (NLP) xpnotponowwvtog tn BBALoBrikn spaCy NLP tnhg Python rj GAAn eAelBepn
BBALoBNKN enetepyaoiag puoikng YAwooog yla TNy avaluon Kabe mpotaong kat Ba amoBnkevel Tov ypddo yvwaong mou
Ba e€dyel amo to keipevo o Baon dedopévwy ypddwv onmwe n Neodj j GAAo eAelBepo AoYLOULKO Baoswv dedopévwv
vpadwv. AkoAoUBwC, o ypadog yvwong Ba XpnoLUOTIOLELTOL YLOL SNELLOUPYLA ATIOVTOEWY OE EPWTHOELC TTOoU a.popouv To
Kelpevo tou ypadou.

Ztoxot: Ekuabnon uAomoinong UTTOAOYLOTIKWY CUCTNHATWY eNefepyaciag GpuoLKnG YAWooag e cuyxpova epyaieia Kat

avamnapaotacn yvwong os Mpadoug N'vwong (Knowledge Graphs - KG).

MeBodoloyia: 1) MeAEtn Kal Katavonon TOU YVWOTLKOU QVTIKEWWEVOU TNG SUMAWUOTLIKAG UE MEAETN TNG OXETLKNG
BiBAloypadiag. Katavonon twv SladopeTikwv pyoAeEiwy TOOO yLo TNV AvAAUON KELLEVOU LA GUGCLKAC YAWOOOC OTIWG
Ta EAANVIKA 600 KOl yla TV avamapdotacn Tou o ypado yvwong. 2) Emthoyn evog evdeiktikol mediouv edappoync. 3)
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Emdoyn Twv epyaleiwv ulomoinong. 4) YAomoinon tou umoAoyloTikol cuoThuatog. 5) AfloAdynon tng anddoong Tou
OUOTAUATOG. 5) Zuyypadn Tng SUTAWUATIKAG Epyaciag.

Avapevopeva anoteAéopata: Kataokeur MPWTOTUTIOU CUCTAUATOC Ttou Ba €xel uAomoLnBel pe Ta emAeypéva epyaleia
enefepyaciag duokAG yYAwooag 600 Kol avamapdotoon TNG OXETIKAG YVWONC KAl aVOAUTLIKA Tieplypadn Tou otn
SumAwpatiki epyaocio. MBavr dnuoacicuon Twv AMoTEAECUATWY TNG SUTAWUATLKAC O CUVESPLO.

Nedio épeuvag: Enefepyacia Quoikng NMwooag kat Avanapdaotacn lvwong.

Evésiktikn BLBAloypadio:

1. M. Mapakdxng, Teyvntn Nonuoabvn, exddcelc Néwv Texyvoroyiov, 2023, Adnva.

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

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

5. H.Zhou, T. Shen, X. Liu, Y. Zhang, P. Guo and J. Zhang, Survey of Knowledge Graph Approaches and
Applications. Journal on Artificial Intelligence, 2020, 2(2):89-101, DOI: 10.32604/j2i.2020.09968

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

7. Zheng W, Cheng H, Yu JX, Zou L, Zhao K (2019) Interactive natural language question answering over
knowledge graphs. Inf Sci (N Y) 481:141-159. https://doi.org/10.1016/;.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, (npdécPaon 13/2/2025).

9. S. Momtazi, Z. Abbasiantaeb, 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 ANAAHWHE AINAQMATIKHE EPTAZIAL: Oa mpEmel va £XeL TEPACEL pE TIOAU KaAd Babuod ta podriuata
«N\oyLKO Mpoypoappatiopdy, «Texvnt Nonpoouvn» Kal «Xuotiuota N'vweng».

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZAINAQMATIKHE | Ayarroén Arehoyucod Tvotipartog ota EAlnvucéa pe Teyvoroyieg
EPTAZIAZ: . , ,
Meyariov I'hoocik®@v Movtélmy

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

Email: mmarak@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TplueAic EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
E¢eraotua Emuzporn: Mapakdkng Eupavouni Nanaddakng NikdAaog Mnotodkng SwTAPLog
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Opotpog Kabnyntng KaBnyntrig Entikoupog KaBnyntrig

MNEPITPA®H AINANQMATIKHZ EPTAZIAZ:

AuTn n SUTAWUATIKA Epyacia amookomel otnv avantuén plag Staditktuokng epapuoyng (web application) mou emitpénel
OTOUG XpNoTeg va aAAnloemidpolv ae puoikn yYAwooa, ota EAANVIKA, pe éva cuotnpa £Eumvng cuvoutAiag. To cuotnua
Ba Aappavel To aitnua Tou Xpnotn, Ba eMKOWWVEL e pia BAcn yvwong f Ue pia Bach Se80UéVwy yLa TNV avakTnon Twv
TAnpodoplwy Kat Ba emoTpEPeL pia andvtnon oto xpnotn. Oa diepeuvnBel n SuvatotnTa MPodOPLKAC EMKOWVWVILAG LE
TO cUOTNUO LECW AOYLOWLKOU avolytoU Kwdiko otnv eAAnvikr YAwooa Kat n Suvatotnta aflomoinong evog poviédou
LLM.

Méow autng tng Stadikaciag, oL Xpnoteg Ba UMopoUV va EMLKOWVWVIOOUV HE €va CUCTNHA SNULOUPYWVTOC L
Slabpaotikn epmelpia Stahdyou. H ouykekpluévn O€a avolyel VEEC SUVOTOTNTEG yla TNV AVATUEN SLAdPAOTIKWY
edappoywV IOV XPNOLUOTOLOUV TNV TEXVNTI VONUOCoUVN yla Vo TIPoodEPoUV EUEALKTEG AUCELG OTOUG XPHOTEG.

H ulomoinon tou cuotrpatog Ba amattiosL tn xprion Stadopwv texvoloylwy, cupnepthappavopévwy BLRAL0ONKwY mou
urnootnpilouv tnv avantuén epappoywv PAcLOPEVWY O PLeyAAd YAWOOIKA HoVTEAa Omwe TG BLBALoBnkng Langchain
™G BBALoBNKNg spaCy NLP tng Python. EmutAéov, yia tnv vAomoinon tng mAsupdg tou client-side kot tng MAgUpAg Tou
server-side, umopoUv va xpnotuornotnBouv ot BLPAL0ORKeg React kot Nest.js avtiotolya.

ItoxoL: Ekuabnon ocuoTNUATWY EMLKOWVWVING TOU XPAOTN UE TO UTTOAOYLOTIKO cUOTNHA YLa avaktnon dedopévwy, xprion
datasets yLa voice assistance, €aywyr onUACLOAOYIKWVY TIANPOdOPLWV Ao EPWTIOEL] TWV XPNOTWVY, EMIKOWVWVIA HE
Baoelc Sedopévwy Kat BACELS yvwong.

MeBobdoloyia: 1) MeAétn Kal Katovonon TOU yVWOTLKOU QVTIKEWWEVOU TNG SUTAWUOTIKAG UE UEAETN TNG OXETLKAG
BBAloypadiag. Katavonon twv dltabéoipwv epyadelwv yla xprion datasets (onwg huggingface), petatponng Kelpévou oe
database query, enikowvwviag pe t Baon yla avaktnon mAnpodopLwy Kal LETATPOTI TOUG O Keipevo. 2) Emloyn vog
evbelktikoU mediou edpappoync. 3) Emloyn twv epyaleiwv uAomoinong. 4) YAomoinon Tou UTOAOYLOTIKOU CUOTAUATOG. 5)
A&loAdynon TNg amodoong Tou CUCTNUATOG. 5) Zuyypadr tng SUTAWHATIKAG Epyacioc.
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Avapevopeva anoteAéopata: Kataokeun MPWIOTUOU CUCTAUATOC Tou Ba €xel uAomolnBel pe olyxpovn TtexvoAoyla
enegepyaciag puoLKAG YAWOOOG KAl avamapAoTaonG YVwong Kol 0VaAUTLKA TIEPLypadr) Tou otn SUTAWUATIKY Epyaocia.
MBavn dnuooieuon TwV amMoTEAECUATWY TNE SUTAWUATIKAG O GUVESPLO.

Nedio épeuvag: Mnxavikry Madnon, Enegepyacia Quowkng NMwooag kat Avanapdaotacn Nvwong.

EvSewtikn BfAoypadia:

1. M. Mapoakaxng, Teyvyry Nonuoaidvy, ekddceig Néwv Teyvoloyinv, 2023, Abva.

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

3. 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/HeDAI 2023 paper406.pdf.

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

5. H. Zhou, T. Shen, X. Liu, Y. Zhang, P. Guo and J. Zhang, Survey of Knowledge Graph Approaches and
Applications. Journal on Artificial Intelligence, 2020, 2(2):89-101, DOI: 10.32604/j2i.2020.09968

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

7. H. Naveed, A. U. Khan, S. Qiu, M. Saqib, S. Anwar, M. Usman, N. Akhtar, N. Barnes and A. Mian, 4
Comprehensive Overview of Large Language Models, Dec. 2023,
https://github.com/humza909/LLM_Survey, (npdcsPacn 13/2/2025).

8. W. X. Zhao, K. Zhou, J. Li, T. Tang, X. Wang, Y. Hou, Y. Min, B. Zhang, J. Zhang, Z. Dong, Y. Du, C.
Yang, Y. Chen, Z. Chen, J. Jiang, R. Ren, Y. Li, X. Tang, Z. Liu, P. Liu, J.-Y. Nie and J.-R. Wen, 4 Survey
of Large Language Models, Nov. 2023, https://github.com/RUCAIBox/LLMSurvey (npoécBaocm 13/2/2025).

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

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

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

12. https://huggingface.co/docs/transformers/model_doc/speech_to_text

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

NPOYNOOEZEIZ ANAAHWHSE AINAQMATIKHE EPTAZIAZ: Oa ipEMeL va £XEL TTEPACEL pE TIOAU KOAS Badud ta
padnuarta «Aoywo Npoypappotiopd», «Texvnt NonpooUvn» Kat «Zuotipata M'vwong».

ENINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAOZ AINNQMATIKHZ
EPTAZIAZ:

Systems Security: Enhanced Real-Time Intrusion Detection and
Prevention with Optimized Neural Network Inference

OVOMATENWVUO: E. Mapkakng
Itoweia ElonyntA: TnA. Fpadeiou: 9258
Email: emarkakis@hmu.gr
TuApo: HAgktpoAoywv Mnyxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Topéag: TnAemikowwviwv kat Texvoloyiog MAnpodopikng
Nepiodog: Xelpepvo eEaunvo 2025-2026

AplOuOG Zoudaotwv:

1

Mpotewodpevn Tpyuelng

EmBAEnWV:

MéAog e€eTaoTIKAC:

Mé£Aog e€ETAOTIKAC:

Mapkakng Euayyelog

JTPATAKNG ANUNATPLOG

Maotopdkng MrewpyLog

E€staotikr Emitponn: AVOLT[)\HDU)'TﬁC

(ovouatenwvuua kat KaBnyntng,

tsLomta, av undpxouv) Enikoupog KaBnyntrg AvarAnpwtig Kabnyntng TUAUO ALOKNTIKAC
EmotAung kot
Texvoloyiag

MEPITPA®H AINAQMATIKHZ EPTAZIAZ :

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

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

Ztoyol:

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

2. Advanced Quantization Techniques: Investigate and apply alternative quantization methods, such as mixed-precision
guantization, to improve model accuracy while maintaining computational efficiency.
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3. Adaptive Model Updating: Introduce dynamic learning techniques that allow real-time adaptation to new intrusion
patterns without requiring system downtime.

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

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

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

Avapevopeva AntoteAéopata:

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

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

An adaptive intrusion detection mechanism capable of handling evolving attack patterns dynamically.

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

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

w

Nebio Epeuvag:

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

» Real-time intrusion detection and prevention in cloud environments.

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

> Scalability and adaptability of Al-driven security mechanisms in real-world deployments.
Evéeiktikn BiAoypadia:

1. Junyu Zhang, Pengfei Chen, Zilong He, Hongyang Chen, Xiaoyun Li. "Real-Time Intrusion Detection and Prevention with Neural
Network in Kernel using eBPF." IEEE/IFIP International Conference on Dependable Systems and Networks (DSN), 2024.

2. Takanori Hara, Masahiro Sasabe. "On Practicality of Kernel Packet Processing Empowered by Lightweight Neural Network and

Decision Tree." International Conference on Network of the Future (NoF), 2023.

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

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

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

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

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

w

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

ENINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAOX Al-Powered Intrusion Detection with Deep Autoencoders in Next-
AIMMAQMATIKHX G tion Net K
EPTAZIAY: eneration Networks
Ovoportenovopo: E. Mapxdixng
Xroyyeio Evonynti: TnA. I'pageiov: 9258
Email: emarkakis@hmu.gr
Tqpo: Hlektpoddywv Mnyovikov & Mnyovikov Yroioyiotov (HMMY), EAMEITA
Topéag: Tnienuowoviov kot Texyvoroyiag ITAnpogopikng
Iepiodog: Xewepvo e€apnvo 2025-2026
Ap1Opdg LmrovdacTov: 1
Empiénov: MéAog eetaotikiG: MéAog e€eTaoTiknG:
, Mapkakng Euayyelog JTPATAKNG ANUNATPLOG Maotopdkng MrewpyLog
IIpotewvopevny
Tpupzhig Egetactucii Avarnpuwrig
Emtpom: KaBnyntng,
(ovouazemmvouo. Ko , , , ,
1010THTA, OV DIEGPYOVY) Enikoupog KaBnyntng Avarinpwtnig Kadnyntig TuAUA ALOLKNTIKAG
EmotAung kat
Texvoloylog

INEPITPA®H AITTAQMATIKHYX EPT'AXIAYX :

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 (SDNSs), in accordance with ETSI-NFV (European Telecommunications Standards Institute
- Network Function Virtualisation) standards. This work's fundamental innovation is the implementation of deep learning-
based intrusion detection systems (IDSs) as virtual network functions (VNFs) in network slices, which allows for scalability
and adaptability.

Y1o)0u:
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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 AToteAEGPRATO:

1.

2.

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

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

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

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

IIedio 'Epevvog:

I R e

Neural Network-Based Anomaly Detection

Real-Time Network Traffic Analysis

Deep Learning for Pattern Recognition in Networks
Adaptive Al Models for Network Performance Optimization
Network Security and Intrusion Detection Systems
Artificial Intelligence in Network Monitoring

Evociktikn Bipiwoypagia:

W

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).D0!: 10.1109/ACCESS.2023.10110220
“On the Effectiveness of Recurrent Neural Networks for Live Intrusion Detection” (2020).00!: 10.1109/ICST.2020.00012
“Generic Application of Deep Learning Framework for Real-Time Anomaly Detection” (2018).DOI:
10.1109/ICMLA.2018.00127

MPOYIIO®EXEIX ANAAHYHY AIMAQMATIKHY EPTAYIAY:

EININAEON HAPATHPHXEIX (av vrapyovv):
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TITAOZ AINAQMATIKHZ Kernel-Level Monitoring for Insider Threats: An eBPF-Based
EPTAZIAZ: . .
Hybrid Detection Approach
OVOLATENWVUHO: E. Mapkakng
Ztoyeia Elonynti: TnA. padeiou: 9258
Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelepvo e€aunvo 2025-2026
AplOOG oTtouSacTwv: 1
Emprénov: MéAOG e€ETAOTIKAG: MéAo¢ £EETAOTIKNAG:
Mpotewopevn Tpwuehiig Mapkdknc Eudyyelog 2TPATAKNC ANUATPLOC NoAitng HAlag
E€etaotikn Emutponn:
) Epeuvntng I, Epeuvntikd
(ovouatenwvuua Kot , . .
. . Erixouooc Ko o Avornowthic Ko o KEVTPO «ABnva», Ivotitouto
1610TNTA, AV UTTAPXOUV) pog nyntng npwtng nyntng BLOUNXOVIKOV SUGTNHATWY
(INBIZ)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

ZtoyoL:

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

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

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

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

e Assess the system’s performance overhead, detection accuracy, and false-positive rate.

e Provide a comparative study with existing HIDS solutions (e.g., Tracee, OSSEC).

MeBodoloyia:
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1. Literature review: Study existing host intrusion detection systems (HIDS), insider threats models, and
eBPF-based security tools.
2. System Design:
a. Kernel-space eBPF probes for syscall events (open, execve, read/write, connect).
b. Userspace demon for event processing, enrichment, and policy enforcement
3. Detection layer:
a. Rules: Policy-based rules for explicit violations.
b. ML: Anomaly detection (e.g., Isolation Forest, Autoencoders, etc.) for behavioral deviations.
4. Implementation: Prototype in Linux using BCC/libbpf + Python/Go/C user-space agent.
5. Evaluation:
a. Testbed with simulated insider threats scenarios
b. Metrics: precision, recall, F1-score, false-positive rate, and system overhead.

AVOMEVOLEVO OTOTEAECLOTOL:

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

Nebio £épeuvag:

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

Evéewktikn BLBAoypadia:

N

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

w

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

5. (2022). Malicious insider threat detection using variation of sampling methods for anomaly detection in cloud
environment. Computers and Electrical Engineering.

6. MDPI (2024). iKern: Advanced Intrusion Detection and Prevention at the Kernel Level Using eBPF. Technologies.

7. SpringerLink (2022). Detection of Anomalies and Attacks in Container Systems: An Integrated Approach Based on
Black and White Lists. lITI Conference.

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

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

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

NPOYNOOEZEIZ ANAAHWHZE AINAQMATIKHZ EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av untdpyouv):
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TITAOZ AINAQMATIKHZ Internet of Quantum Things Prototype for Distributed Quantum
EPTAZIAZ: . . .
Emulation and Secure Communication

OVOMOTENWVULO: E. Mapkakng
Ztoyeia Elonynti: TnA. padeiou: 9258

Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelepvo e€aunvo 2025-2026
AplOOG oTtouSacTwv: 1

Emprénov: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
Mpotewopevn Tpwuehiig Mapkdknc Eudyyelog 2TPATAKNC ANUATPLOC NoAitng HAlag
E€etaotikn Emutponn:
) Epeuvntng I, Epeuvntikd
(ovouatenwvuua Kot , . .
516 . Erixouooc Ko o Avornowthic Ko o KEVTPO «ABnva», Ivotitouto
1610TNTA, AV UTTAPXOUV) pog nyntng npwtng nyntng BLOUNXOVIKOV SUGTNHATWY
(INBIZ)

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

The Internet of Quantum Things is a distributed quantum development and testing environment that interconnects
guantum simulators and small qubit devices across secure distributed nodes. It enables a cross quantum programming
experience compatible with languages such as Qiskit and Eclipse Qrisp, while applying quantum safe encryption, secure
channel management, and continuous security monitoring. This thesis focuses on developing a functional prototype that
demonstrates the core building blocks of the framework. The prototype will include a Quantum Node Emulator for single
qubit and multi qubit operations on classical hardware, a Secure Communication Layer with quantum key distribution for
key exchange and post quantum encryption for classical payloads, a Self Healing and Anomaly Detection module for real
time monitoring and automatic corrective actions, and a Distributed Quantum Simulation Platform that orchestrates
circuits across multiple nodes. Integration with Eclipse Qrisp or Qiskit will allow submission and observation of distributed
experiments. The study examines the performance of the prototype using key metrics such as circuit depth, execution
time, error rates, qubit synchronization delay, and network latency. It also investigates synchronization, scalability, and
security aspects, with the goal of producing a concise framework for dependable and secure |0QT operations in realistic
distributed settings.

Ztoyou:

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

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

* Integrate Eclipse Qrisp or Qiskit as front ends and define a simple developer workflow for submitting distributed
circuits and collecting results.
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* Identify challenges in synchronization, scalability, and security, and establish evaluation metrics such as circuit
depth, execution time, error rates, and synchronization time.
* Develop a concise conceptual framework to guide efficient and secure prototype based IoQT operations.

Me0BodoAoyia:

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

e Derive prototype requirements.

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

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

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

AVOLEVOLLEVA ATTOTEAECHLATAL:

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

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

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

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

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

Evéewktikn BLpAoypadias:

Kefaloukos, I., Tcholtchev, N., Kourtis, M. A., Oikonomakis, G., Rompogiannakis, E. E., & Markakis, E. (2025). The Internet
of Quantum Things (loQT)-A New Frontier in Quantum Emulation and Simulation. In Joint National Conference on
Cybersecurity 2025.

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

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

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

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

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

NPOYNOOEZEIZ ANAAHWHSE AINAQMATIKHE EPTAZIAS:
ENINAEON NAPATHPHZEIZ (av untdpyouv):
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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
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1

Empiénov: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Npotewopevn TpwueAng Mapkdkng Eudyyehog 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
) Epeuvntng I, Epguvntikd
(ovouatenwvuua kat , . .
516 ) Enikounoc KaBnvnd AvarAnowThc KaBnvnth KEVTpo «ABnva», lvotitouto
téLotnta, av undpxouv) poS nvntne NPWTNG nvnens Blopnxavikwv Zuotnpdtwyv
(INBIZ)

MNEPIFPA®H AINAQMATIKHZ EPTAZIAZ:

Digital evidence acquisition in heterogeneous IoT/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 IoT. The
system targets real-time acquisition of court-admissible data across diverse devices and storage formats, including
device logs, communication flows, and ephemeral artefacts such as RAM or cache contents. Real-time capture
will be achieved through continuous monitoring and packet sniffing, leveraging mechanisms for traffic capture
and packet handling so that critical evidence is preserved before it can be overwritten.

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

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

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

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

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

MeBodoloyia:

* 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.

AVOLEVOLLEVA QTTOTEAECHLATAL:

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

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

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

Nebio £épsuvag:

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

Evéewktikn BLBAoypadia:
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.

Yaacoub, J. P. A., Noura, H. N., Salman, O., & Chehab, A. (2022). Advanced digital forensics and anti-digital forensics for
loT systems: Techniques, limitations and recommendations. Internet of Things, 19, 100544.
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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

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPTAZIAS:

ENINAEON NAPATHPHSEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ Evaluating Wireless Networks for UAV-UGYV Cooperative
EPTAZIAZ: . . . .
Operations in Emergency Communication

OVOLATENWVUHO: E. Mapkakng
Itoweia ElonyntA: TnA. Mpadeiou: 9258

Email: emarkakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1

Empiénov: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Npotewopevn TpwueAng Mapkdkng Eudyyehog 2TPATAKNG ANUATPLOG MoAitng HAlog
E€etaotikn Emutponn:
) Epguvntig I, EpeuvnTiko
(ovouatenwvuua kat , . .
516 ) Enikounoc KaBnvnd AvarAnowThc KaBnvnth KEVTpo «ABnva», lvotitouto
téLotnta, av undpxouv) poS nvntne NPWTNG nvnens Blopnxavikwv Zuotnpdtwyv
(INBIZ)

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].

Ztoxol:

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.
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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.

AVOEVOUEVO QTTOTEAECLOTAL:

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-UGYV collaboration as a conceptual scenario for evaluating wireless network performance.

Evéewktikn BLpAoypadias:

[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 AINAQMATIKHE EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAOZ AINAQMATIKHZ
EPTAZIAL: Meydho I'hooowkd Movtéra kot Aoyikog Ilpoypappatiopdg
OVOLATENWVUHO: Zwtnplog Mmatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@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 €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MTatodKNG ZWTNPLOG MNamadakng NikdAaog MNamadakng Xapng
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Entikoupog KaBnyntrig KaBnyntrig Avarnpwtrig KaBnyntnig

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Jta mAaiola tng epyaciag Ba e€etaotel n duvatotnta epopuoyng AoykoU TIPOYPOULOTIOHOU HUE XPNHOoN HEYAAWV
YAwoolkwy povtéAwv (Large Language Models-LLMs). Zuykekplpéva Ba avamtuxBolv apXkd TTPOoyPAUUATO HE XPron
Prolog w¢ kUpLog YAwooag AoylkoU mpoypappotiopol mou Ba emthUouv Sdiddopa mpoPAuaTa e KUPOLVOUEVO Babuo
SduokoAilag. Ztnv ouvéxela Ba {ntnBel amno diadopa LLMs n emiduon twv (Slwv mpoPfAnuatwy ite an’ euBeiag, eite péow
¢ dnuoupyiag kwdika oe Prolog wote va aflohoynBel n xpnowoTtnTd Toug ota mAaiola Tou AoyLkol TPOoYPAUUATIOUOU.

ZtoyoL:

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

Me0Bodoloyia:

Eriloyn mpoPAnuatwy kal avamntuén Avoswv dnuoupyia benchmark kat xprion ouyxpovwv kat eAevBepa nmpooBaciuwy LLMs yla
afLoAoynaon Toug

AVQLEVOLEVA AMOTEAECHLATAL:

1. Keipevo SIMAWMATIKAG gpyaciag mou adopd TNV AMOTEAECUATIKOTNTA Twv LLMs o Aoylkd mpoypappatiopo kat Slides
mapouciaong

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

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

Nebio £épeuvag:

1. Aoywog MpoypapUaTIONOC
2. Meyadla Nwoolkd Movtéla

Evéewtikn BipAoypadia:
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1. YAO padnuatwv Texvntig Nonpoouvng Kot Aoylkou Mpoypaplotiopol
2. Ixetkég dnuootelioelg o google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHS AINAQMATIKHZ EPTAZIAS:

Texvntr Nonpoaouvn kat Aoykog MNpoypapLoTtiopog
ENINAEON NAPATHPHZEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ
EPTAZIAL: Avaivon ooung tov Linked Open Data Cloud
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 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MTatodKNG ZWTNPLOG MNamadakng NikOAaog MNamadakng Xapng
(ovouatenwvuua kat
1616tnTa, av undpyouv) Entikoupog Kabnyntrig Kabnyntnig AvarAnpwtng Kabnyntrg

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Jta mAaiola tng epyaciag Ba avaAuBel n dour) tou e€etaotei n dopr) tou Linked Open Data Cloud (LOD) kat ot t&10tNTEG
ToU (OUVOALIKO pEyeBog, aplOUOC KOUBWY, CUVSECLUOTNTO, KEVTPLKOL KOUPBOL KTA.). TUYKEKPLUEVA LE XpHon gpyaAsiwv
QVOLYXTOU AOYLOULKOU KOl EEKLVWVTAC oo KEVTPLKOUG KOpBoug tou LOD Ba akoAouBnBolv ol cUvSeopol waote va yivel
akpBng kataypadn tou. H Swadikacio auth Ba meplapPdavel emavaAnmuikd €vioTUopd ouveéopwv, oUVOEON,
katéBaocpa Sedopévwy, avaluon, evtomiopd cuvbeéopwy KTA. (crawling). Os e€etactel n SuvatotnTa anobrnkeuong Tou
LOD cloud o€ éva cUotnpo WoTe va eival PLKTH N AMOTEAECUATLKE UTIOBOAN epwTnuatwy o€ SPARQL oTo 6UVOAO ToU.

Ztoyol:

1. Anuoupyia kwdwka ya crawling tou LOD cloud.
2. MeAétn duvatotntag anobrnkeuong otlyuLotumou tou LOD cloud keviplkd og éva cUoThUA.

MeBodoloyia:

Ertlhoyn kataAARAwyv gpyaieiwv avolxtol AoylopikoU yla crawling kat ylia semantic web kat epappoyng toug oto cuvolo tou LOD
cloud kat afloAdynon Twv amoTeEAECUATWV.

AVOEVOEVA ATTOTEAECHATAL:

1. Keipevo SmMAwpATIKAG epyaciag mou adopad tnv Sour tou LOD cloud kat Slides mapouasiaong
2. Kwdwkag mou Ba xpnoiuomnotnBei yia LOD cloud crawling kat anoteAécpata aflohdynaong ou Ba avéBouv oto github.
3. MBavn epyacia | mapouciacn o€ oXeTKO GUVESPLO av UTIAPXOUV evlladEépovTa amoteAéopata

Nebio £épsuvag:

1. ZInuacloAoylkog lotog
2. Linked Open Data

Evéewktikn BLBAoypadia:
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1. YAO pabnuatwv Texvntrig Nonuoolvng kal Znpacloloykol lotou
2. Ixetkég dnuootelioelg o google scholar/scopus.

NPOYNOOEZEIZ ANAAHWHS AINAQMATIKHZ EPTAZIAS:

Texvntr Nonpoaoulvn Kat ZNpacloAoykog 10Tog

ENINAEON NAPATHPHSEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHZ
EPTAZIAL: Avantoén I'pagov I'vrong Yo laTpikéc Qoproyég
OVOLATENWVUHO: Zwtnpng Mnatodkng
Itoweia ElonyntA: TnA. Mpadeiou: -
Email: sbatsakis@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MTatodKNG ZWTNPLOG MNamadakng NikOAaog MNamadakng Xapng
(ovouatenwvuua kat
16LétnTa, av urdpyouv) Entikoupog KaBnyntrig KaBnyntrig Avarnpwtrig KaBnyntnig

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Jta mAaiola tne epyaciag Oa dnuioupynbei MNpadog Nvwong -Knowledge Graph (KG) yia tatpikr maOnon mou Ba enheyei
arnd emPAENWY KABNYNTA Kat poltnth avaloya tv SLabeoiyotnTa TWV MNYWV MAnpodopiag, TNV amnynon tng OxXETKNG
epyooiag kol Tnv un unapén avaloyou Knowledge Graph yia tnv idta mabnon. O Mpadog N'vwong rmou Ba avantuyxBel Ba
elval MpooBACLUOC XPNOLLOTIOLWVTAG TEXVOAOYLEG ONUACLOAOYLIKOU LOTOU Kol N TANPOTNTA Tou Kot n aglomiotia tou Ba
alohoynBolv péow oelpdg epwtnudtwy oe SPARQL mou Ba urtofAnBolv otov ypado yvwonc.

ZtoyoL:

1. Anuwoupyia ywa Knowledge Graph mou 8a adopd mabnon yia tnv onola dev €xetl avantuxBel éwg Twpa e€eldikeupévo KG.
2. AfoAoynon mAnpotntag kot aflomiotiog tou Knowledge Graph pe xprion SPARQL queries.

Me0Bodoloyia:

Xprnon kataAnAwv gpyaleiwv avolxtol Aoylopikou yla Semantic Web kat mnywv énwg PubMed, Drug Bank, Mesh kat Sider ywa
Snuoupyia tou Knowledge Graph. Anuioupyio SPARQL queries kupatvopevou Babuou duokoAiag yla tnv afloAoynon tou Knowledge
Graph.

AVQLEVOLLEVA AMOTEAETLATAL:

1. Kelpevo SutAwpaTIKAG epyaciag mou adopd tnv dnpoupyia medical KG yia cuykekplpévn mabnon kal Slides mapouciaong

2. Kwbikag mou Ba xpnowormnolnBet yia tnv dnuouvpyia tou KG, to Knowledge Graph kalt amoteAéopata afloAdynonc mou Ba
elval dtaBgopa avolyta.

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

Nebio £épeuvag:

1. Inuaololoyikog lotog
2. Medical Knowledge Graphs
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Evéewktikn BLpAoypadias:

1. YAO padnuatwv Texvntig Nonuoolvng kal npacloloykol lotou
2. IXetkeég Snuooleloslg os google scholar/scopus.

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

Texvnt Nonpoouvn kot ZnUaoloAoyLkog 1oTtog

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZ AINAQMATIKHE | praidsvon Large Language Model yuo vrofor0non ackovpevoy o
EPTAZIAZ: , , , .
OTOROKPLGUEVO EpyacTipro pne 0€pa to Internet of Things
OVOMOTENWVULO: MANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810379707
Email: spanag@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
ApLlOUOG otoudacTwv: 1
Mpotewopevn Tpwehic EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
E§etaotikn Emttponn: KAPAMMIAHS
MANATIQTAKHZ ZMYPIAQN MNAMAAAKHZ NIKOAAOZ
(ovouatenwvuua kat KQNZTANTINO2
LOLOTTAL, AV UTGPYOULY) AvanAnpwtng Kabnyntng KaBnyntnig EAIN

NEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

Ta peydAa yAwoolkd povtéAa (Large Language Models - LLM) eival foundation models mou xpnowuomnolouv texvnth
vonuoouvn (Al), BaBlwd pabnon kat tepdotia cUVoAd S£SOUEVWY, CUUTEPIAAUPBAVOUEVWY LOTOTOMWY, APBpwv Kal
BBAiwv, yla tn Snuioupyia Kewwévou, tn petddpaocn HeTafd yYAWoowv Kal Tn ocUvtagn MTOAAWY TUTIWV TIEPLEXOUEVOU.
Mevikd, urtdpyxouv SUo TUTOL AUTWV TwV generative Al models: ta LBLOKTNTA HOVTEAQ KL TO LOVTEAQ avolxtoU Kwdika. Ta
LLM avouytol kwdika eivol Swpedv kot Slabéoiuo os omolovdnmote yla mpocBoaon, XprHon yla omoLlovSnMoTe OKOTO,
Tpomnomnoinon kot enavadlovoun. EmutAéov mpoodépovtal yia fine-tuning, kabwg emitpénetal va mpootsBolv 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. Mmnopel va xpnotpomnotnBset pe chatbots yia tn dnpiouvpyia dnuloupyLlkol Kelévou, TV emiAuon
ouVOeTWY TPOPANUATWY KOl TN HElWON Kal TNV autopatonoinon enavohappavopevwy epyaciwy. Emiong, to StarCoder,
arnd tn Hugging Face, sivat £vag coding assistant LLM avolytoU kwdika mou €xel ekmaldeutei og kwdika amo to GitHub.

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

References

1. What are foundation models?, available from https://research.ibm.com/blog/what-are-foundation-models
2. How open-source LLMs are challenging OpenAl, Google, and Microsoft, available from
https://bdtechtalks.com/2023/05/08/open-source-llms-moats/
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3. Open source large language models: Benefits, risks and types, available from https://www.ibm.com/blog/open-
source-large-language-models-benefits-risks-and-types/

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

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

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

MPOTPAMMATIZMOZ, TNQZEIZ EYDYQN ZYZTHMATQN, TNQZEIZ MTPOTPAMMATIZMOY TIA TO INTERNET OF THINGS
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TITAOZ AINAQMATIKHZ

EPTAZIAL: ITAonynon o€ eo6@TEPIKO YOPO péc® TG teYvoroyiag WIFI RTT
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 2025-2026

ApLlOUOG otoudacTwv: 1

Mpotewopevn Tpwehic EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:

E€etaotikn Emutponn: KAPAMMIAHS

MANATIQTAKHZ ZMYPIAQN MAPKAKHZ EYAITEAOZ
(ovouatenwvuua kat KQNZTANTINO2
t5Lotnta, av undpyouv) AvarAnpwtng Kadnyntng Enikoupog KaBnyntng EAIN

NEPIFPA®H AINANQMATIKHZ EPTAZIAZ:

‘Eva cuoTtnua evtomiopol B€ong ECWTEPLKOU XWPOU XPNOLUOTIOLEITOL Yla TNV XVNAATNON OVTIKEIMEVWY PETA OE £va
Ktiplo, 6mou n mapakoAouBbnon pnéow GPS sival meploplopévn. Exouv mpotabel Siddopeg texvoloyieg yla tTnv enitevén
eviomopoU B£ong oe €0WTEPLIKOUC XWPOUC, HUE Kuplapxo To opatd ¢pwe, Ttov AXO, Kol T paSlocUXVOTNTEG TIOU
XPNOLLOTIOLOUV ETPNOELS TNG amdoTaonG and yvwotd otabepd onpela, orwg eivat ta Wi-Fi Access Points. Ot aAyopiBpot
TIOU XPNOLUOTIOLOUVTOL VLA TOV EVIOTILOUO OF €E0WTEPIKOUG XWPOUG HETOPPATOUV TIC LELOTNTEG TOU KOTAYEYPOUUEVOU
ONUATOC O YWVIEG KL AMOCTACELG KOL XPNOLUOTOLWVTACS LaBnuaTikoUg TUTIoug utoAoyi{ouv Tn cuyKeKpLUEVN Béon n
Béon oto)o. Qotdo0, e€aKOAOUBEL va UTIAPXEL OVAYKN YLO LA BEATLOTOTIOLNEVN TEXVLKN YL TNV EKTINON TG B€0NnG o€
£0WTEPLKOUC XWpPouc, kabwe ta Stadopa epmddia Unmopel va epumodicouv Ta acVPOTA CLOTO TTOU XpNoLUoToloUvTal
ylaL TOV EVTOTILOUO.

To WLAN eival éva onpavtlkd PECO, TO OO0 XPNOLUOTIOLEITOL EUPEWG YLOL TNV EKTIUNON TNG TOMoBsoiag LLOC KLVNTAG
OUOKEUNG EVTOC TNG EUPEAELAC TOU, KOBWC elval koo oxedov og OAa Ta ecwTePLKA TEpLBAAAOVTA. MepLkd amod Ta odEAn
QUTAG TNG TEXVIKAG TEepAapBAvVOUV TN OX£0N KOOTOUC-AMOTEAECHOTIKOTNTAG, KoOw¢ &ev amalteltal emumAéov
£YKATAOTOON UALKOU YL TOV EVTOTILOUO TG B£0Nn¢ KABe cuokeung cupBatng e Wi-Fi. OL TEXVIKEG TTOU XpNOLoToLoUVTaL
oto WIFI yia tnv ektipnon tng 6€ong eival n woxug tou onpatog (RSSI) 1 o xpovog dtadoong (RTT). H xprion tou Seiktn
Loxvog AnPng onpotog (RSSI) gival n mo dtadedopévn teXVIKN evtomiopol B€ong mou xpnolporoleital pe to WLAN.
Mapéxel KAAUYPN eVTOg KTLPlwY He peoalo WG XaUNAO KOOTOG, ival Alyotepo mepimAoko Kat StaBéoipo mavtol T000 o€
E0WTEPLKO 000 Kal o€ e€WTEPLKO TIEpLBAAAOV [9] aAAd amaltel peyaAUTepn KOTAVAAWGON eVEPYELAG. MTIOPEL val ETLTUXEL
akpiBela £wg kat 2-3 m. Me to mpoturo IEEE 802.11mc, tumomnotiOnke n texvikry WiFi Fine Time Measurement (FTM)
Kupilwg yvwotn wg WiFi Round Trip Time (RTT). Autr gival pa pebodoloyia ou ektehel petproelg RTT Ue QVOUEVOUEVN
akpiBela iowg evog pétpou i Svo. To teheutaio emituyxavetal pe Baon tv avtollayr SLadoxIKwyY UNVUUATWY TILVYK-
movyk petol mehatwyv WiFi kat Stabéotpwyv Access Points. AeSopévou OTL T ECWTEPLKA POAOYLOL O €val TIPOYPOLLLO-
nieAatn WiFi kat ta dtabéoipa onpela mpocBaong dev ouyxpovilovral, pia povodpopun HETpNON Tou Xpodvou dev pmopet
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va Baoiletal og dladopEg PETALY TWV XPOVIKWY CNUAVOEWV ota U0 akpa. Q¢ AmoTEAECUA, O XPOVOC UET' EMLOTPOGNG
(RTT) umopel va umoAoylotel xwpig va xpeltdletal va yvwpIi{oUpE TIG OMOKALOELG TWV POAOYLWYV - PE aTtAn TPOoBEoN Kol
adaipeon tecodpwy TLHWV: RTT = (t4-t1) — (t3-t2). Eival onpovtiko otLto "Pong" amnd to onpeio mpooBaong meplhapBavel
TNV wpa avaxwpnong tl kot tn Stapkela emefepyaciag tou apxtkou ping (t3-t2). OL LeTPrOELS TOU XPOVOU HET' eEMLOTPODNG
Oev elval amoluta akplBeilg, kaBw¢ umokewrtal oe Slddopoug TUMOUC odaApATwY HETPNONG, TAPEUPBOAEC
PaSLOCUXVOTNTWY KABWG Kol oTIC BECELG KOL TIC KLVIOEL TWV OVTLKELUEVWY 0To TeplBAaAiov. Ol emavolapBoavoueveg
LETPAOELG Umopel va BEATIWOOUV TNV IOLOTNTA.

JKOTOG TNG SIMAWUATLKAG £lval n uAomoinon kot aloAdynaon cuoTiuaTog yio thonynon loT CUCKEU WV OE ECWTEPLKO XWPO
mou Ba kAvel xprion tng texvoloyiag WiFi Round Trip Time (WIFI RTT).
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NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

MPOTPAMMATIZMOZ, loT, AIKTYA
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HNYaVIKIG padnong

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€apunvo 2025-2026
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EmiBAénwv: MéAoc eeTaotikig: MéAog e€eTaoTIKAG:
Feraomuh Ercpomh; MANATIQTAKHZ 2MYPIAQN BEPNAPAQOY AHMHTPA KAPAMMIAH2
(ovouatenwvuua kat KQNZTANTINO2
tsiomta, av undpxouv) AvarmAnpwtng Kadnyntng Enikoupn KaBnyntpla EAIN

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

JKOTOC TNC SUTAWUATIKAG €lval n avamtuén evog MPONYUEVOU CGUOTHATOC OVIXVEUCNC OVWHAALWY, TO OO0 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 TLG TEPLOSOUG avapovic. To cuotnua Ba evtomnilel ubavr unofaduion tng pnatapiag, un ¢uctoAoykols pubpoug
ekpoOpTLONG, uTtepBépavon kat AAAA INTAATA TTOU UITOPEL VO EMNPEACOUV TNV anddoaon, MapEXovTag LOOTOLNOELS O
TIPAYHOTIKO XPOVO Kol TPOYVWOTIKEG TAnpodopieg yla t StachdAion tng aflomotiag Twv eheSPLKWV CUCTNUATWY
toxvog.

H avamntuén tou cuotipotog nepAapBaveL:

e JuM\oyn kat poenetepyacia Sedopévwy (6eSopéva XpovooeLpwV).

e Metpnoelg: Taon, Aunép, Oepuokpaaia.

e ANPn XpovooeLpwv KATA T ¢Aach XpHong tng wnatapiag kot Kotd tn ¢acn avVapovnc.

e Exmaibeuon povtélou yla Ty aviyveuon avwpraAlwy Kal Thv epdavion acuvhBLloTwy HoTiBwVY KATA TOUG XpOVOUG N
xpnong (avapovng), m.x. n pmatapia amotuyxAvel va Slatnproel emapkn emnineda ¢optiong, akoun kat otav Sev
XpnoLpomnoleital evepyd (umtodnAwvel apyn umoBabuion).
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e Exmaibeuon MOVIEAOU yla TNV QVIXVEUOH QVWHOALWY KOL TNV gUPAVION acuvBLOTWY HOTIBWY KOTA TOUG XPOVOUG
XPNONG TNG maTaplag, T.x. KATd TI§ mePLOS0oUG SLAKOTIWVY PEVLATOG.

e Ba Sokiuaotouv/ouykplBolv Slddopol aAyoplOUoL OHOLOTNTAG XPOVOOELPWY KAl UTIOAOYLOTIKNG guduiag yla tnv
arnodoTikn ekmaibeuon TOU CUCTAUATOG.
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NPOYNOOEZEIZ ANAAHWHZ AINAQMATIKHZ EPTAZIAS:

MPOrPAMMATIZMOZ, INTERNET OF THINGS, TNQZEIZ EYDYQN 2YETHMATQN
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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€apunvo 2025-2026
AplOOG otoudacTwv: 1
Npotewdpevn Toefc EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
E€etaotikn Emutponi: KAPAMMIAHS
MANATIQTAKHZ ZMYPIAQN MAPKAKHZ EYAITEAOZ
(ovouatenwvuua kat KQNZTANTINO2
tsiomta, av undpxouv) AvarmAnpwtng Kadnyntng Emikoupog kaBnyntng EAIN

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

‘Evag pnxoviopog evOulakwong kKAeLSLou (KEM) eivat £€va ouvolo alyopiBuwv mou pmopoulv va xpnotlpomnotnBouv anod
800 pépn uTO opLopEVEG OUVONRKEG yLa TNV aodain dnuoupyia evog KovoXpnoTou 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,
OTWC¢ N Kpumtoypadnon Kot 0 EAEyX0G TAUTOTNTAC.

Mpokelévou va mapacyel KaBodrynon oXeTIKA pe T xprion twv KEM, to NIST swodyest to SP 800-227, Recommendations
for Key Encapsulation Mechanisms [1]. Auto to draft standard neplypddel Toug BacikoUg oplopoUc, TIG LOLOTNTES KaL TLG
edappoyeg twv KEM. Napéxel emiong cuoTtdoelg yla tnv edappoyr kat xprion twv KEM pe acdahn tpomo. EnutAéoy, 1o
NIST énpoocieuoe mpoodata to FIPS 203, Module-Lattice-Based Key-Encapsulation Mechanism Standard [2], yia va
EVNUEPWOEL TA KPUTITOYPAPLKA TOU TIPOTUTIAL E VOV aAYOPLOUO OXESLAOUEVO VA TIOPEXEL TPOCTACLO A0 KBAVTLKEG
emBéoelg. Txedlalel emiong va emihé€el Evayv 1 U0 MPOoBeTouC unxaviopols KEM yila tumomnoinon.

ZKOTOG TNG SUMAWHATIKAG €lval n adevog n Bewpntiky avaAuon kal cuykplon Twv dnuodpléotepwy pnxaviopwyv KEM pe
avoyn oTic KBavTikég emBEoelg, Kal adeTtéPou n UAOTIOLNON KAl OVATTUER TOUG OF TIELPAMATIKO TePLBAAOV SOKIUWY
(benchmark) pe okomdé tnv mapapetpikry afloAdynon toug oe SLAdOPEG MTUXEG, OTWE N EMEEEPYAOTLKN LOXUG TIOU
QIALTOUV, N anaitnor TouG O€ UVHN, TO OIMALTOUHEVO UPOC {WVNG, N EVEPYELAKN KATAVAAwaon Tou emidEpouv. TEAOG,
Ba enxelpnOsei n afloAdynor toug oe emileypéveg emiBéoslg mapamieupou kavahioU (side-channel attacks), onwce eivait
n mapakoAolBNON TNG KATOVAAWONG LoXUOC, Nn omola mapakoAouBel TNV petafalopevn KATAvAAwon LOXUOC €VOG
UTIOAOYLOTH KOTA TN SLAPKELO TWV UTTOAOYLOUWV Tou ektelel (Power-monitoring attack) [3].
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NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

PYTHON, AIKTYA YITOAOTIZTQN, AEITOYPTIKA 2Y2THMATA, AZDAAEIA ZYSTHMATQN.

ENINAEON MAPATHPHZEIS (v untdpyouv):
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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
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
EruBAénwy: MéAOG e€ETAOTIKAG: MéAog e€ETAOTIKNG:
Npotewopevn TpLuelng
, N Ap. Kopourmid
E¢etaotikn Emurpornn: Navaywtdkng Emupidwv p- Rapoirmiong Ao LakOToUAOC lwAvvng
Kwvotavtivog
(ovouatenwvuua kat
sLétnta, av undpyouv) Av. KaBnyntric EAIN Av. KaBnyntnig, Tunua
' Frewmnoviog

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

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

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

Itoxol:

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, O3 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
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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.

AVOMEVOLEVO QTOTEAECLOTOL:

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 BipAoypadia:
- Branco, P. T. B. S., Alvim-Ferraz, M. C. M., Martins, F. G., Ferraz, C., Vaz, L. G., & Sousa, S. . V. (2020). Impact of indoor

air pollution in nursery and primary schools on childhood asthma. Science of The Total Environment, 745, 140982.
https://doi.org/10.1016/].scitotenv.2020.140982

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

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

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPFAZIAS:

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

ENINAEON NAPATHPHSEIZ (av urtdpyouv):
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TITAOZ AINAQMATIKHE | TT) onlynom oe kvntd diktva péom Radio SLAM — Navigation in
EPTAZIAZ: . .
Mobile Networks through Radio SLAM
OVOMOTENWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810-379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelepvo e€aunvo 2025-2026
AplOOG oTtouSacTwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponi:
Mavaylwtdkng Inupidwv Mapkakng EuayyeAog IpoKkwTakng MixanA
(ovouatenwvuua kat
(S1étnta, av undpyouv) Av. KaBnyntnig Entikoupog KaBnyntrg KaBnyntrg

NEPITPA®H AINAQMATIKHZ EPTAZIAZ:

To "6G ISAC SLAM" avadépetal otnv evowpdtwon duvatotntog Emkowvwviog kat AioBnong (ISAC - Integrated Sensing
and Communication) otig texvoAoyieg Tou 6G, XpNOLUOTIOLWVTAG TNV TIPOooEyylon tou Radio SLAM yia tautdxpovn
xaptoypadnon Kat eviorniopd (SLAM - Simultaneous Localization and Mapping) os €va meplB&AAOV, XPNOLLOTIOLWVTAG
PASLOC LOTA YLO TOV EVIOTILOWMO Kal TV mAonynon. Auth n epyacia €xel otoyo va Stepeuvroet to radio SLAM w¢ Baoikn
npoaoéyylon ISAC, XpnoLLOmoLWVTOG padloonuata yla xaptoypddnon Kal evioniopo. @a avaAubei to radio SLAM o€
SladopeTikég LwWVEG CUXVOTATWY, CUINTWVTAG TOUG CUUBLBACHOUG oTnv KAAUYN, TNV avAAUON KOl TG OTALTAOEL OF
hardware.

ZtoyoL:

- Na StepeuvnBel n duvatdTNTA yLa EVTOTILOUO Kol MAOARYNon o€ MePLBAAAOV KLVNTWV EMKOWVWVLWY HECW TWV
KLVNTWV padLoonpaTwy.

- Na avaAuBei to radio SLAM o SladopeTikeég {wveg CUXVOTATWY, CUINTWVTAS TOUG CUMBLBAOUOUG otnv KAAun,
TNV avaluon Kol TG anattroslg o€ hardware.

- Na mpotaBouv kat va afloAoynBouv BeAtiotomolioelg otnv texviki radio SLAM eite péow aAyopLOpLKNG
TPOCEYYLONG, lTe HEOW oUVAPYATIKWY fusion TEXVIKWV.

MeBodoloyia:

Texvikég radio SLAM Ba avamtuxBoUv oe melpapatikd epIBAANOV KIVNTWY EMLKOWVWVLWY, UE €udoon oe ebOpUOYEC
EVTOTILOMOU, TTAoRynong kot xaptoypadnong. Ta melpapata mou Ba avamtuyBolv Ba Slepeuvriicouv T duvatotnta
XPNONG TWV KNTwV padloonuatwy o epappoyeg SLAM. AladopeTikég {wveg oUXVOTATWY Ba HeAeTnBouv WG PO TLG
emddoelg touc kot Oa mpotabouv kat aflodoynBolv BEATIOTOTIOINOELG gite HEOW AAYOPLOULKAC TTPOOEYYLoNG, Eite HEow
ouvapyatikwy fusion Texvikwv.

AVAEVOEVA ATTOTEAECHATAL:
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- MelA€tn Tng SuvaToTNTAG YL EVTOTILOUO Kal MAoNRynaon o€ MePIPAAAOV KIVNTWV EMKOLVWVLWY HECW TWV KLVNTWV
pasdlocnpatwy.

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

- YMlomoinon kat afloAoynon PeAtiotonoloswy otny Texvikn radio SLAM eite péow aAyoplOUIKNG TpooEyyLong,
elte péow ouvapyaTkwy fusion TexVIKWV.

Nebio £épeuvag:

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

Evdsiktikn BLBAoypadia:

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

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

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

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

NPOYNOGEZEIZ ANAAHWHZ AINAQMATIKHE EPFAZIAS:

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

ENINAEON NAPATHPHEEIZ (av urtdpyouv):

AmAwpatikég Epyaociss Topuéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewueptvo eéaunvo 2025-2026
59




OLoxkiNpoOpév TAATQEOPRO PIKPO-DTPEGLOV GVOLYTOV KOOLKA Y10,

TITAOZ AINANQMATIKHZ TNV aVATTLEN GUVOETIKOV YNPLEKOV 100 UMV TOIKIA®MV YPoEQV

EPTAZIAS: : .
(Integrated open-source microservices platform for the development

of compositional and various purpose digital twins)

OVOMOTENWVULO: MANATIQTAKHZ ZNYPIAQN
Ztoyeia Elonynti: TnA. padeiou: 2810-379707
Email: spanag@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xewepvo e€apunvo 2025-2026
AplOOG oTtouSacTwv: 1
Npotewépevn Tpuehic EruBAénwy: MéAog eeTaotiknG: MéAog e€eTaoTkAG:

E€etaotikn Emutponn: Ap. Kapaumidng

Movoywtakng Zrupidwv ,
i ns P KwvoTtavtivog

ABavaclog MaAdapog
(ovouatenwvuua kat

tsiomta, av undpxouv) Av. KaBnyntic EAIN Ka®nyntic

MEPITPA®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.

Ztoyol:

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
monitoring, management, and continuous optimization. Finally, the thesis will validate the operation of the framework
with the use case of predictive maintenance.

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

- Digital twin scheme definition.

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

- User-friendly visualization of data.

- Al prediction model integration

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

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

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

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

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

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

AVQLEVOLEVA AMOTEAECHATAL:

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 £épsuvag:

- Internet of Things
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- Digital Twins
- Microservices integration

Evéewktikn BLpAoypadias:

- 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 using free and open-source software programs -
https://ieeexplore.ieee.org/abstract/document/9325003 (2021)

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

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPFAZIAS:

Mpoypappatiopog oe meptailov Internet of Things, N'vwoelg mpaktikrg HAektpovikng, 3d printing, Mnxavikr) épaocn
ENINAEON MAPATHPHEEIS (av untdpyouv):
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Y0106 OGS KOl avaTTUEN VOGS YOUNA0D KOGTOVS POPTOV

TITAOZ AINAQMATIKHZ £EVTTVOV KOVTLOU YOMLOV HE OVVATOTNTES P OVIKIG OpaoNS
EPTAZIAS: . : :
(Design and development of a low-cost portable smart pillbox with

machine vision capabilities)

OVOLOTENWVUHO: MNANATIQTAKHZ ZMNYPIAQN
Itoweia ElonyntA: TnA. Mpadeiou: 2810-379707

Email: spanag@hmu.gr
TuApo: HAgktpoAoywv Mnxavikwv & Mnyxavikwv Yriohoylotwyv (HMMY), EAMENA
Touéag: TnAemkowwviwy Kat Texvohoyiag MAnpodopLkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuOG ortovdactwv: 1

EmBAénwy: MéMog e€eTaOTIKAG: MéAog e€eTaoTIKAG:
MNpotewopevn TpyeAng
E¢etaotkr Eritporn: Naveylwtékne Smupibwy Ap. KO‘PQUT’“MC MuxanA Zd)aK'Lavaan—
Kwvotavtivog Zwypadakng

(ovouatenwvuua kat
16LotnTa, av urapyouv) Av. KaBnynThc EAIN Av. KaBnyntnig, Tunua

NooNnAgUTIKAG

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

MoAU cuyvad, nAiwpévol acBeveig amokAivouv amd ta cuvtayoypadolueva GapUOKEUTIKA oxnuata Kot epdavilouy
HELWUEVN CUMOPIWON. MEXpL orpepa &V UTIAPXEL KATIOLOG TPOTIOC YLa ThV uTtoBorBnor] Toug, oUTE yLa TV Kataypadn
NG CUUHOPDWONC TOUG OTIC LATPLKEG 08NYLEG. AKOUO KoL OTAV N CULHOpdWON €lval EMOPKAC, UTIAPXOUV TMEPLTTTWOELG
OToU TO POPUAKEUTIKO oxfa Ba mpeEneL va tpomonotnOet.

ItoxoL:

ZKOTOG TNG TTTUXLAKNG Elval va oxedLaoTtel katl va avartuxBel pla cuokeur) Tumou smart pillbox, pe SuvatdtnTeg LNXAVIKAG
6paong ywa TNV mapakoAouBnon Tou TEPLEXOUEVOU TOU KOUTIOU Kol Twv HeTofoAwv Tou, aAAd Kal pio oAOkAnpn
UTLOOTNPLKTLKY UTIOSOUN Tou SLaSIKTUOU TWV LATPKWY TipayUdtwy (IoMT) yia tn BeAtiwon tng cuppdpdwonc Ue T
APUAKEVUTIKN aywyn, TNV eVNUEPWON ToU TEPLBAANOVTOC TwWV AcBEVWV (OLKOYEVELAKO, LATPLKO, VOOGNAEUTLKO) KAl TNV
EVEPYOTTIOiNGN TPOMOMOLNCEWV TNE Beparmeiag €€ AmMooTACEWC.

MeBodoloyia:

- To kouti Ba mpémel va elval XWPLOPEVO O€ NUEPES KAL TEPLOSOUC TNG NUEPAC VLA VOL UTIAPXOUV EEXWPLOTEG BEOCELS
yla ta pappaka Kabe nuépag.

- Auvvoatotnta Ba MPEMEL va UTIAPXEL YLOL TNV EVNUEPWON TNG CUOKEUNG ME TO TPEXOV TPOYpappa ARPng Twv
dappakwv.
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- Muw kapepa, otav To KouTl avoiyel, Ba kataypddel tn 6éon Twv GapUAKwWY TPV KAl HETA Tt ARYn toug,
T(POKELUEVOU Va eTIBEBALWVETAL N THPNCH TOU TPOYPALUATOG.

- ErumAéov, dwrtelveg evdeifelg Ba unodelkviouv atov acBevr tn B€on anod tnv onola Ba mpémnel va AndBel to
dapuaxo.

- Houokeun Ba evnUEPWVEL TOUG EYYEYPAUEVOUG XPAOTEG YLOL TNV TAPNON 1| LN TOU XpovoSLaypappoToc.

- 0O kopPoc Ba amoteAsital amd pLa UTTOAOYLOTIKY povada xapnAoU kootoug (m.x. ESP32) mou Ba tpododoteital
ano enavadopti{Opevn unatapia.

- Ta 6ebopéva Ba amootéAAovtal oTnv KEVIPLKN Baon §e80UEVWY XPNOLLOTIOLWVTOG TO TTPWTOKOAAO Siktuou IEEE
802.11.

AVOMEVOUEVO QMOTEAECLOTOL:

210 TENOG TNG TITUXLOKNG Ba mpémel va £xel avamtuxBel pia cuokeur tumou smart pillbox, pe dSuvatdTNTEG UNXAVLKAC
opaong yLwo TNV TapoKoAOUONON TOU TEPLEXOUEVOU TOU KOUTIOU Kol TwV UETAPOAWV Tou, aAAd Kal pia oAOKAnpn
UTLOOTNPLKTLKY UTIOSOUN Tou SLaSIKTUOU TWV LATPKWY TipayUdatwy (IoMT) yia tn BeAtiwon tng cuppdpdwonc Ue T
GAPUAKEVUTIKN aywyn, TNV eVvNUEPWON Tou TEPLPBAANOVTIOC TWV AcBEVWV (OLKOYEVELAKO, LATPLKO, VOOGNAEUTLKO) KAl TNV
EVEPYOMOLNON TPOTOMOLACEWV TN Bepareiog € amooTdosw.

Nebio £épeuvag:

Internet of Things
Sensor Network
Machine vision

Decision Support System

Evéewktikn BLpAoypadias:

- https://pmc.ncbi.nlm.nih.gov/articles/PMC9370836/ - Development of a Low-Power loMT Portable Pillbox for
Medication Adherence Improvement and Remote Treatment Adjustment (2022)

- https://ieeexplore.ieee.org/abstract/document/10276212 - Design of an Intelligent and Smart Pill Box Using Arduino
and Sensors (2023)

- https://ieeexplore.ieee.org/abstract/document/6266350 - A remotely programmable smart pillbox for enhancing
medication adherence (2012)

NPOYNOGEZEIZ ANAAHWHSE AINAQMATIKHE EPFAZIAS:

Mpoypappatiopog os meptBailov Internet of Things, N'vwoelg mpaktikrg HAektpovikng, 3d printing, Mnxavikr) épaon
ENINAEON NAPATHPHZEIZ (av untapyouv):

AmAwpatikég Epyaociss Topuéa TnAenikowwviwv Kot TexvoAoyiag MAnpo@opikng
Xewueptvo eéaunvo 2025-2026
64



https://pmc.ncbi.nlm.nih.gov/articles/PMC9370836/
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TITAOZ AINAQMATIKHZ
EPFAZIAS: Categorization and Interest Analysis of RDF Nodes Using Wiki2Vec
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 €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:
MNamadakng NikoAaog Budakng NikoAaog MTatodKnG ZWTNPLOG
(ovouatenwvuua kat
1616tnTa, av undpyouv) KaBnyntrg Kabnyntnig Entikoupog KaBnyntrig

NEPITPAD®H AINAQMATIKHZ EPFAZIAZ:
Abstract

The purpose of this thesis is to categorize nodes extracted from RDF log data over multiple time periods, by leveraging
the Wiki2Vec model to capture semantic similarities. Each node will be assigned to one of several general categories,
and the monthly evolution of interest in these categories will be analyzed. The proposed methodology combines
knowledge representation from Wikipedia embeddings with RDF query results, aiming to reveal patterns of interest
across different domains.

Objectives

1. Category definition: Define 10 general categories (e.g., Politics, Sports, Technology, History, Arts, Economy,
Science, Geography, Health, Entertainment).

2. Representative nodes: Select 30 representative nodes for each category from Wikipedia, serving as reference
anchors.

3. Data extraction: Execute RDF queries on log data covering 7 different months, and extract the resulting nodes.

4. Similarity computation: For each extracted node, compute semantic similarity to all representative nodes using
Wiki2Vec embeddings.

5. Category assignment: Assign each node to the category with the highest similarity score.

6. Monthly analysis: Summarize and analyze the results per month to capture the distribution of interest across
categories.

Methodology

1. Wiki2Vec embeddings
o Install and use Wiki2Vec to obtain vector representations of Wikipedia entities.
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o Extract embeddings for 30 representative nodes per category (300 nodes in total).
2. Category definition
o Select 10 broad categories.
o For each category, identify 30 concepts/entities that best represent it (e.g., for Technology:
"Computer," "Internet," "Artificial Intelligence," etc.).
3. RDF data extraction
o Run queries on RDF logs for 7 months.
o Collect all nodes returned by these queries.
4. Similarity computation
o For each extracted node, calculate cosine similarity with all representative node embeddings.
o Determine the most relevant category based on the maximum similarity score.
5. Statistical and temporal analysis
o Count and aggregate the number of nodes per category for each month.
o Produce tables and charts showing the temporal evolution of interest.
6. Visualization
o Apply heatmaps, bar charts, and time series plots to illustrate shifts in category interest over time.

Expected Results

e Categorization of nodes into general thematic groups based on semantic similarity.

e Comparison across months to detect how interest in different categories evolves over time.

e Identification of trends, e.g., increased focus on "Politics" during specific events, or "Technology" due to
particular developments.

e Development of a framework that can be applied to other RDF data sources for thematic classification.

Thesis Structure

Introduction — Motivation, research problem, objectives.

Background — RDF, embeddings, Wiki2Vec, similarity metrics.

Methodology — Detailed description of the proposed workflow.

Implementation — Technical aspects, tools, code.

Results — Statistical findings, graphs, discussion.

Conclusions & Future Work — Key outcomes, potential improvements, further applications.

ouhkwnpeE

Evéewktikn BLBAoypadias:

Vassiliou, G., Papadakis, N., & Kondylakis, H. (2023). SummaryGPT: Leveraging ChatGPT for Summarizing Knowledge
Graphs. In The Semantic Web: ESWC 2023 Satellite Events (Lecture Notes in Computer Science, Vol. 13998, pp. 164-168).
Springer Nature. DOI: 10.1007/978-3-031-43458-7 31 dl.acm.org+30UCI+32023.eswc-conferences.org+3

NPOYNOOEZEIZ ANAAHWHZE AINAQMATIKHZ EPFAZIAS:

ENINAEON NAPATHPHZEIZ (av urtapyouv):
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TITAGZ AINAQMATIKHE | Mejétn pe@odoroyiog Suiovpyiog Kol EKTORTHG THAETUKOIVOVIOKOD
EPTAZIAZ: . , ’ . ,
yneekov cnuatog oo yevvitproe RF vyniov cuyvotitov
OVOLATENWVUHO: ZTPATAKNG ANUATPLOG
Itoweia ElonyntA: TnA. Mpadeiou: 2810379760
Email: dstrat@hmu.gr
TuRpo: HAektpoAoywv Mnxavikwv & Mnxavikwv Yroloylotwv (HMMY), EAMENA
Touéag: TnAemwowwviwy Kat Texvohoyiag MAnpodoptkig
Nepiodog: Xelpepvo e€aunvo 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotkr) Emutponn: - - - - - -
JTpataAKng AnuATeLog Movaywtdkng Zrnupidwv Mapkdakng Euayyelog
(ovouatenwvuua kat
1516tnTa, av urdpyouv) AvarAnpwtng Kanyntnig AvarAnpwtig KaBnyntng Enikoupog KaBnyntrg

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

JTo oUYXPOVA TNAETLKOLVWVLAKA GUCTAOTO TO GRLOTA TTOU EKTIEUTIOVTOL Ba TPEMEL val TANPOUV KATIOLEG TIPOSLayPOPES
og 51adopeC MAPAUETPOUC TWV KAl va £XOUV SOKLLAOTEL TTELPOUATIKA YL TNV UETEMELTA EDOPUOYN TOUC OE TIPOYHUATIKEG
ouvOnkKec.

Y16yor: H mapovoa SutAwpatikr amookomel otnv avdluon tng pebodoloyiag Snuoupyiag kot petadpoptwong
TNAsTUKOWVWVLIaKoU PndLakol onpotog oe yevntpla RF uPnAwv cuxvoTiTWV yla TNV EKMOUTI TOU HECW KOTAAANANG
Kepaiog.

Me0odoroyia: Apxikd Ba SlepeuvnBoUV T XOPOAKTNPLOTIKA ONUATWY 4G Kot oL SUVATOTNTEG TIPOYPOUUATIOMOU KOl
QITOLOKPUOUEVOU XELPLOKOU Héow evtoAwv SCPI tng yevvntplag RF Keysight model E8267D kat tou Microwave Analyzer
¢ Keysight N9915A (100kHz-9GHz) 1 N9916A (100kHz-14GHz). Ytnv cuvéxela, yla thv edpappoyn tng pebodoloyiag
mapaywyng onuatog and yevwntpta RF upnAwv cuxvotAtwy, Ba mpoypappatiotel n yevwntpla E8267D wote va mapaget
onua 4G 1o onoio Ba sival mapapetponotiotpo (m.x. Oa pnopel va petapAnbei n 1oy, n cuxvotnta, To €VPOG {wvng TOU
KATT). To onpoa auto Oa ekmepdBOsi otov agpa amd TNV yewnTpla LECW KOTAMNANG Kepalog EKMOUTIAC. XTNV cuvéxela Ba
HeTPNBel TO onua autd pe xprion Microwave Analyzer kat kat@AAnAng kepaiag AnYPng ywa tnv emiBeBaiwon twv
XOPOKTNPLOTIKWY TOU.

Avapevopeva amoteréopata:Avantuén pebodoloyiag MPOYPAUUATIONOU OpyAvwy Tapaywyng kat pétpnong RF
ONUATOC, AVANTUEN AOYLOMLKO avolkToU KwdLKa (Tt.Y. Python) yla Tov amopakpUoUEVO TPOYPAUUATIOUO KAL XELPLOUO TWV
opyavwv ota mAaiola tne mapoloag epyaciag.

Iledio épevvag: IUyxpova TnAemikowwviakd cuothpata, 4G Standard, omOMOKPUOUEVOS TPOYPAUUATIONOG KoL
XELPLOUOC opyavwy L NAWV GUYVOTATWV.

Evosiktikn iprroypagio:
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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
MPOYIHOGOEXEIX ANAAHYHE AIMAOQMATIKHE EPTAYIAY:

MoAU kaAn yvwaon tng AyYALKNC YAWOOOG, YVWOELG O€ TNAETIKOLWVWVLOKA CUCTAMATA Kal S1adoaon NAEKTPOUAYVNTLKAG
aKTWoBoAlag, TOAU KAAEC YWWOELG TIPOYPOUUATIONOU 08 MAATHOPUES avolxtol Kwdika (m.x. Python).

ENINAEON MAPATHPHEEIE (av vndpyovv):

H epyaoia analtel mapouasia tou dpottntr TovAdylotov pia popd tnv efdopada ato Epyaoctriplo pn loviilovowv
AKTIVOBOALWY YLOL TOV TIPOYPALUOTIOHO TWV OpyAVWY HETPNONG.
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TITAGZ AINAQMATIKHE | Me) s TOT@V TAPERPOL®V KAl AVTIGTOVYOV TEYVIKOV HETPOEMV OE
EPTAZIAZ: , ,
acvppoato nepifaiiovra

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 2025-2026
AplOuoG ortovdactwv: 1
Npotewopevn TpLuelng EmBAEnwWV: Mé£Aog €€ETAOTIKAC: MéAo¢ £EETAOTIKNAG:
E€etaotikn Emutponn:

JTPATAKNG ANUATPLOG Mavoylwtdkng Emupidwyv Mapkakng Eudayyslog

(ovouatenwvuua kat
1616tnTa, av undpyouv) AvarAnpwtng Kabnyntng AvarAnpwtng Kabnyntrg Entikoupog KaBnyntrig

MEPITPA®H AINAQMATIKHZ EPTAZIAZ:

Y& omolodnmote acUPUATO CUCTNUA, UTIAPXOUV TIOPEUBOAEG OTO ACUPUATO KaVAAL TTOU Umopel va urtofabuioouv tn
AN twv enBupntwy onpatwy. Otav ta Aappavopeva enineda oxlog evog onuatog mapeBoAng eival peyalo oe
oxéon Ue 1o embupntd onua, éva aclppato cuotnua Ba avtipetwriosl unofaduion n mMBavwg SLakomr TNg IOPOoXNS
TWV UTtNPectwy Tou. Otav MoAAQITAG acUpOTA CUCTHMOTA TpooTtabolv va cuvuTiapéouv o 0Ao To padloddoua, elvat
TOavo va cupBei 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 MapeUBOANG we "ULa epLoTaon OTNV onola €XeL Eemepaotel Eva
TLOOOTIKOMOLNUEVO eTinedo katwdAiou mapepBoAwv" Kal To eninedo KoTtwdAiou propei va oplotel wg ouvaptnon Tou
TIAATOUG, TNG OUXVOTNTAG, TOU XPOVOoU f/Kal Tng andSoong Tou GUCTAHUOTOC.

Y10y01: H mapoloa SUTAWUATIK aItOOKOTEL 0TNV BeWPNTIKY LEAETN TwV MApeUPOAWY o€ acUppata eptBaAlovra Kat
otV SlEPEVNON TWV UPLOTAEVWV TIPAKTLKWY XAPAKTNPLOUOU KOl LETPOEWVY AapEUBOAWY.

Me0odoroyia: Apxika Ba peletnBoulv oe Bdbog ta dedouéva tng SteBvolc BiBAloypadiog yia ta Siddopa idn twv
napePBoAwv o aocUppata cuothpata, kabwg kal ol péBodoL pETPNONG KOl XOPOKTNPLOMOU Sladopwv TUTwY
napepBoAwv. Itnv cuvexela Ba avamrtuxBel pebodoloyia ektipnong mapepfolwv Kabwe Kol avtiotoo AOYLoUKO
avolktol kwdwka (m.x. Python), wovd va puBuiocst dopntd avaluty mapeppolwv (Interference Analyzer) tou
Epyaotnpiou Mn lovti{oucwv AKTLVOBOALWY YLt AIOTUTIWGN KAl LETPNON TAPEUBOAWV.

Avapevopeva amoteréopata: H avantuén pebodoloyiag Kot AoyLopLKOU yLa TNV eKTipnon napepBoAwyv og acuppota
Siktua.

Iledio £pevvag: ZUyxpova TNAETMUKOWWVLIOKA OUCTAMATA, NAEKTPOUOYVNTIKEG TAPEUPBOAEG, NAEKTPOUAYVNTLKA
OUMPATOTNTA, ATIOUOKPUGUEVOC TIPOYPOUUATIONOG KAL XELPLOHOG 0pYAVWY UPNAWYV CUXVOTTWV.
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Evosiktikn piprroypagio:

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.

NPOYNOGEZEIZ ANAAHWHS AINAQMATIKHE EPTAZIAS:

MoAU kaAn yvwon ¢ AyyAlKAG YAwooAg, YVWOEL O TNAETLKOWWVIOKA CUCTAMOTO KOL KIVNTEC ETMLKOWWVIEG Kal
NAgkTpouayvnTIKn dtadoaon, oAU KAAEG YWWOELS TTPOYPAUUATIONOU O AOYLOULIKO avolktoU kwdika (m.y. Python)

ENINAEON NAPATHPHZEIZ (av untapyouv):

H epyacia amnattei mapouoia tou dottntr oto Epyaoctiplo pn lovti{louowv AKTIVOBOALWV Lo TOV TIPOYPAUUATIOUO TWV
opyavwv PETPNONG.
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