TMHMA HAEKTPOAOIQN MHXANIKQN KAI MHXANIKQN YNOAOTIZTQN

TOMEAZ THAENIKOINQNIQN KAI TEXNOAOIAZ NAHPO®OPIKHZ

AINNQMATIKEZ EPTAZIEZ TOMEA THAENIKOINQNIQN KAI TEXNOAOTIAX NAHPO®OPIKHZ A

TO XEIMEPINO EZAMHNO 2024-2025

A/A EruBAEnwy Ofua AutAwpatikng Epyaociag

1 Bubakncg NikoAaog, Xpnon moyvibwwyv coBapol  okomoU Yo tnv_ ekmaidsvon ooBsvwv pe  (smloyn

Ka@nyntrg voonuotoc): Avaokonnon t¢ BBAoypadiac
2 >> 3D Geography Course Puzzle in VR
3 >> A math VR Educational Game for improving problem-solving skills
4 >> XR Gamified Environment for Language Learning
5 >> Virtual Classmate for XR environments
6 >> XR Online Multiplayer Board game
7 >> Interactive 3D Serious Game in Web
8 >> Enhancing Games and Functionalities on an Existing Web-Based Gaming Platform
9 >> Implementing Learning paths Using Quests and storytelling
10 >> 3D Model Integration In a Web App For Treasure Hunt Games
11 Mapakakng EupavounA, | Avanapdotacn Kewévou EAAnvikwy og Mpddo M'vwaonc yio Anpoupyio Amaviioswy oe

Ka@nyntng Epwtnoelc oto Kelpevo
12 o> Avarttuén Ataloyikov Suotipatoc oto EAAnvikd pe Texyvoloyiec MeydAwv Mwookwv

— MovteAwv
13 Mapkaknc EvdyyesAlog, 5G Technology for Public Safety: Enhancing Disaster Response with Advanced
Ertikoupog KaBnyntrg Communication Systems
Navaylwtakng ) , , ,
. . Ekmaidevon Large Language Model yia utoBonfnon 0.oKOUUEVWY OE OTTOLLOKPUOUEVO
14 | Irnupidwv, AvanAnpwtng . . )
, gpyaotrplo pe Bepa to Internet of Things

KaOnyntng

15 > Afloruotia Ssdougvwy oto Internet of Things péow texvoloywv blockchain kat self-
— sovereign identities

16 >> MAonynon o€ ECWTEPLKO XWPO UECW TNE TexvoAoyioac WIFI RTT
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Ekmaidsuon LLM yia tn petadpaon uotknc YAwoooc og SounpEVA EpWTHLATA KoL TNV

17 >> , , , , ,
— ekTEAEoN Toucg o€ Baon dedousvwy ypadbwv
18 o> JUOTNUA AVIXVEUONC OVWUAALWY KoL TtopoKoAoUBNoNC TNC VUYELOC UImOTapLWY LE Xpron
- TIPONYUEVWV TEXVIKWY TEXVNTAC VONUOOUVNC KOL LLNYXAVIKAC padnonc
19 ZTPOTAKNG AnUNTPLOC, MeA£Tn TUTTWV TTOPEUBOAWY KOLL OVTLOTO LYWV TEXVIKWY UETPAOEWVY OE 0.0UPLLOTA
AvanAnpwtng Kabnyntnc | mepBailovia
20 os MeAétn  peBobdoloyioc  Snuloupyloc Kol EKTTOUTTC  TNAETUKOWWVLOLKOU

Wwndlakov ocAuatoc amnod yevvntpla RF ubnAwv ouyxvotAtwy
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TITAOX , , . . , ,
AIIAOMATIKHE Xpion nulxwf)’w)v G’OB(lpOl) GKOTTOV ’yw TNV EKnaidgvoN uc’rﬂavmv pe
EPTAXIAY: (emioy1] voonpatog): Avacskonnon g Prifroypaiog
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'paggiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUCTAOV:
Ovopoter@vopa Kot
AEM omovducsTtdv:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtpomi: BIAAKHZ NIKOAAOX
OVOUOTETWVOLLOL KO ,
1(510'5110@ oy U:O'cp)(ovv) Kabnmmg

MEPII'PA®H IITYXIAKHX EPT'AXIAX:

Atevépyela avaokomnong Piproypagiog (review) ywo T chvoyn NG LIAPYOVOAS YVAOONG KOl TNV avAdEEn
AL VISIOV 6oPapol oKoToL Tov £xovv avamtuydel yio acbeveic pe (véonua emtioync). Avantoén adyopidpov
avalnmong Kot Tpaypotomoinon avackomnong oe emheyuéveg Pacelg dedopévav (Scopus & Pubmed).
[Mopovciaon kvpiov amotelecudtov avackoénnong (TOToL ynelokdv moyviolmy, Oepotoroyia, aloddynon
YPNOTAOV, OMOTEAEGLATIKOTNTA, K.0.). ZV{ATNON OVOQOPIKA LE TN SLVATOTNTO OVATTUENG TETOLOV TTALYVIOIDV
otnv EALGOa.

MPOYIMOOEXEIX ANAAHYHY NITYXIAKHY EPTAYIAX:

['voon ayylkng yYAoocog emmédov B2 1 avdtepo. Baocués yvooeig pebodoroyiag Epeuvag.

EIIIMMAEON IMAPATHPHXEIX (av vmapyovv): Avvatdtnto onpocicvong oyetkov dpbpov Pdoet mordtnTog
£PYOCIOG KO GNUOVTIKOTNTOG OTOTEAEGUATOV.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
3




TITAOX

AIMTAQMATIKHE 3D Geography Course Puzzle in VR
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Lpotewvopevn Empiénawv: Tovemprénov: Tovempiénov:
TpwpneMc E€etaotikn
Emtpom: BIAAKHZ NIKOAAOX

(ovouoTermvouo Kal )
1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

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. Ultilizing 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.

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.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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Scientific Field: 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.

MNPOYIIO®EXEIX ANAAHYHY IITYXIAKHY EPTAYIAY:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EIIINAEON HAPATHPHXEILX (av vrdpyovv):
Student should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX
AIIMAQMATIKHX A math VR Educational Game for improving problem-solving skills
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tnlemkowoviov kol Teyvoroyiag ITAnpopopiknig
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:
Ovopoter@vopa Kot
AEM omovoacstov:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtpomi: BIAAKHZ NIKOAAOZ
OVOUOTETWVOLLOL KO ,
1(510'5110@ oy U:deOl)V) Kabnmmg

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

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.

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

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

4.

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.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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Scientific Field: 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.

MNPOYIIO®EXEIX ANAAHYHY IITYXIAKHY EPTAYIAY:
Good knowledge in spoken and written English, Knowledge on Software Design and Development.

EIIINAEON HAPATHPHXEILX (av vrdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMMAQMATIKHE XR Gamified Environment for Language Learning
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Lpotewvopevn Empiénawv: Tovemprénov: Tovempiénov:
TpwpneMc E€etaotikn
Emtpom: BIAAKHZ NIKOAAOX

(ovouoTermvouo Kal )
1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

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:

This thesis aims to design and develop an XR platform that facilitates language learning by immersing learners
in interactive virtual environments. The platform will incorporate gamified elements such as rewards, levels, and
challenges to create an engaging learning experience. The primary goal is to help students improve their speaking
and listening skills in a foreign language by interacting with realistic scenarios and virtual characters.

Methodology:

The student will develop an XR-based application that:

1. Allows users to engage with virtual environments and characters to practice language skills.

2. Incorporates gamification elements such as progress tracking, rewards, and challenges to boost motivation.
3. Uses immersive XR technology to create realistic scenarios that promote active learning and problem-solving.

Expected Results:
A functional XR platform for language learning. The results will assess whether learners perceive the gamified
XR experience as more engaging and effective than traditional language learning methods.
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Scientific Field: 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.

MNPOYIIO®EXEIX ANAAHYHY IITYXIAKHY EPTAYIAY:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EIIINAEON HAPATHPHXEILX (av vrdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMMAQMATIKHE Virtual Classmate for XR environments
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoloyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Lpotewvopevn Empiénawv: Tovemprénov: Tovempiénov:
TpwpneMc E€etaotikn
Emtpom: BIAAKHZ NIKOAAOX

(ovouoTermvouo Kal )
1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

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:

This thesis aims to develop a Virtual Classmate for XR environments that engages learners in natural
conversations. The system will integrate an LLM for dialogue, along with text-to-speech (TTS) and speech-to-
text (STT) technologies. Animated avatars with realistic movements and facial expressions will enhance the
immersive experience.

Methodology:

The student will implement:

1. A conversational agent powered by an LLM to simulate natural dialogues.

2. Text-to-speech (TTS) and speech-to-text (STT) functionalities for seamless verbal communication.
3. Realistic avatars with expressive movements and facial animations to enhance immersion.

4. Integration of gamified elements to boost user engagement and motivation.

Expected Results:

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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A functional Virtual Classmate in an XR environment, capable of real-time, natural language interaction. The
evaluation will focus on user perception of the virtual classmate’s effectiveness in enhancing learning outcomes
and the realism of the interaction.

Scientific Field: 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.

NPOYIOGEXEIX ANAAHYHY ITYXIAKHY. EPTAXIAX:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EINIIMAEON HAPATHPHXEILY (av vmdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMMAQMATIKHE XR Online Multiplayer Board game
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Iporawopevn Empiincov: TovemBiénov: TovemBrénov:
TpwpneMc E€etaotikn

Emtpom: BIAAKHX NIKOAAOX

(ovouoTermvouo Kal )

1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

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:

This thesis aims to develop an XR-based online multiplayer board game that integrates both physical and digital
objects. Players will use a physical board while interacting with virtual elements and characters through XR
technology. The objective is to merge the tactile experience of traditional board games with the immersive
features of digital gaming, enhancing engagement and interactivity in multiplayer scenarios.

Methodology:

The student will implement:

1. An XR platform that enables online multiplayer functionality, allowing players to interact both physically and
digitally.

2. Integration of physical game boards with virtual elements, such as avatars, animations, visual effects, and
game mechanics, visible through XR devices.

3. Mechanisms for synchronizing physical digital rules and player actions (e.g., moving game pieces) with
virtual elements to ensure seamless interaction.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
12




Expected Results:

A working XR multiplayer board game that seamlessly combines physical and digital elements. The evaluation
will focus on user experience, immersion, and engagement, assessing how effectively the blend of physical and
virtual game elements enhances the overall gaming experience.

Scientific Field: 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.

MPOYIIOOEXEIX ANAAHYHY IITYXIAKHY EPTAYIAY:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EINIINIAEON NAPATHPHXEILX (av vrdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMTAQMATIKHE Interactive 3D Serious Game in Web
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Yrovgeio Evonyntn: TnA. I'pageiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Lpotewvopevn Empiénawv: Tovemprénov: Tovempiénov:
TpwpneMc E€etaotikn
Emtpom: BIAAKHZ NIKOAAOX

(ovouoTermvouo Kal )
1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

Digital education platforms [1] are revolutionizing the way knowledge is delivered, providing interactive and
accessible learning opportunities. 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 as a more captivating and efficient option. Game-based learning integrates educational content into
gameplay, has proven effective in enhancing engagement and improving knowledge retention. By utilizing game
mechanics—such as challenges, rewards, and competition—gamification transforms traditional learning
experiences into dynamic and motivating environments [2]. Furthermore, game-based learning encourages active
problem-solving and collaboration, enhancing the overall learning journey.

Scope:

This thesis aims to develop an interactive 3D serious game accessible via web platforms. The project will focus
on using state-of-the-art technologies, such as WebGL and WebAssembly, to create immersive and engaging
experiences. The game will address educational or training objectives, providing players with a meaningful
context for learning while incorporating interactive elements and realistic graphics.

Methodology:

The student will implement:

4. A 3D game environment utilizing WebGL for rendering high-quality graphics directly in the browser.

5. Interactive gameplay mechanics that promote user engagement and enhance learning outcomes.

6. Integration of educational content that aligns with the game's objectives, ensuring a meaningful learning
experience.

Expected Results:

A fully functional interactive 3D serious game accessible through web browsers. The evaluation will assess user
engagement, educational effectiveness, and overall satisfaction, demonstrating how advanced web technologies
can enhance serious gaming experiences.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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Scientific Field: game-based learning, gamification, serious games

References:

1. Katsaris, I.; Logothetis, I.; Katsios, K. and Vidakis, N. (2022). Adaptive Blended Learning Platform based on
the 4Cs Architecture. In Proceedings of the 14th International Conference on Computer Supported Education -
Volume 2: CSEDU; ISBN 978-989-758-562-3; ISSN 2184-5026, SciTePress, pages 251-259. DOI:
10.5220/0010998700003182.

2. I. Logothetis et al., “Gamification Techniques Capitalizing on State-of-the-Art Technologies,” in The Digital
Folklore of Cyberculture and Digital Humanities, S. Papadakis and A. Kapaniaris, Eds., IGI Global, 2022, pp.
206-229. doi: 10.4018/978-1-6684-4461-0.ch012.

NPOYIOGEXEIX ANAAHYHY ITYXIAKHY. EPTAXIAX:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EINIIMAEON HAPATHPHXEILY (av vmdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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TITAOX . . . . L.
AIAOMATIKHE Enhancing Games and F unct.lonalltles on an Existing Web-Based
EPIrAXIAY: Gamlng Platform
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:
Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtpomi: BIAAKHZ NIKOAAOZ
OVOUOTETWVOLLOL KO ,
1(510'5110@ oy U:deOl)V) Kabnmmg

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

Digital education platforms [1] are revolutionizing the way knowledge is delivered, providing interactive and
accessible learning opportunities. 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 as a more captivating and efficient option. Game-based learning integrates educational content into
gameplay, has proven effective in enhancing engagement and improving knowledge retention. By utilizing game
mechanics—such as challenges, rewards, and competition—gamification transforms traditional learning
experiences into dynamic and motivating environments [2]. Furthermore, game-based learning encourages active
problem-solving and collaboration, enhancing the overall learning journey.

Scope:

The project will focus on updating an existing platform by adding a variety of educational games and gamified
features. This will include both single-player and multiplayer options, as well as tools for tracking progress and
providing feedback. The goal is to create a more versatile platform that supports diverse learning styles and
promotes collaborative learning experiences.

Methodology:

The student will implement:

7. A series of educational games designed to align with learning objectives across various subjects.

8. Gamified features, such as leaderboards, achievement badges, and progress tracking, to motivate users and
enhance engagement.

9. User interface improvements to ensure a seamless experience for accessing games and functionalities.

Expected Results:

An updated platform with new educational games and features. The evaluation will focus on user engagement
and learning outcomes, showcasing how game-based learning and gamification enhance the educational
experience.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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Scientific Field: game-based learning, gamification, serious games

References:

1. Katsaris, I.; Logothetis, I.; Katsios, K. and Vidakis, N. (2022). Adaptive Blended Learning Platform based on
the 4Cs Architecture. In Proceedings of the 14th International Conference on Computer Supported Education -
Volume 2: CSEDU; ISBN 978-989-758-562-3; ISSN 2184-5026, SciTePress, pages 251-259. DOI:
10.5220/0010998700003182.

2. I. Logothetis et al., “Gamification Techniques Capitalizing on State-of-the-Art Technologies,” in The Digital
Folklore of Cyberculture and Digital Humanities, S. Papadakis and A. Kapaniaris, Eds., IGI Global, 2022, pp.
206-229. doi: 10.4018/978-1-6684-4461-0.ch012.

NPOYIOGEXEIX ANAAHYHY ITYXIAKHY. EPTAXIAX:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EINIIMAEON HAPATHPHXEILY (av vmdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMMAQMATIKHZ Implementing Learning paths Using Quests and storytelling
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Ipotewvépevn EmBiénov: TovemBréinov: TovempBrinov:
TpwpneMc E€etaotikn

Emtpom: BIAAKHY NIKOAAOX

(ovouoTermvouo Kal )

1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

Digital education platforms [1] are revolutionizing the way knowledge is delivered, providing interactive and
accessible learning opportunities. 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 as a more captivating and efficient option. Game-based learning integrates educational content into
gameplay, has proven effective in enhancing engagement and improving knowledge retention. By utilizing game
mechanics—such as challenges, rewards, and competition—gamification transforms traditional learning
experiences into dynamic and motivating environments [2]. Furthermore, game-based learning encourages active
problem-solving and collaboration, enhancing the overall learning journey.

Scope:

This thesis aims to create a structured learning framework that utilizes quests and storytelling to guide learners
through personalized educational pathways. The project will focus on integrating narrative elements into the
learning process, making it more engaging and contextually relevant. By designing quests that align with specific
learning objectives, the framework will support various learning styles and foster deeper understanding through
immersive storytelling.

Methodology:

The student will implement:

10. A series of educational quests that incorporate narrative elements to guide learners through key concepts and
skills.

11. A framework for tracking learner progress, adapting quests based on individual performance and preferences.

12. Interactive storytelling techniques, including branching narratives and character development, to enhance
engagement.

Expected Results:

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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A comprehensive learning path framework that effectively integrates quests and storytelling into the educational
process. The evaluation will focus on learner engagement, knowledge retention, and overall satisfaction,
demonstrating how narrative-driven learning can enhance educational experiences.

Scientific Field: game-based learning, gamification, serious games

References:

1. Katsaris, I.; Logothetis, I.; Katsios, K. and Vidakis, N. (2022). Adaptive Blended Learning Platform based on
the 4Cs Architecture. In Proceedings of the 14th International Conference on Computer Supported Education -
Volume 2: CSEDU; ISBN 978-989-758-562-3; ISSN 2184-5026, SciTePress, pages 251-259. DOI:
10.5220/0010998700003182.

2. I. Logothetis et al., “Gamification Techniques Capitalizing on State-of-the-Art Technologies,” in The Digital
Folklore of Cyberculture and Digital Humanities, S. Papadakis and A. Kapaniaris, Eds., IGI Global, 2022, pp.
206-229. doi: 10.4018/978-1-6684-4461-0.ch012.

MPOYITOOEXEIX ANAAHYHY IITYXIAKHY EPTAYIAX:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EIIIIIAEON NAPATHPHXEILX (av vrdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX

AIMMAQMATIKHE 3D Model Integration In a Web App For Treasure Hunt Games
EPTAXIAX:
Ovopoaten®vopo: BIAAKHX NIKOAAOX
Xroyeio Evonynty: | Tni. I'pagsiov: 281037(9304)
Email: nv@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUGTAV:

Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)

Iporawopevn Empiincov: TovemBiénov: TovemBrénov:
TpwpneMc E€etaotikn

Emtpom: BIAAKHX NIKOAAOX

(ovouoTermvouo Kal )

1010THTO, OV DTGPYOVY) Kabnynig

MNEPIT'PA®H ITYXIAKHX EPI'AXIAX:

Digital education platforms [1] are revolutionizing the way knowledge is delivered, providing interactive and
accessible learning opportunities. 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 as a more captivating and efficient option. Game-based learning integrates educational content into
gameplay, has proven effective in enhancing engagement and improving knowledge retention. By utilizing game
mechanics—such as challenges, rewards, and competition—gamification transforms traditional learning
experiences into dynamic and motivating environments [2]. Furthermore, game-based learning encourages active
problem-solving and collaboration, enhancing the overall learning journey.

Scope:

This thesis focuses on enhancing a managerial web application designed for creating treasure hunt-style games.
The project will include functionality for users to incorporate 3D models into their games, allowing for richer
interactive experiences. Additionally, the app will support various activities related to these models, such as
puzzle-solving, identifying specific points, and utilizing specific parts of the models, to enhance engagement and
educational value.

Methodology:

The student will implement:

13. Integration of a 3D model upload feature, allowing users to add custom models to their treasure hunt games.

14. Development of interactive activities tied to the 3D models, such as puzzles, location-based challenges, and
object manipulation tasks.

15. A user-friendly interface for game creation, including drag-and-drop functionality for adding models and
activities.

Expected Results:

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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A fully functional managerial web app that enables users to create interactive treasure hunt games with integrated
3D models and varied activities. The evaluation will assess user satisfaction, engagement levels, and the
effectiveness of the added functionalities in enhancing the gaming experience.

Scientific Field: game-based learning, gamification, serious games, XR

References:

1. Katsaris, I.; Logothetis, I.; Katsios, K. and Vidakis, N. (2022). Adaptive Blended Learning Platform based on
the 4Cs Architecture. In Proceedings of the 14th International Conference on Computer Supported Education -
Volume 2: CSEDU; ISBN 978-989-758-562-3; ISSN 2184-5026, SciTePress, pages 251-259. DOI:
10.5220/0010998700003182.

2. I. Logothetis et al., “Gamification Techniques Capitalizing on State-of-the-Art Technologies,” in The Digital
Folklore of Cyberculture and Digital Humanities, S. Papadakis and A. Kapaniaris, Eds., IGI Global, 2022, pp.
206-229. doi: 10.4018/978-1-6684-4461-0.ch012.

MPOYITOOEXEIX ANAAHYHY IITYXIAKHY EPTAYIAX:
Good knowledge in spoken and written English, Knowledge on Software Design and Development

EIIIIIAEON NAPATHPHXEILX (av vrdpyovv):
Students should be at least one or two days per week on the University to work this thesis on sight.
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TITAOX . . , . ,
AIIAOMATIKHE Avwrupucru(,m Ksmsv,m) EALMvikav cfs I'pago I' V(f)(ﬂ]c_, Yo
EPTAXIAY: Anmovpyio Aravriccov o Epoticeig 6to Keipevo
Ovopoaten®vopo: Eppavound Mapaxdkng
Yrovgeio Evonyntn: TnA. I'pageiov: 2810379748
Email: mmarak@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tnlemkowoviov kol Teyvoroyiag ITAnpopopiknig
Iepiodoc: Xewepwo eEaunvo 2024-25
AprOpog 1
OTOVOUCTAOV:
Ovopoter@vopa Kot
AEM omovoacstov:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtponi: EppavounA Mapaxdkng
OVOUOTETWVOLLOL KO ,
1(510'5110@ oy U:deOl)V) Kabnmrig

MEPII'PA®H AINTAQMATIKHY EPT'AXIAX:

Kobdg 0 dyKog TV nheKTpovikdV £yypaemVv emekteivetot eKOETIKE, 1 IKOVOTNTA ATOTEAEGUATIKNG avalnTnong
KoL eE0Y®YNG ONUAVTIIK®V TANPOPOPLAV atd PLEYAAN GOVOAN EYYPAP®V £xEl KaTaoTel Kpioun. Avtd ta £yypoapa
elvar cuvnBmg dabéoipa 6to Koo, ¢ 1otoceAideg 1 apyeia. H avdivon kot n avaltnon eyypbowv oty
EMMNVIKN YADGGO ivol dUGKOAN AOY®D TG YAMGGIKNG TOALTAOKOTNTOG KOl TV TEPLOPICUEVAOV SaBECIUOV
epyoreimv AOYIGUIKOV, G€ GUYKPLON HE OAAEG YADGGES.

Ot péboodot avalntnong mov Pacilovral oe keipevo €xovv mePLOPIoUEVI omdO0GT, EOIKA OTaV TPOKELTUL Yol
HeYAAovg 0yKoLg dedopévav. Amattovvtol mponyuéveg pebBodoroyieg yio v eEaymyn, TV KOTOVONON KOl THV
opyavmon tAnpogopiav. Ot I'papot I'vioong (KGs) éxovv avaderybel og facikn texvoroyia yio Tov EUTAOVTIGHO
Kot T Onpovpyio sLUEPALOUEVOV GTNV AVAALGT) dESOUEVMV.

Av1t|  dmAopaTikn aeopd v avantuén cvetuatog To omoio Bo petatpénel keipevo and ta EAAnvikd og
vypboo yvoons. To cvotnua o avaktd £yypapa EAAnvikov arnd tov Iotd kou Ba mpoenesepyaletan to keipevo.
Oa epapuodlel teyvikég eneéepyaciog uotkng YAwooag (NLP) ypnowomoiwvrag ) Pipiodnkn spaCy NLP 1
dAAN elevBepn PiPA0ONKN enelepyasiog PLGIKTG YADGGAS Yo TV aviivon kb TpoTaong Kot Bo amobniedet
oV Ypapo yvmong mov Ha e&dyel and to Keipevo og Pdon dedopEvev ypaeov 0nwg 1 Neodj 1 dAio eledbepo
Aoywopkd Bacewv dedopévav ypaemv. AkolovBwe, o ypheog yvoong Ba ypnoyomoteital yioo dnuovpyio
OTOVTICEDV GE EPOTNCELS TOL OPOPOVV TO KEILEVO TOV YPAPOV.

MNPOYIOGEXEIX ANAAHYHY AIMAQMATIKHY. EPTAYIAY:
Oa pémetl va £yl mepdioel e ToAD kKaAd Pabud ta poadnuata. « Teyvnt Nonpoovvny kot « Aoy
[poypoppoaticuom».

EIIIITAEON INAPATHPHXEIY (av vzapyovv):

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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TITAOX . . . . ,
AIIAOMATIKHE Avamtoén Al(l)\.O'YlKO}) 2VOTNNOTOS c’n'a E}\)ﬂ!\’lK(l pe Teyvoroyieg
EPTAXIAY: Meyarov I'hoooik®@v Movtélmy
Ovopoaten®vopo: Eppavound Mapaxdkng
Yrovgeio Evonyntn: TnA. I'pageiov: 2810379748
Email: mmarak@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwo eEaunvo 2024-25
AprOpog 1
OTOVOUCTAOV:
Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtpomn: EppavounA Mapaxdkng
OVOUOTETWVOLLOL KO ,
1(510'5110@ oy U:deOl)V) Kabnmrig

INEPITPA®H AIITAQMATIKHE EPT'AXIAX:

Avti 1 SmAopatiky epyocio amookonmel 6TV avanTuén Hog StodkTuakng epapproyng (web application) mov
EMTPENEL GTOVG YPNOTEG VO OAANAOETIOPOVY GE QPULGIKN YA®GGa, oto EAAnvikd, pe éva cvommuo €Evmvng
cuvopMoag. To ovotnua avolopuBavel T LETATPOTN TPOPOPIKOL AOYOV GE KEIUEVO KOl TNV OTOGTOAN TOL GE
kdmoto Meydro I'hwookd Movtéro (Large Language Model - LLM). Xt cvvéyeia 10 cvykekpipévo LLM,
aVOAVEL TO KEIPEVO KO TAPEYEL LI OTTAVTNOT), 1] OTTOT0L LETATPETETOL EOVAL GE TPOPOPIKO AOYO OO TO GVGTNLLOL.

Méow avtg g o1 d1kaciog, ol ¥p1OTES LTOPOLV VO ETIKOIVOVIIGOLY LE £VOL CUGTNUO ETEEEPYOUGIOG PLGIKNG
yAdooog LLM, onpovpydvtag po dadpactikny eumelpio dwddyov. H ovykekpévn 10éa ovoiyet véeg
SLVOTOTNTEG Y10 TNV OVATTLEN SLAOPACTIKMOV EPOPUOYDV TOV YPNOIUOTOOVV TNV TEXVNTH VONUOGHVN Y10 Vi
TPOCPEPOVY EVEMKTEG ADGELS GTOVG YPNOTEC.

H vlomoinon tov ocvotuatoc Ba amoutioet Tn ypMon SQop®V TEXVOAOYIDV, GULUTEPIAUUBOVOUEV®Y
Brobnkdv Tov vrospilovy TV avAarTLEN EQOPUOYDOV PACIGUEV®V GE LEYAAN YAMOOIKA LOVTEAD OO TNG
B1PAoONKNg Langchain 1) g PipAoOning spaCy NLP. EmutAiéov, yio tnv vAomoinon g mAevpdg tov client-side
Kot TG TAEVPAG Tov server-side, pmopovv va ypnoiporomBovv ot Biiodnkeg React kot Nest.js avtictorya.

MNPOYIOGEXEIX ANAAHYHY AIMAQMATIKHY. EPTAYIAY:
Oa pémetl va £yl mepdioel e ToAD kKaAd Pabud ta poadnuata. « Teyvnt Nonpoovvny kot « Aoy
[poypoppoaticuom».

EIIIITAEON INAPATHPHXEIY (av vzapyovv):

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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TITAOX . . . . .
AIAOMATIKHE 5G Technology for Public Safety: En.han.cmg Disaster Response with
EPTAXIAY: Advanced Communication Systems
Ovopoaten®vopo: E. Mapxdkng
Yrovgeio Evonyntn: TnA. I'pageiov: 9258
Email: emarkakis@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoroyiotov (HMMY), EAMEITA
Topéac: Tniemkowoviov kol Teyvoroyiag ITAnpogpopikng
Iepiodoc: Xewepwvo eEaunvo 2024-2025
AprOpog 1
OTOVOUCTAOV:
Ovopoter@vopa Kot
AEM omovducsTtdv: Avdpéag ['ewpyitong
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtponiy: E.MAPKAKHX AXTPATAKHZ "' MAXTOPAKHX
g:;i;j;?@??:d;;ﬁ;)v ) En. Kabnynmg Av. Kanyntig Av. Kanyntig

HEPII'PA®H IITYXIAKHX EPT'AXIAX:

5G technology represents a paradigm shift in wireless communication, offering unprecedented speed, ultra-low
latency, and enhanced reliability. These characteristics make 5G an ideal platform for advancing public safety
and disaster management systems, where rapid, secure, and efficient communication is paramount. The thesis
explores how 5G can revolutionize public safety by supporting real-time data transmission, seamless video
streaming, and advanced IoT-based monitoring systems in emergency scenarios. Key applications include
Unmanned Aerial Vehicles (UAVs) equipped with high-definition cameras for real-time reconnaissance,
autonomous robots capable of navigating hazardous environments for search and rescue, and IoT devices for
environmental monitoring. The integration of these systems over a 5G network allows for faster decision-making,
better situational awareness, and more effective coordination among first responders. Furthermore, the high
reliability and network slicing capabilities of 5G ensure that critical communication is maintained even in the
most demanding and congested environments, where conventional networks might fail.

This thesis will also address the practical challenges of deploying 5G technology in public safety. Disaster
environments often demand resilient and scalable networks, capable of maintaining performance despite
infrastructure damage or varying network demands. Issues such as network resilience, security, and
interoperability will be closely examined, as they play a crucial role in ensuring the seamless operation of
emergency communication systems. Additionally, the aims to develop a comprehensive framework that leverages
5G’s strengths to enhance public safety, ensuring that emergency services can operate effectively in complex and
dynamic environments, thus saving lives and minimizing damage during large-scale disasters.

Y1601

1. To assess the role of SG in enhancing emergency communication and response capabilities.

2. To explore the integration of UAVs, IoT devices, and autonomous systems in disaster management
using 5G networks.

3. To identify the limitations and challenges of deploying 5G for public safety, focusing on network
resilience and security.

AumAwpatikég epyaoiss Touéa TnAenikolvwviwy kot TeyvoAoyiag MAnpowopikng, Xeiueptvo eéaunvo 2024-2025
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4. To propose a robust framework for optimizing 5G networks in disaster scenarios.
5. Mge6odoroyia:
AVOPEVOPEVO ATOTELECPATO:

1. A deeper understanding of the potential of SG for disaster response and public safety.
2. A proposed framework for enhancing 5G network performance in emergency scenarios.
3. Solutions to address network resilience, security, and interoperability challenges.

Iledio épevvac:

5G networks for public safety and emergency response.

Integration of IoT, UAVs, and autonomous systems in disaster management.

Network resilience and system interoperability in 5G environments.

Evoewktikn iflroypagio:

Franchi, F., et al. “IoT-based Disaster Management System on 5G uRLLC Network.” ICT-DM, IEEE, 2019.
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MNEPITPA®H NITYXIAKHX EPTAXIAX:

Ta peydia yhooowkd povtéda (Large Language Models - LLM) eivon foundation models mov ypnoiponotovv
teyvnT vonpoovvn (Al), Babid péddnon kot tepdotic cHvoro dedOUEV®V, GLUTEPIAAUPAVOLEVOV 1GTOTOT®V,
apBpwv ko BRAIwV, Yia T Inpovpyio KEYWEVOL, TN LETAPPOUCT LETAED YAWGGAOV KOl T GUVTOEN TOAADV TOTWV
nepleyopévovn. I'evikd, vdpyovv dHo tOTOL awT®V TV generative Al models: ta 1d10KTTO. HOVTEAD Kot TOL
povtéra avorytov kaotka. Ta LLM avoyytol kdotka eivor dmpedy kot dStafécipia o€ 0motovonmote yio tpocfao,
YPTON Y10 0OTO1OVONTTOTE GKOTO, TPOTOTOiNGN Kot enavadiavour|. Emmiéov mpocpépovtat yia fine-tuning, kabmg
emrpéneton vo tpootefovy véa yapaktnplotikd 6to LLM mov va o@edodv T cuyKeKpluévn ypfon Toug 1 va
EKTALOEVTOVV GE GLYKEKPLUEVO CUVOAN OEDOUEVMV.

Evdewtikd, to Falcon, and to Technology Innovation Institute (TII), eivor éva LLM avoiktod kddwo mov
dwtifetan wg raw model yia fine-tuning. Mmopei va ypnotpomomBei pe chatbots yia t dnpovpyio dnpovpyucod
Kewévov, v enilvon cvvhetwv TpofAnudtov Kot T HelwoN Kol TNV GVTOUATOTOINGCT ETAVOAUUBAVOUEV®OY
epyooidv. Eniong, 1o StarCoder, and ™ Hugging Face, eivar évag coding assistant LLM avotytod K®OtKa mov
€xel ekmondevtel o kddwa and to GitHub.

2K0omO¢ TG mapovoag TTuylaknG eival n puBuion evdg pre-trained LLM avoiktod k®Ouo TPoKEWEVOD v
amavtdel oTig epwtnoelg ackovpevoy (Virtual tutoring) oe éva amopakpuouévo gpyastiplo (remote lab), to
omoio £yel otBel pe avtikeipevo TV acOyxpovn eknaidevon oe BEpaTa TPoypaUHaTIcHoy Yo to Internet of
Things. Eniong, {ntoduevo eivar va eAEYYEL TOV KOOKO TOV YPAPOLV 01 EKTALOELOLEVOL KO VOL TOV GUYKPIVEL e
VILAPYOV TPOTLTO.
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MEPII'PA®H IITYXIAKHX EPT'AXIAX:

Me v toyelo avdmtoén wor ™ ovveyn eEéMEn tov Internet of Things (IoT), ot véeg vmnpesiec mov
AVOTTOGCOVTOL 001 YOUV GE TOAVTAOKES AAANAETIOPAGELS LETAEY GUOKEVADV, VIINPESLOV Kot avOpOT®V. Q6TO60,
LT 1 AVATTVLEN £YEIPEL ONUOVTIKEG AVIGLYIES CYETIKA LLE TNV ACPAAELN KOL OKEPOLOTITO TMOV TANPOPOPLDY TOV
SLOKIVOUVTOL. X€ 0V TO TO TAAIG10, 1] LYVNAAGILOTNTA KOl 1] ETOAOEVOT) TOV SESOUEVMV TOL TOPAYOVTOL OO AVTES
T1G 6LOKEVES dladpapatilovy Kpioo poro dtav tiBevtan Bépata yneaxng ynAdenong (forensics). H ymoeakn
EYKANUATOAOYIKT €pevva O1adpapatilel KEVIPIKO pOLO € OAEG OYEOOV TIC MOWVIKEG EPEVLVEG, OEOOUEVNG TNG
apBoviag Tov SBECIUOV TANPOPOPIDOV KoL TOV EVKALPLOV TOL TAPOVGIALOVV To NAEKTPOVIKA dEGOUEVA Y10, TN
dtepedivnon Kor v TeKUNpioon eykAnudtov. Qotdco, Kotd TN JlipKEW SIKACTIKMOV Jl0dIKOCUDY, OVTA TO
NAEKTPOVIKE amodekTikd ototyeio avtipetomilovtor cuyva pe eEopetikn Kayvmoyia kot afefatdotnta.

Qg ek tovTOVv, £ivor KPIoWO v EMTVYYAVETOL CAPNG AVAYVOPLoN KEOE GLOKELNG KOl VO SGPOMOTEL M
AKEPULOTNTA KOL 1] LOEVTIKOTNTA TOV E00UEVAOV TTOL dNUoVPYOLVTAL. AVTOl 01 6TOYOL TpoTEivETAL OTL LITOopOovV
va emitevyBoiv pe v vioBétnon texvoroyidv Tov Pacilovtal oe amokevipopéva avoyvoplotikd (decentralized
identifiers - DIDs) yw avayvopion kot ypnon enaAnfedoyuomv SomoTteutpiov Yoo TNy TIGTONoNon TNg
aLOEVTIKOTNTOG TOV LETPNGE®V OV AmOcTEALOVTOL ad cvokevég [oT. Me v vioBétnon tov poviédov twv
Self-Sovereign Identities (SSI), ot cuokevég [oT Bewpeitar 6TL pmopoHv va avayveoplotodv He ac@EAELR Kot
a&lomotio, ONUOVPYDOVTOS U0 LOVOOIKT TAVTOTNTA Kot S10cQAAILovTaS OTL 01 GLVOALOYEC KOL Ol ETIKOIVOVIES
dteEdryovtat owBevTikd Kot apeTafAnTa.

YKOmOG NG TTVYOKNG QLTS €ivan M vAoToinom €vog Kataveunpuévov cvotnuatog tomov blockchain wov Ha
amodidel amokevipopéva avayvoplotikd (DIDs) oe IoT cvokevéc. Ta avayvopiotikd avtd Oa cuvodedovy Kabe
petadoon and T cuokeLES ko Ba e€acpaiilovy TV akepadTNTO Kol AGPAAELD TV dedopévav. Me dedopévo,
®0T1660, 611 01 GVoKeVEG [oT €xouv cLYVA TEPLOPIGUEVOVS TOPOLS OGOV APOPA TN YOUNAN ENEEEPYACTIKY 1YL,
Vv amofnKevon, T Lynun Kot ) ddpketa {ong g pratapiog, kabmg Kot Tov Yeyovotog 0Tt ot 6uokevég [oT
ATOLTOVY KPLTLTOYPOUPIKEG AVGELS Y10 TNV KAALYN TOV OTOITNGEDV OCQAAELNS, OTOPPNTOV KOl EUTIGTOGVVIG,
aVTO1 01 TEPLOPIGHOL pITopel VO mOTELEGOVY TPOKAN G| Y10 TNV LIOOETNOT AVTAOV TWV TPONYUEVOV TEXVOLOYIDV
0€ OLOKEVEC UE MEPLOPIGUEVOVS TOPOVG, OMOUTAOVTOS EVUAAIKTIKEG TPOGEYYIGELS. XTO TANIGIO TNG TTLYIOKNG
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avtng o peren et To (T avTd Kot Bo TPOTABOVV TPAKTIKEG AVGELS, CUUTEPIAAUPOVOUEVIC TG avabeoTg
g enelepyaciog o€ por O 1oYLVPN EEMTEPIKY] CLOKELY YO TN HEIMON TOL VTOAOYIGTIKOD KOGTOLG TMV
KPLTTOYPAPIKOV VTOAOYIGUMOV KOl TN OTNPNON TNG EUMIOTELTIKOTNTOS TOV OEOOUEVOV. XTIC OVOPOPEG
vapyovv TOavA epyoaireio yio TNV VAOTOINGT VOGS TETOLOV GUGTILOTOG.
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MEPII'PA®H IITYXIAKHX EPT'AXIAX:

‘Eva chotnpa eviomiopov B€omg e0mTePIKOL YOPOL YPNCLULOTOLEITOL Yol TV LY VNAGTNOT OVTIKEWEVOV HECH OE
éva Ktipto, 6ov 1 Tapakorloinon péow GPS sivar tepropiopévn. 'Exovv tpotabel didpopeg teyvoroyies yia TNV
emitevén evromio ol BEoMG 0€ E6MTEPIKOVS YDPOLGS, LLE KVPLOPYO TO OPATO PMG, TOV NYO, KO TIG PASIOGVYVOTITES
OV YPNGUYLOTOLOVV HETPNOELS TNG ATOCTAONG 0t Yvmotd otabepd onueia, 6mmg gival to Wi-Fi Access Points.
Ot aly6p1Bpotl Tov YPNGLOTOIOVVTOL Y10l TOV EVIOTICUO GE ECAOTEPIKOVS YDPOLG LETAPPALOVV TIG 1O10TNTEG TOL
KOTOYEYPOUUUEVOD CNOTOG GE YOVIEG KO OTOCTAGELS KOl YPNOLUOTOIMVTOS LadNUaTikKovg TOToVG vToAoyilovy
™ cvykekpévn Béon N Béomn o1o)0. QoTOG0, eEakorovdel va vITdpyel avdrykn Yo Lol BEATIGTOTONUEVT TEYVIKT
Yo TV eKTipnon g B€ong o€ €6MTEPIKOVS YMPOLS, KAONDS Ta d14Popa EUTOOID. UTOPEL VO EUTOOIGOVY T
aGVPLLOTO GTLOLTO TTOV YPT|GUYLOTOLOVVTOL Y10l TOV EVIOTIGUO.

To WLAN ¢givor éva onpovtikd pHéso, to omoio ypnooTolEiTon EVPEMS Y10 TV EKTIUNOT NG Tomobesiog oG
KWWNTNG CLGKELNG EVTOG NG EUPEAELIS TOV, KAOMDS elvarl Koo oyeddv 6e OAL Ta E0MOTEPIKA TTEPIPAAAOVTOL.
Mepikd amd to 0QEAN QVTNG TNG TEXVIKNG TEPIAAUPAVOLV TN GYECT KOGTOVG-OMOTEAECUOTIKOTNTAG, KOODOS dgV
amotteitan EMmALOV £YKOTAGTOOT] LAWKOD Yo TOV evIOmIGHO TG Béomng kdbe cvokeung cvpPatic pe Wi-Fi. Ot
teXVIKES Tov ypnolponolovvion oto WIFI yia v ektipnon g 0éomg eivor n 1oyvg tov onuatog (RSSI) 1 o
xpovog duadoong (RTT). H ypron tov deiktn 1oyvog AMjymg onuatog (RSSI) eivar n mo dadedopévn teyvikn
evtomiopoV 0éomg mov ypnotpomoteiton pe o WLAN. IMapéyet kdivym evidg Ktipiov pe pecaio £mg yopnio
Kk60T0G, £lvar Aydtepo mePITAOKO Kol 0100510 TavTOH TOGO GE E6MTEPIKO OGO Kt o€ e€MTEPIKO TTEPIPAALOV
[9] aALd amontel peyadbtepn Katavdiwon evépyelag. Mmopel va emtiyet axpifeta £mg kot 2-3 m. Me 1o pdTLTTo
IEEE 802.11mc, tvrortomOnke 1 teyvikn WiFi Fine Time Measurement (FTM) xvpimg yvowot og WiFi Round
Trip Time (RTT). Avtr givon pia peBodoroyia mov exterel petpnioelg RTT pe avapevopevn axpifeta icog vog
pétpov M 6V0. To teevtaio emrvyydvertal pe Bdon v avtoAloyn SLOOYIKMOV UNVOUATOV TIVYK-TTOVYK LETOED
neratov WiFi kot dwbéoipumv Access Points. Agdopévou 01t 1o e6mTEPIKA poAOYLO GE Eva TPOYPOULO-TEAAT
WiFi kot ta dtaféoipa onpeio mpodcPaong dev cuyypovilovat, po Lovodpoun HETPMNOT TOL XpOVoL OV Umopel
va Paciletor o dopopég HeTAld TV YPOVIKAOV onudveemv ota 000 akpa. Q¢ amoTéAeso, 0 XpOvog LET
emotpons (RTT) pumopet va vroroyiotel ympig va yperaletor va yvopilovpe TIg anmokAGES TV pOAOYLOV - UUE
anmA tpocBeon kot apaipeon teccdpwv Tumv: RTT = (t4-t1) — (t3-t2). Eivan onuovtkd 6t to "Pong" and to
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onueio mpdosPaonc mepthapfavel v dpa avoymdpnong tl kot ) dbpkela eneEepyasiog Tov apykov ping (t3-
t2). O1 HeTPNOELG TOV YPOVOV LET' EMGTPOPTG OV Elvar amdAV T aKPIPEIC, KABMG VTOKEVTOL GE SLAPOPOVS THITOVG
COUALATOV HETPNONG, TUPEUPOLES PAOIOCLYVOTHT®V KABMG Kol 6TIS BEGELS KOl TIC KIVIOELS TV OVTIKEUEV®V
010 TepIaiiov. Ot emovalapfoavopreves HETPNOELS UTopel va. BEATIOCOVY TNV TOLOTNTO.

2KOTOC TG TTLYLOKNG Elvar 1 vAomoinon kat a&loAdynon cvatiuatog yio tAonynon loT cvokev®v og ecmTEPIKO
y®po mov Ba kavel ypnon g texvoroyiag WiFi Round Trip Time (WIFI RTT).
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MEPII'PA®H IITYXIAKHX EPT'AXIAX:

2KOTOC NG TTLYLOKNG tvar M avanTuEn evog chatbot mov Ba petaEpdlel pOTAATA SATLTIOUEVO GE PLGIKT)
yAdooo oe Neodj Cypher queries kot 0o emoTpEPEL TO. AMOTEAEGIATA GTOV YPNOTN HEC® TNG KATAAANANG
vYpapikng otemapns. Ta facikd onpeia o o tétoto vAomoinon teptlapfavouv:

* To User Interface (UI) Module

* To Natural Language Processing (NLP) Module

* To Fine-Tuning Module, to omoio Oa ekmondedel to NLP povtédo va avayvopilel 0modoTikd to EpTILATO TOL
yxpnotn kot va ta petappdlel oe Cypher queries. Ta epotipata tov xpnot Ba apopodv cuykekpiévo medio
EQUPUOYTNG, CLVOQEY HE TO TEPlEXOUEVO TG Paong dedopévov yplowv (T.y. amd 10 YOPO TOV SKTO®V
vroAoyotdv 1| to Internet of Things).

* To Query Mapping and Translation Module (text2cypher)

* To Database Connection Module (Neo4;j Driver)

* To Result Processing Module

* To Error Handling Module

* To Feedback and retraining module

Ta Prpata Tov epumiékovror ot oladikacia Tov fine tuning teptlappfdavouv:

* Tn ovihoyn ko mpoetoyocio twv dedopévov: To otddlo avtd amortel ™ cvALOYY| dedopévev yuo
GLYKEKPLUEVO TOUEN EPAPUOYNG TTOV avTiKatonTpilovy Tovg TOTOVG cypher queries mov givat THavO va Kavouv
ot ypnotes. ' mapaderypa, edv to chatbot mpoopileton yio o epoppoyn eEummpénong meratdv, Bo Tpémet va
puOotet pe akpifelo 6 GLVOLIAIEG 1| EPOTHLOTA TOV APOPOVY AAANAETIOPAGELG EELTINPETNONG TEAATADV.

* Annotation T®V EpOTNUATOV TOV XPNOTOV UE TIG CWOTEG Aettovpyieg ot Paon (.. avaltnon, GIATpapicua,
EVNUEPMOT) Kot ovTOTNTES (.. KOUPOL, OYEGELS).

* Exnaidoevon tov MovtéAov ypnGULOTOLOVTOG ETOTTEVOUEVT] LAONOT TAG VO aVTIGTOLYXI(EL GOGTH GUYKEKPIUEVA
gpotuato e euolkn yhwooo oe Cypher queries. Frameworks o6mwg ta Hugging Face Transformers, ta
TensorFlows 1 to PyTorch pmopovv va ypnoyoromBoiv yia thv axkpifr] ekmaidgvomn vrapyoviov HovTEA®V (..
LLAMA) og éva GUYKEKPLUEVO GOVOAO OEO0UEVOV.
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* Cypher Query Optimization: 1 d1001KOGI0 LETATPONTNG TOV EPOTNUATOV TOV XPNOTH 010 PEATIOTO EPOTNUQ
Cypher evoéyetan va eEaxorovbel va amaitel eravekmaidevon pe fdon ta ool amrdd0oNS Amd TOVG YPTOTES.
Q¢ €k TOOTOV, 1 ONpoVPYia EVOG Bpdyov avddpacng 6mov Ba Kataypapovtat To AavBacUEVE 1 EAAITT EpMOTHLOTA
elvar kpioyng onuociog. To cvatnua Ba ¥PNGILOTOMGEL AVTA TO SEGOUEVA Y10, VO TEAELOTOGEL EMAVOANTTIKY
1660 T0 povtélo NLP 660 kat 1o Query Mapping Module evoopat®vovtog Teyvikég evepyntikig pabnong (active
learning).
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EIIINIAEON INTAPATHPHXEIX (av vrdpyovv):
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Topéac: Tniemkowoviov kol Teyvoroyiag ITAnpogopikng
Iepiodoc: Xewepwvo e&aunvo 2024-2025
AprOpog 1
OTOVOUGTAOV:
Ovopoten®@vopa kKot
AEM omovouostov:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
(ovouotewawvouo kol ) ) ) }
10160, AV VITGPYOLY) Avominpome Kadnynmg Enikovpn Kabnynpia EAIIT

MEPII'PA®H IITYXIAKHY EPT'AXIAX:

2KOTOC TNG TTVYLOKNG €tval 1 avAmTLEN £VOG TPONYUEVOL GUGTNUATOG OVIXVELONG OVOUOAM®DV, TO OTTOI0 HUECH
TEYVIKAV TEYVNTNG VONLOCLYNG KOl UNYOVIKNG nabnong Ba eitvar og Béom va mapakoAiovdel kot va TpoPAénet tnv
vyela tov pratapldv 6 EE0MAMGO TOL TPOPOJOTEITAL [LE PEVULA TPOTICTOS LEGH TPILog Kot EYEL TIC UmoTapieg
WG EPEJPIKT| YN TPOPOSOGIHG.

[MopaxorovBmvrag Pacikés petpikés Ommg M Tdomn, Ta aunép (pevpa) kot 1 Beppoxpacia, to cvoTua o
aviyvedEL AVOUOATEG TOGO KOTA TN O1dpKeLd EVEPYOVS YpNOoNG TNG Lratapiog (.. KaTd T JdpKeLd OLOKOTDV
PELLLOTOG) OGO Kot KATA TIS TEPLOS0LS avapovig. To chotnua Ba evromilel mbavr| vroPfdduon g pratapiog,
N QUOIOAOYIKOVG pLOUOVE eKPOpTIONG, VITEPHEPUAVOT Kot AL {NTAUOTO TOL UTOPEL Vo EMNPEAGOLY TNV
AmOd00, TAPEXOVTOS ELOOTOMGELS GE TPAYLOUTIKO XPOVO KOl TPOYVAOGTIKES TANPOPOPIES Y1 TN OLAGPAALOT) TNG
a&10moTioG TV EPEOPIKMOV GLGTNUAT®V 16Y0OC.

H avéntvuén tov cuotipartog teptlopfavet:

* ZUAAOYY] Kol TPOETEEEPYUTTN OEOOUEVMV (OEOOUEVA YPOVOGEIPDV).

* Metprioeig: Tdom, Aunép, Oepuoxpacio.

* AMyn XPOVvOGEIP®V KOTA TN GAGT YPNONG TNG UTATOPING KO KATA TN OACT) AVOLOVIG.

* Exmaidevorn poviédov yuo TV oviyvevon avoUoA®V Kol TNV EUEAvion acuvificTeov HoTiov Katd Tovg
xPOVOLS Un xpnong (avapovig), T.y. N Wrotapiot amoTUYYAVEL V. OL0TPYCEL ETOPKT EMITEON POPTIONG, OKOUN
Kot 0Tav dgv ypnopomoteitan vepyd (VTodnAdvet apyn vroBaduion).

* Exmaidgvon povtélov yio v aviyvevuorn avopoMoOVv kKol TV epedvion acuvifictov potifov Katd Tovg
APOVOLS XPNOMG TS UraTapiog, TT.Y. KOt TS TEPLOOOVS SOKOTMV PEVUATOG,

* Ba SOKILAGTOVV/GLYKPIOOVV 516POopPOot aAydPIOLLOL OLOIOTNTOS YPOVOSELPDV KOl VITOAOYIGTIKNG EVQLING Yo TNV
amOd0TIKN EKTOIOEVOT) TOV GLGTNUATOC.
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10. Anomaly Detection Method for Lithium-Ion Battery Cells Based on Time Series Decomposition and
Improved Manhattan Distance Algorithm, https://pubs.acs.org/doi/10.1021/acsomega.3c06796.

11. Anomaly detection of power battery pack using gated recurrent units based variational autoencoder,
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12. Realistic fault detection of li-ion battery via dynamical deep learning,
https://www.nature.com/articles/s41467-023-41226-5.

MPOYITOOEXEIEX ANAAHYHY IITYXIAKHY EPTAYIAX:
[TPOTPAMMATIZEMOZ, INTERNET OF THINGS, INQXEIX EYOYQN 2YXTHMATQN

EINIIIAEON HAPATHPHXEIY (av vrdpyovv):
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Email: dstrat@hmu.gr
Tuqpa: Hlektpordymv Mnyavikov & Mnyovikdv Yrnoloyiotov (HMMY), EAMEITA
Topéag: Tniemkowoviov kol Teyvoroyiag ITAnpopopikng
Iepiodoc: Xewepwvo eEaunvo 2023-2024
AprOpog 1
OTOVOUGTAV:
Ovopoter@vopa Kot
AEM omovdoastdv:
(av vrdpyovy)
IIpotewvopevn Empiénov: YovempBAinov: XvvempBAiinov:
TpwpneMc E€etaotikn
Emtpomn: XTpatakng Anuntplog [Movayiwtakng Zrvpidmv Maoapkdrng Evdyyelog
g:;i;j;?@??:d;;ﬁ;)v ) Avaminpomc Kadnynmce | Avoarinpotg Kadnyntg Enikovpog Kabnyntg

HEPII'PA®H IITYXIAKHX EPT'AXIAX:

& OTO0ONTOTE AGVPUOTO GVGTNLLA, VILAPYOVV TapPEUPOLEG GTO acVPUATO KavAAL TOL pmopel va vtofaduicovy
™m AMyn tev enBountav onudtov. Otav ta AapPavopeva enimeda 16y00g evog onpatog mapepPoing sivat
peyaia o oyéomn pe to embountd onua, Eva acvppoto cvotua Bo aviyetonicsr vrofdduion 1 mMOAVHOS
OO TS TOPOYNG TOV LANPESIOV TOoV. Otay ToALATAL achppaTe cLGTHHATA TPOocTadodV va cuvuTdpEovy
ce 6A0 to padrogdopa, stvor mhavo va cvuPet éva "oouBdav mapesppoing”. To tpdétumo 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, opiler éva copupdv
mopeuPoing g "pio mepictaon oy omoio £yl EEMEPOCTEL £VOL TOGOTIKOTOMUEVO EMIMESO KATMPAIOV
mapeUPordV" Kol TO EMNESO KATOPAIOL UTOPEL VO OPLOTEL G GLVEAPTNON TOV TAATOVS, TNG CLYVOTNTOS, TOV
xPOVOL 1/Kot TG 0mdGO0GNG TOV GLGTIUATOC.

X16yot: H mapodoo nruylokn aroockonel oty Bewpntikn HEAET TV TapePOAdV o€ acOpuata mepPiriovta
KoL 0TV Olepehlivnon TOV VOIGTAUEVOV TPAKTIKAOV YOPOKTIPIGLOV KOl LETPTCEWV TAPEUPOLDV.

MeBodoroyia: Apyucd Ba peretnBodv oe Pabog ta dedopéva tng d1eBvoig PipAtoypapiag yio ta dStdpopa £10m
TOV TAPEUPOADV G€ AcHPUOTO CLOTAHATA, KAOMG Kot 01 HEBOOOL LETPNONG KOt YOPAKTNPIGHOD S10pOp®V TOT®V
napePorav. Ztnv cvvéyeto Ba avamtuyOet peBodoroyia ektipnong maperPordv KaODS Kol avTiGTOL0 AOYIGUIKO
avolktoy kdowa (m.y. Python), wkavd va pvBuicer gopntd avarvt) mopeppforodv (Interference Analyzer) tov
Epyaompiov M1 lovtilovcdv AkTivoPoAidv Y10 amoTOTmoN Kot HETPTOT TAPEUPBOADV.

Avapevopeva amoteréoporta: H avantoln pebodoroyiog kot Aoyiopikod yio v extipmon mopepforlomv ce
acVPUOTE OTKTLOL.

IIedio Eépevvag: ZOyypova TNAETIKOWVOVIOKO GUGTNUATO, NAEKTPOUOYVNTIKES TOPEUPOAES, NAEKTPOLOYVITIKY
oLUPATOTNTA, OTOUOKPVLGUEVOS TTPOYPUULOTIOUOG KoL YEPIOUOG OPYAVOV VYNADY GUYVOTHTOV.

Evésiktikn prphoypagio:
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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, Keysight
Technologies Application Note 5992-1722EN, USA, September 30, 2019.
MNPOYIOGEXEIX ANAAHYHY NITYXIAKHY EPTAYIAY:

[ToAV koA yvoomn g AyyAKNG YA®OOWS, YVOGELS GE TNAETIKOWVOVIOKA CUGTHLOTH Kol KIVNTEG EMKOVMVIES
KOl NAEKTPOUOYVNTIKT O1A000M, TOAD KOAEG YVMGELS TPOYPOUUOTICHOD GE AOYIGHIKO OVOIKTOD KMOKO (7T.Y.
Python).

EIIIIIAEON ITAPATHPHXEIX (av vrdpyovv):

H epyacia anatrtel mapovsio Tov gortnti ToLAd IGTOV Lo popd TV efdopdda oto Epyactiplo un loviilovcav
AKTIVOBOM®V Y10 TOV TPOYPOLUATIGUO TOV OPYAVEOV LETPNONG.
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AprOpog 1
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HEPII'PA®H IITYXIAKHX EPT'AXIAX:

210, oOyYpove, TNAEMKOWVOVIOK( GLGTNUOTE TO CNUOTO TOL eKmEUmovior Bo mpémel vo TANPOLV KAmToleg
TPOJYPUPES GE SLAPOPES TOPAUETPOVS TWV KOl VO EXOVV OOKIUAGTEL TEPOLOTIKY Y10 TNV UETEMELTO EQAPLLOYT
TOVG GE TPOLYLOTIKEG GLUVOT|KEG.

Yroyov: H mapovoa mruylokn amookomel oty avdivon tng pebodoroyiag omuovpyiog Kot HETOPOPTMOONG
TNAETIKOWV®VIOKOD ymelokod ofpatog oe yevwipie RF vymAdv cuyvotitev ylo v €Kmoum] Tov HEGM
KOTAAANANG Kepaiog.

MeBodoroyia: Apyikd Ba diepeuvnBolv Ta yapaktnpiotikd onuatov 4G Kot ot SuVaTOTNTES TPOYPOUUATIGHLOD
KOl OTOROKPLGHEVOL Yepopov péow evtod®mv SCPI g yevvntpuog RF Keysight model E8267D kot tov
Microwave Analyzer tng Keysight N9915A (100kHz-9GHz) ) N9916A (100kHz-14GHz). v cuvéyeia, yuo
mv epoppoyn g pebodoroyiog mapoaywyng onuatog amd yevwnrpie RF vymAov ovyvotmitov, 6Ha
npoypappotiotel n yevwntpua E8267D dote va mapdet onpa 4G to onoio Oa ivor mapapetporomoipo (m.y. Oa
umopel va petafAndet n 1oyvg, n cuyvotta, To gVpog Lovng Tov kKAT). To onua avtd Ba ekmepedei otov aépa
amd TNV YEVWWNTPLOL HEGH KATAAANANG Kepaiog eKmoUmNG. XtV cuvéyela Ba petpnbel to ofjua avtd pe xpnon
Microwave Analyzer kot kotdAANANG kepaiog ANYNS yo v emPefaimon TV YopaKTNPIoTIK®Y TOL.

Avapegvopeva amoteréopatos:

Avantuén pebodsoroyiag mpoypappatiocpod opydvev tapoaymyng kot pétpnong RF onupartog, avdmtuén Loyiopuko
avolkToV KOdka (1.y. Python) yio Tov amopoakpuopévo TpoypopaTicd Kot YEPIGUO TV 0pYIVOV GTO TAAICLOL
NG TOPOVCAG EPYUCING.

Iledio épevvac: XOyypova miemkovaviakd cvotiuata, 4G Standard, amopokpvoUEVOS TPOYPAUUATIGHOG Kot
YEPLGLOG OPYAVOV VYNADY GLYVOTHTOV.

Evosiktikn prproypagio:
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3.

4.

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

Keysight E8257D/67D & E8663D PSG Signal Generators SCPI Command Reference, Keysight
Technologies E§8251-90356, 2004-2017, Edition 3, January 2017.

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

http://www.3gpp.org/ftp/Specs/html-info/36-series.htm

MPOYITOOEXEIEX ANAAHYHY IITYXIAKHY EPTAYIAX:

[ToAd koA yvoon ™G AYYAIKNG YAMOGOC, YVOOELS O€ TNAETIKOWVOVIOKO GCULOTAUOTO Kol O14000M
NAEKTPOUOYVITIKNG OKTIVOPBOALOG, TOAD KOAEG YVMDGELS TPOYPOUUUOTIGUOD GE TAATPOPUES OVOLYTOD KMOKA (7T.X.
Python).

EINIIMAEON HAPATHPHXEIY (av vrdpyovv):

H epyocio amattel mapovoia tov gotrtnt tovAdyiotov pia eopd v gfdopdda oto Epyastipro un lovtilovcdv
AKTIVOBOM®V Y10, TOV TPOYPOUUATIGHO TOV OPYAVOV HETPNONG.
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