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1 Ilepiinyn

To moapdv Tapadotéo mapovctdlel GLVOAIKE TIC OPAGELS O1dyVoNG TOV LAOTOMONKAY GTO
TA0{c10 TOL €PYoVv, KOADTTOVTIOG TNV EMICTNUOVIKY TOPAYMYN, TN CUUUETOYN GE GLUVESPLO, Kot
EKONADOELS, KOOMDG Kol TIG EKTOOEVTIKEG dPAGTNPLOTNTEG TTOL TPayoToTomOnkay. Ot evépyeleg
OUTEG OTOGKOTOVV GTIV TPOPOAT| TOV OMOTEAEGUATMOV TOV £PYOV, OTN UETAPOPA TEXVOYVOGCIOG

KO GTNV EVIGYLON TNG OVOYVOPICILOTNTOS TOV OIKOGVGTNUATOG o€ €0V kat d1e0vég eminedo.

To TapadoTéo KATAYPAPEL TIG EMOTNUOVIKEG ONUOGIEVGEIS TOV TPOEKLYAV A0 TO £PYO,
TIG TOPOVCLAGELS G d1eBVI Kot €BVIKA CLUVEDPLA, TIG CLUUETOYESG o€ eKBEGELS Kot Nuepidec, KaBMDS
Kot To tutorials kot TG eKTOOEVTIKEG OPAGELS TOL VAomomOnKayv. MEC® TNG GLGTNUOTIKNG
ATOTOTMOOTG TOV TAPUTAVE®, TOPEXETOL TEKUTPUOUEVT] EKOVOL TNG ORYNONG KOL TOL OVTIKTUTOL
TOV OMOTEAEGUATOV TOV £PYOVL GTNV EMIGTNLOVIKY] KOWOTNTO, GTOVG (POPEIS Kot 6To vpOTEPO
KOwO.

H ovvoiikn dpactnptotnta 514yvomng omodetkviEL T SQLVOUIKT EEMOTPEPELN TOVL £PYOV KOt
cLuPdAiel o ProoudTTa Kol TEPUITEP® AELOTOINOT) TOV TEXVOAOYIKADV KOl EPEVVITIKOV TOL

OTOTEAECUATMV.
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2 Ewoayoyn

2.1 Xxomdg Kol GTOYOL TOV TAPAIOTEOV

YKOmOG TOV TAPOVTOG TAPOUSOTEOD E€ival 1 ATOTVTMOY KOl TEKUNPIMON TV OPAGEDV
dudyvong mov vAomomONnKay G610 TANIGIO TOL £PYOV, CUUTEPIAAUPAVOUEVOV ETIOTNUOVIKOV
ONUOGIEVGEMY, GULUUETOYDV GE OCLVESPLL KOl EKONAMOELS, KOOMG Kol EKTOUOEVTIKAOV
dpactnprotntov (tutorials kot Bepvd oyoiein). To mapadotéo TapovoIdlel GLYKEVIPOTIKA TIG
EVEPYELEC TOV TPOYUATOTOWONKAV Yo TNV TPOPOAN, TOV ATOTEAECUAT®V TOL £pYOL OTNV
EMOTNUOVIKY] KOWOTNTO, OTOVG QOPEIC TNG TOMIKNAG GLTOOOIKNONG, OTNV EMLYEIPTLLOTIKN

KOWOTNTA KOl GTO EVPVTEPO KOWVO.
Kvprot otdy0t Tov Tapadotéov siva:

e H texunpiopévn kataypoen tg ETGTNUOVIKNG TAPOYMYNS TOV £PYOV.

e H mapovcioor g cupETOYNG o€ €BVIKA Kat d1eBVI GVVESPL Ko EKONADGELS.

o H ovdden 1oV eKTodELTIKOV Kol EMUOPPOTIKOV OpAcE®Y Tov cLvERaAavV oTNn
LETOPOPE TEYVOYVOGIOG.

e H amotdnmon g amynong Kot g CLUPOANG TOV OPAGEMV dLIYLONG GTNV EVIGYLOT| TNG

0paTOTNTOG KOL TNG VALY VOPIGYLOTNTOS TOV £PYOU.

Mécm NG GUOTNUATIKNAG KOTAYPAPNS TOV TOPATOVE®, TO ToPadoTéo CLUPAAAEL o
dpavel, otnv aSloAdynomn TS TPoOd0L Kol GTNV OTOTIUN G TOV AVTIKTUTOL TOV £pYOL G€ £BVIKO

Kot 01e0vég enimedo.
2.2 2uoy£TIoN UE TO £PpYO0

To moapdv mapadotéo evidoseTol 610 TAIGIO TOV dpAcemV d1dyvong Kot a&lomoinong
OTOTEAECUAT®OV TOV €PYOV KOl OMOTLUTAVEL TIC EVEPYEIEG TOL TPUYUOTOTOWONKAV Yol TN
ONUOGLOTOINGT TNG EMOTNOVIKYG, TEXVOAOYIKNG KOl KOVOTOUIKNG TOV Ttapay®yns. Ot dpdocelg

OUTEG OMOTEAOVY OVOTOGTOGTO UEPOG TNG GTPOATNYIKNG LAOTOINGNGS, KaOMOG dtacparilovv 4Tt Ta
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ATOTEAEGUATO TOL £pYov dgv meplopiloviol o €0MTEPIKN YPNON, OAAL KOWVOTOLOVVTIOL KOt

a£10mo1ovVTAL OO TV EVPVTEPT EMGTNLOVIKT KoL TEYVOLOYIKT KOWVOTNTA.

H ovppetoyn oe o1ebvi ouvédpla, 1 dSNUOGIEVOT| EMGTNUOVIKOV EPYOUCIOV O £YKPLTA
TEPLOOIKA KOL 1] TOPOVCINOT EQPUPUOYDV GE €KBECELG Kol BECUIKES EKONAMGELS EVIGYLOLY TN
oebv) mpoPoir} Tov €pyov Kot GLUUPAAAOVLY GTNV OVAYVOPLOT TNG EAANVIKNG EPEVVITIKNG
dpactnprotog otov topén TV EEumvev [Todewv. [apdAinia, ot ekmaidevTiKés SpAceLg Kot To
tutorials vwooTnpilovv TN HETAPOPE TEYVOYVMOGING KO TNV TPOKTIKY| AE10TOINGT TV TEXVOAOYIDV

TOV aVOTTOYONKOV.

Méow TV dpdoemv dibyvuong, To £pyo VOVYPAUILETOL LE TOVG GTPATNYIKOVG TOV GTOYOVG
Y. SIAELTOVPYIKOTNTA, KAvOoTOpio Kot Pidoyn aoTiky] aviantuén, evioybovtog tn duvototnTa
KMUAK®OOTG, ETOVOYPNGLOTOINONG Kot VI0OETNONG TOV ATOTEAEGUATMOV TOL G€ £0VIKO KOt S1eBVES

eminedo.
2.3 Aoun 10V TOPAOOTEOD

To mapov mapadotéo opyavaveror oe mévie Pacikd kepdaioa. Xto Kepdraro 1 mapatiBeton n
nepiAnyn TOL TOPASOTEOL, 1) OTTOi0. GLVOWILEL TO OVTIKEILEVO KOl TO TEPLEYOUEVO TOV dPAGEDV
dudyvone. Xto Kepdharo 2 mapovsidletor 1 elo0ywyn, OTOL TEPIYPAPOVTOL O GKOTOG KOl Ot
0TOYO0L TOV TAPOSOTEOD, 1) CLGYETION TOV UE TO £PYO0 Kot 1| GLVOALKN Tov dour. 1o Kepdraro 3

avaADOVTOL 01 OPAGELS d1dYLONG TOV LAOTOMBNKAY 6TO TAAic10 TOV €pyov. EwdwodTepa:

e Xtmv Evéomra 3.1 mapovcsidlovial ot ONUOGIELGES KOl EWOIKOTEPO Ol EMIGTNUOVIKEG
EPYNGIES TOL TPOEKLYAV OO TO £PYO.

e Xmv Evomra 3.2 kotaypdoetor M ovppetoyny o€ ovvédpla, MUePides Kot AouTég
EKONADOELG TPOPOANG, LE EMUEPOVG avaPOPd GE KABEe dlopydvmon).

o [lopaAinia, mapovctdlovior Ot EKTOOELTIKEG OpAcES kot To  tutorials  mwov
TPOYUATOTOWONKAY, HE OTOXO TN HETAPOPH TEXYVOYVOGIOG Kol TNV EVIGYLON TNg

aAAnAenidpaong pe v EPELNTIKN KOl EMOYYEALOTIKY KOWOTNTA.
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¥t0 Kepdaharo 4 cuvoyilovtar ta Bacikd cuUTEPAGUOTE TOV TPOKVTTOLV Od TV VAOTOINOT)

TV dpdoemv didyvong, eved oto Kepdraro 5 mapatifevrar ol oyeTikég avapopéc.
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3 Apdoeic Alayvong

3.1 Emotmuovikés Anuoctencelg

210 mAoiclo TOL £PYOVL TPUYUOTOTOWONKE EKTETOUEVN €PELYNTIKN dpacTNPOTNTA, 1 OTOoin
odNynoce oe onNuUavIIKO oplud EMOTNUOVIKGOV OnUoclevcewy oe Oiebvry cuvédplo Kot
EMOTNUOVIKA TEPLOOKA VYNAOD KUPOoLG. Ot INHoctedoelg KOAOTTOUV OeloTikég TEPLOYES OTMG
dwdertovpykdmra  £Eumvev  TOAE®V, ynelokd Sldvpa, Olayeiplomn  evEPYENG, OOTIKN

Kivntikdtra, data spaces, NGSI-LD, XR gpappoyéc kot £Evmvn moltiotiky| dtoyeipion.

Ot gpyaciec mapovoidomnkay kupiog cto IEEE International Smart Cities Conference 2025,
oto IEEE Access, oto IISA 2025, kabng ka1 oo BalkanCom 2025, anodsikviovtog ) diebvn

euPédeta Ko EMGTNUOVIKY OPLOTNTA TOV EPYOV
H gpevvntikn moapaymyn cuvéPole:

® XTNV TEKUNPIOOT TNG OPYLTEKTOVIKTG SIIAEITOVPYIKOTNTOG TOV OIKOGUGTILOTOG.
® TNV avadelEn KavoTOU®MV EQAPHOYOV YNOLaK®V d100pmVv kot XR.
e X1V mpomBnom Abcewv Yo evepyslokd data spaces kot fidoyun actiky dtayeipion.

® >11) 01e0vi TPoPoAr| TNG EAANVIKNG TPOGEYYIOTG Y10 S0GVVIEDEUEVES EELTTVEG TTOAELG.
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Cross-City Micromobility Demand Prediction Using Machine Learning [1]

Eiwcova 1 — 7 Oxtafpn 2025 IEEE International Smart Cities Conference

Conference/Date: 2025 IEEE International Smart Cities Conference, 7 October 2025 (Ewéva 1)
Authors: Zoi Christoforou, Christos Gioldasis, Maria Giannoulaki, Chang Chen

Keywords: micromobility, demand, forecasting, transferability

Abstract:

Accurate forecasting of micromobility demand is critical for urban planning and the
sustainable integration of shared transportation modes. This study develops a machine learning
model on the demand of e-scooter and bikes using one year dataset from Paris. It also explores the
transferability of micromobility demand model from Paris to a smaller urban environment with
lower travel demand - Patras. Using Random Forest regression trained on hourly counts from Paris
and incorporating temporal and weather-related features, the models effectively captured
directional flow patterns and daily demand cycles. When applied to Patras, the models displayed
low predictive accuracy, which was further enhanced through a correction stage using Generalized
Additive Models (GAMs) based on local covariates. The two-step modeling approach significantly

reduced prediction error, demonstrating that models developed in developed urban areas can be
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successfully adapted to cities with limited data. These findings support scalable approaches to

micromobility demand forecasting across diverse urban contexts.
Implementing a Digital Twin for a Secondary School Building Complex in Greece [2]

Conference/Date: 2025 IEEE International Smart Cities Conference, 7 October 2025
Authors: Georgios Mylonas, Anestis Koutsoudis, Dimitrios Amaxilatis, Fotis Arnaoutoglou,
Georgios Kalogeras, Petros Pistofidis, Lidia Pocero, Christos Koulamas, Athanasios Kalogeras

Keywords: Smart cities, digital twins

Abstract:

Digital Twins (DTs) are quickly becoming popular in multiple application domains, from
industrial production environments to cultural heritage sites and smart cities. In this landscape,
DTs for educational buildings offer a promising approach towards achieving energy efficiency,
circularity and sustainability, and an important new smart city application domain, among other
aspects. While there have been recent examples of DTs for university campuses, examples for
primary and secondary school buildings are few and far between. In this work, we present our
implementation of a DT for two secondary education buildings in Greece, involving IoT
infrastructure, 3D digitization, data analytics, energy modeling, 3D annotation and segmentation,
while discussing its potential application within several scenarios. We also discuss a number of
the aspects related to educational building DTs. Overall, such DTs can offer several new

application opportunities to the smart city community.

Smart assessment and enhancement of indoor environmental quality in cultural heritage

buildings [3]

Conference/Date: 16th International Conference on Information, Intelligence, Systems and
Applications (ITSA 2025), July 10-12, 2025
Authors: Solovyeva, M, Bikaki, E., Divolis, S. & Spiliotis, E.
Keywords: Cultural Heritage, Buildings, Thermal Comfort, Indoor Environmental Quality,

Sustainable Preservation, Monitoring
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Abstract:

Historical buildings represent the cultural identity of both communities and individuals.
When these buildings remain in active use, balancing the preservation of heritage assets with the
assurance of indoor environmental quality presents a significant challenge. Due to their diverse
functions and characteristics, different building spaces may be subject to varying levels of
protection, adhere to different standards, and permit distinct types of interventions. This paper
presents a comprehensive service designed to monitor, evaluate, and improve thermal, visual, and
acoustic comfort, as well as indoor air quality. The service supports energy managers in identifying
areas that require attention and prescribing targeted improvements. Leveraging sensor data and a
recommendation engine aligned with international standards, it facilitates in-depth assessments

and promotes smart, heritage-sensitive interventions.

Adaptive and Mixed Incentive Strategies for Spatial Balancing in Bike-Sharing Systems [4]

11th IEEE International
mart Cities

Conference on S

October 6th-9th 2025 Patras Creece

mmmdmmm\.
Caredimos Vonksanes, Urwersty of Petas, Patres Greece
ook Senou, Universty of Patras, Patie Creece
mwmam’-r;ﬁj

Eiwxova 2 — 8 Oxtafpn 2025 IEEE International Smart Cities Conference
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Conference/Date: 2025 IEEE International Smart Cities Conference, 8 October 2025 (Ewéva 2)
Authors: Andreas Komninos, Gerasimos Vonitsanos, Ioulia Simou, John Garofalakis
Keywords: Bike-Sharing Systems, Incentive Strategies, Urban Mobility, Adaptive Algorithms,

Simulation

Abstract:

Maintaining spatial balance and ensuring high service availability are persistent challenges
in the management of large-scale bike-sharing systems (BSS). This study introduces a discrete-
event simulation framework designed to assess the effectiveness of alternative incentive strategies
in addressing these issues. The framework simulates a controlled urban setting characterized by
heterogeneous user behavior, stochastic demand patterns, and autonomous, station-level decision-
making. Three incentive scenarios are evaluated: a no-incentive baseline, a static strategy
employing fixed rewards, and a dynamic approach where stations adapt incentives based on real-
time conditions and budgetary constraints. Comparative analysis across key operational and
economic indicators reveals that while static incentives improve availability, they lead to
inefficient resource allocation and elevated costs. In contrast, the dynamic strategy achieves more
balanced performance by enhancing user engagement and system responsiveness while
significantly reducing expenditure. These results underscore the potential of decentralized,
adaptive incentive mechanisms to promote scalable, cost-effective, and sustainable management

of bike-sharing networks.
Towards Dynamic Urban Scene Synthesis: The Digital Twin Descriptor Service [5]

Conference/Date: 2025 IEEE International Smart Cities Conference, 8 October 2025
Authors: Joannis Tsampras, Georgios Stergiopoulos, Tanya Politi, Spyros Denazis

Keywords: smart cities, digital twin, scene descriptor, data fusion, NGSI-LD, 3D representation

Abstract:
Digital twins have been introduced as supporters to city operations, yet existing scene-

descriptor formats and digital twin platforms often lack the integration, federation and adaptable
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connectivity that urban environments demand. Modern digital twin platforms decouple data
streams and representations into separate architectural planes, fusing them only at the visualization
layer and limiting potential for simulation or further processing of the combined assets. At the
same time, geometry-centric file standards for digital twin description, and services built on top of
them, focus primarily on explicitly declaring geometry and additional structural or photorealistic
parameters, making integration with evolving context information a complicated process while
limiting compatibility with newer representation methods. Additionally, multi-provider federation,
critical in smart city services where multiple stakeholders may control distinct infrastructure or
representation assets, is sparsely supported. Consequently, most pilots isolate context and
representation, fusing them per use case with ad hoc components and custom description files or
glue code, which hinders interoperability. To address these gaps, this paper proposes a novel
concept “Digital Twin Descriptor Service (DTDS)” that fuses abstracted references to geometry
assets and context information within a single, extensible descriptor service through NGSI-LD.
The proposed DTDS can provide a dynamic and federated integration of context data,
representations, and runtime synchronization across heterogeneous engines and simulators. This
concept paper outlines the DTDS architectural components and description ontology that enable

digital twin processes in the modern smart city.
LabTwinXR: A real-time eXtended Reality Digital Twin testbed for smart buildings [6]

Conference/Date: 2025 IEEE International Smart Cities Conference, 8 October 2025
Authors: Elissavet Pekridou, Christos Hitiris, Stavros Vasileiou - Kyriakou, Vasiliki Karamerou,
Dimitrios J. Vergados, Panagiotis Sarigiannidis, Angelos Michalas
Keywords: Digital twin, extended reality (XR), smart buildings, energy management, indoor

environmental quality (IEQ), human-in-the-loop systems

Abstract:
Smart cities evolve toward more sustainable and resilient infrastructures, integrating real-
time, user-centered technologies into building management is critical. LabTwinXR is a real-time

eXtended Reality (XR) digital twin testbed deployed in a smart laboratory environment to support
1331
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energy and indoor environmental quality (IEQ) management. The system combines Internet of
Things (IoT) sensor data with immersive Virtual and Augmented Reality interfaces, enabling users
to interact with realtime energy, temperature and metrics. By enabling bidirectional interaction,
the system moves beyond the limitations of digital shadows and aligns with the definition of a true
digital twin. Three use cases demonstrate the system's capability to enhance energy-aware building
operations through immersive, human-in-the-loop control. Preliminary evaluation results
demonstrate low-latency and positive user experience ratings (UEQ-S). These findings confirm

the system's viability for immersive, energy-aware building management.

Bridging IoT Sensors and Context Brokers: A Software Stack for NGSI-LD
Interoperability [7]

Conference/Date: 2025 IEEE International Smart Cities Conference, 7 October 2025
Authors: Theodoros Dimitriou, Christos Hitiris, Cleopatra Gkola, Vasiliki Karamerou, Nikos

Dimokas, Panagiotis Sarigiannidis, Angelos Michalas

Keywords: IoT, sensors, MQTT, Data Spaces, FIWARE, NGSI-LD, Scorpio, open-source

Abstract:

The vision of smart cities comes with many challenges such as fragmented systems,
proprietary data silos, and incompatible communication protocols, hindering the seamless
integration and utilization of urban data. To address these challenges, we present a modular
software architecture that covers the data ingestion and semantic interoperability layer of a data
space, facilitating the transformation of raw sensor data into NGSI-LD entities for integration
within context-aware platforms. The architecture encompasses the entire data lifecycle, from
collection at the sensor level using Z-Wave sensors and OpenHAB nodes as gateways, through
data ingestion and transformation via custom-developed software components, to the publication
of NGSI-LD entities to a Scorpio Broker. Key contributions include the development of four
integration components that ensure real-time data processing, fault tolerance, and semantic
interoperability. Performance evaluations demonstrate the system's robustness and scalability,

highlighting its suitability for deployment in smart city and IoT applications.
14|31
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Data Space-Aligned Smart City Data Sharing with Context Brokers [8]

Conference/Date: 2025 IEEE International Smart Cities Conference, 7 October 2025
Authors: Chrysostomos Zeginis, Pavlos Charalampidis, Efstratios Ntallaris, Alexandros
Fragkiadakis, Kostas Magoutis, Stefanos Papadakis

Keywords: data spaces, context broker, NGSI-LD, smart cities, interoperability

Abstract:

This paper presents the design, agile development, and pilot deployment of a secure,
interoperable meta-platform for Smart City data management. The growing digitization of urban
environments has resulted in fragmented infrastructures that rely on incompatible data models and
isolated implementations, limiting the strategic value of urban data. To address this, the platform
applies principles from European Data Spaces, including semantic interoperability (via NGSI-LD),
data sovereignty, and federated identity management. Its architecture builds on a modular NGSI-
LD context broker framework, featuring an enhanced open-source Scorpio Context Broker
extended with temporal query capabilities for historical analysis and spatiotemporal reasoning. A
harmonized semantic metadata model, aligned with NGSI-LD Smart Data Models, was practically
applied and validated through a real-world pilot in Heraklion. The platform aligns with EU Digital
and Data Strategies by enabling trustworthy data sharing, cross-border interoperability, and

scalable, self-governed Smart City data ecosystems.

Tactile Urbanism: A Sensor Box - Driven Game to Connect People, Nature, and Public

Space [9]

Conference/Date: 2025 IEEE International Smart Cities Conference, 7 October 2025
Authors: Nikos Boumakis, Eleftheria Plevridi, Valentina Bresciani, Rasmus Ringdahl, Stefanos
Papadakis, Vangelis Angelakis

Keywords: playful city, sustainability, urban, environment, [oT, well-being

Abstract:
Urban environments increasingly integrate technological artifacts to enhance citizen well-
15|31
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being, with playful interventions as tools for community engagement. This paper presents the
design, implementation, and deployment and evaluation of an interactive urban game using sensor-
equipped boxes. The system employs embedded computing technology and a network of
illuminated interactive boxes that respond to user tactile input through light patterns and audible
signals. The game design departs from principles of social sustainability and biodiversity
awareness, encouraging physical activity and environmental consciousness. During a two-day
deployment, in a public square in Norrkdping, Sweden, 285 game rounds were recorded with
varying levels of engagement and success rates, providing insights into user interaction patterns.
Our findings support the hypothesis that such playful urban installations can effectively foster
community interaction while raising awareness about environmental issues, contributing to the

growing field of technology-enhanced urban spaces to promote well-being.
Network Architectures and Technologies for Smart Culture Applications [10]

Conference/Date: 2025 8th International Balkan Conference on Communications and
Networking (Balkancom) — Special session: Digital Technologies for Future Cities, 20 June 2025
Authors: Nikos Dimitriou, Maria Christopoulou, Ioannis Koufos, Lida Arnellou, Anna Gradou,
Ioanna Papoutsi

Keywords: Internet of Things, Digital twins, Metaverse, 5G/6G architectures, Smart Culture

Abstract:

The paper focuses on the transformative potential of combining advanced networks and
immersive media technologies in Smart Culture use cases for promoting cultural heritage and
education. The paper first presents indicative use case scenarios related to smart culture
applications. It then presents the relevant background on the standardization of 5G+ and IoT
networks and of their evolution towards 6G. The paper also describes a Smart Culture Use case in

the Smart Culture Hall AITHERION for demonstrating elements of the presented concepts.
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5G/6G Architecture Evolution for XR and Metaverse: Feasibility Study, Security and
Privacy Challenges for Smart Culture Applications [11]

Conference/Date: IEEE Access, vol. 13, pp. 103077-103094, 11 June 2025
Authors: Maria Christopoulou, Ioannis Koufos, George Xilouris, Nikos Dimitriou
Keywords: 5G/6G networks, AR/XR/VR, metaverse, smart culture, education, edge computing,

MEC, immersive applications, cybersecurity, privacy

Abstract:

This paper investigates the evolution of 5G/6G architectures to support demanding
Extended Reality (XR) and Metaverse applications, focusing specifically on the "smart culture"
domain. We evaluate the capabilities of the 5G Service-Based Architecture (SBA), including
Multi-Access Edge Computing (MEC) and network analytics, through a comprehensive feasibility
study comparing stringent XR requirements (bitrate, latency, capacity, power, accuracy) against
current 5G performance. Our key contribution is the identification of significant performance gaps
where 5G struggles to meet the demands of advanced XR, particularly concerning capacity,
scalability, and ultra-low latency. Furthermore, we provide a detailed analysis of critical security
and privacy challenges inherent in 5G-enabled XR environments, including virtualization
vulnerabilities, API security, and sensitive data protection. While 5G provides core capabilities,
significant challenges persist, emphasizing the need for continued research and the evolution

toward 6G to effectively support immersive experiences in smart culture and the Metaverse.
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Toward Seamless Interaction with the Applications of the Greek Smart Cities

Ecosystem[12]

COm 2025 ations and

iC:
Conference 0N Commun’

Balkan

ernational Balkan

Networking e
Pirpeus, Greece, Jun® 17-20, 20.

ess Interaction with

d Seaml
e ns of the Greek Smart

the Applicatio

Cities Ecosystem

Asst. Prof. Asterios Leonidis
institute of Computer Science (CS), Foundation for Research and Technology - Hellas (FORTH)

& Computer Scierice Department, University of Crete

Ewcovo 3 — 17-20 lodvy 2025 8th International Balkan Conference on Communications and

Networking

Conference/Date: 2025 8th International Balkan Conference on Communications and
Networking, 17-20 June 2025 (Ewéva 3)

Authors: A Leonidis, D Stathakis, A Prinianakis, S Tzagkarakis, C Stephanidis
Keywords: Smart Cities, Interoperability, Smart City Platform, Service Discovery, Citizen

Engagement

Abstract:
Smart city initiatives in Greece are struggling from fragmentation, with diverse,
independently developed systems that hinder interoperability, data sharing, and scalability.

Existing solutions do not provide mechanisms for cross-city comparison, integrated visualization,
Yeloa 18|31
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or unified citizen engagement. This paper introduces a unified interoperability platform designed
to connect these heterogeneous smart city systems across Greece. The proposed multi-layered
platform enables seamless access, combination, and reuse of data and functionalities, fostering
semantic compatibility and centralized access. Key components include a central “App-store” for
discovering, accessing, and managing smart city services, facilitated by project-wide SSO. An
environmental monitoring dashboard use case demonstrates the platform's capabilities, offering
interactive multi-city data visualization, reporting tools, and personalized citizen alerts. This
approach aims to overcome fragmentation, promote innovation, enable efficient service
development, and establish a foundation for a nationwide scalable smart city infrastructure aligned

with the goals of “Greece 2.0”.
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3.2 Xvuperoyn oe Exonlooeic
To épyo mpoPAndnke evepyd LEG® CLUUETOYNG O d1EBVI GUVEDPLOL, EBVIKEG EMGTNUOVIKEG
EKONADOELG Kot TEYVOLOYIKES ekBETELS, e Tapovoldoels, demos kot €101KEC cuvedpieg (tutorial

sessions).

3.2.1 Xvuvéopwa

3.2.1.1 6-9 Oxtwpfpiov 2025 - IEEE International Smart Cities Conference 2025 - Ilatpa
(Ewxova 4)

Eixova 4 — Iloihormlés emothuovikes mopovaiaoeis, tutorial session koi demo wopovoidoels

3.2.1.2 17-20 Iovviov 2025 - BalkanCom 2025 - Ileipaids (Eixova 5)

Interaction with

mless
el f the Greek Smart

the Applications O
Cities Ecosystem

Ewcova 5 — Iapovoiaoels epsvvntikwy pyooiav
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3.2.2 Hpepideg
3.2.2.1 Huépa Emotijuns kot Epevvag — 1AM

Innovation Hub
of Western Macedonia
| SYNERGiINN EDIH

: R =1 755121
th, www.synerginn.eu [
[

—— SYNergy — enERGy - iNNovation

SECTORS TECHNOLOGIES
+Energy

Y * Artificial Intelligence (Al)
* Gircular Econom, e
e ey ; Internet of Things (1oT)

* Big Data analytics (Bda)

Offers 4T,
YPes of Innoya¢;,
4 stemer/ M Test before invest ation Services
smartcitiesecOME 20 Skills ang training

4 artitiesecosy: | h
m@%@ vt

ecosystem
@smanit Support to firg 1 2d networy,
] ozl find investmeng king OPPortunities

Ecovo. 6 - Hapovaioon épyov ko omoteleouarwv — 18 Oxtawpfpiov 2024
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3.2.2.2 Beyond Expo Athens 2025

MIO. STNTAS
% muﬂ\"mmomu L, me‘wm‘ax'u(
gome Koo

avothTwV
ves

s $1HS
<

"Epeuvag
Néwv Ep cuvTdY

Eicovo, 7 — Demo mopoveiaon XR Digital Twin epopuoyns — 4-6 Ampidiov 2025

3.2.2.3 20 Xvumooio Epsovytinov ‘Epyov Havemoryuiov Avtikyg Maxedoviag

*

MANEMIZTHMIO
AYTIKHE
MAKEAONIAZ

-

nANEI‘IIITHMI

-,}-','; AYTIKHE
“D MAKEAONIAL
|

_

Eixovo 8 — Ilapovaioon aroteleoudtwy kot t€xvoloyikayv emociewv — 12-13 lovviov 2025
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3.2.2.4 Ogpwvo Xyoisio EKEDPE «Anquoxpitoc»

MeAétn AktUwy yla Ty avapaduion g eumnelplag
ETUOKEMTWV OE XWPOUG TTOATLOHOU :

Smart
Applications

Zevdpia Xpnong
«  JUMoyi Kat avéAuan Se5opEVwY EMOKEYIHOTNTAG

n Aol 56/ loT Networks

+  AvdAuon oupnepidpopds EMOKENTWY ava EKOEpa: @ g
*  Evioyuon mpooBaatuéTnTag yla EMOKENTES HE avamnnpla data

Etkovikn epnelpla enlokeng péow Metaverse &
‘EAeyx0 xWpou/meptBaAovtog (EEunvoL HETPNTEG EVEPYELQG, o
£EUnvog GwTLopGS, EAeyxog Beppokpaotag, vypaciag, BopuBou) “% A
%3 @
ATTHERION

data

Data Repositories
Other places of Interest

60
XPONIA

TIA NPONTYXIAK OITHTEZ
& NTYXIOYXOYZ OETIKHE & TE TKHE KATEYOYNIHE &
www.demokritos.gr

rr—

Eixovo. 9 — Exmoidevtikn mopovaioon ayetikn e 1o Epyo — 8 loviiov 2025

Yehda 23 | 31

v Pl Me T xpnpatodéton ﬁﬁz
SMART EMGSG 2 ': Il ¢ Evpwmraikiig ‘Evwong TENIKH TPAMMATEIR

C| ,| E 2 R EONIKO EXEAIO ANAKAMWHE * gk .
ECOSYSTEM.GR KAI ANGEKTIKOTHTAE NextGenerationEU EPEYNAI KAl KRINOTOMIAY




3.2.2.5 89y A1eOvijs ExOson Ocooaiovikys (AEO)
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Ewcovo 10 — Iopovaioon épyov koi amoteleoudtwy — 6-14 Xerteufpiov 2025
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3.2.2.6 Bpaowa Epeovytip 2025 - ITE Hpadxieio Kpytng

g o }

Ewcovo 11 — Iopovaioon éEpyov kot amoteleoudtwv — 26 Xemreufpiov 2025
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3.2.2.7 Innodays 2025

Ewcovo, 12 — [oapovaioon Epyov kar amoteieoudtawv — 28-30 Nogufpiov 2025
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3.2.3 Exmmdgvtikég Apacerg

3.2.3.1 IEEE International Smart Cities Conference 2025

Ewcovo, 13 — Tutorial session kou demo mwopovoidoeis — 6-9 Oxtwppiov 2025
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3.2.4 Iolvpeoikd VAKO TaPOVGLAGTS TIAOTIKMV EQUPUOYADV KOL VT PECLOV NETA-

TAaTQOpROg

Tithog

XOVOEoHOG

Smart Cities - Uni Thessaly - Video
Presentation

https://youtu.be/h3wDP52Uanl

Smart Cities - Uni - Patras - Tutorial

https://youtu.be/cC_WIIUL9E

Smart Cities - Uni UOWM - Video

https://youtu.be/dDyauH5r6B8

Smart Cities - UNIPI - Waste Routing Tool
Tutorial

https://youtu.be/Y gsVrIHn2sg

Smart Cities - UNIPI - Building Energy
Management Tool Tutorial

https://youtu.be/CzWQ721vt-Y

Smart Cities - UNIPI - Parking Spot
Management Tool Tutorial

https://youtu.be/nOclYFsqgclLo

Smart Cities - NTUA - Energy Monitoring Tool

https://youtu.be/CJgdbXA7GIU

SmartCities - NTUA - PMV Monitoring Tool
Tutorial

https://youtu.be/UXZsVCOQf-8

SmartCities - NTUA - Wind Power
Forecasting Tool Tutorial

https://youtu.be/XTCjjlCalyc

SmartCities - UOA - Cares

https://youtube.com/shorts/yVZkpStXlc4?feat
ure=share

Smart Cities - FORTH - Broker and Bridge
Installation Tutorial

https://youtu.be/OyztxY-1 el

Smart Cities - FORTH - Appstore

https://youtu.be/TYJaA1FScEM

Smart Cities - UC1 Dashboard App Demo

https://youtu.be/3bJvAZ49N1c

Smart Cities - UC2 - Mobility App

https://youtube.com/shorts/DiROIOHFPzo?fea
ture=share

Smart Cities - UC3 - Green App Demo

https://youtu.be/ZUQM5pelQ2U

ITvaxag 1 — Xbvoeouor e fivieo emioellns kai teyVIKNG TEKUNPLWTHS TWV EPOPUOYDYV TOV EPYOU.

ENada 2
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4 Xovoyn

O1 dpdioelg ddyvons mTov VAOTOWONKAV GTO TANIGIO TOV £PYOV KATESEEAV TNV 1GYLPN
EMOTNUOVIKY], TEYVOAOYIKI] KOl KOW®MVIKY TOL Tapovcio oe €Bvikd kot debvég emimedo. H
CUGTNUOTIKY] TOPAY®OYT ETICTNUOVIK®OV ONUOCIEVCEMY GE £YKPLTO. GLVESPLO KOl TEPLOOIKA
emPePAIOVEL TNV EPELVNTIKT] OPUOTNTO TOV OTOTEAEGUATOV Kot T GLUPOAN TOLg ot debvn
ocv{nmon yw 115 E&unveg TToAeig, Ta Pnowokd Aidvpa, ta Data Spaces kot T1g dtoAettovpyikég
OPYLITEKTOVIKEG,.

[MopdAdnia, M evepyn ovupetoy] o€ ovvédpla, ekBéoelg kot Becpikéc eKONADGCELG
evioyvoe Vv TPOPOAN TOV EPYOV TPOG TNV OKAONUAIKY KOvOTNTA, TN Prounyavia, Toug Qopeig
TOTIKNG OVTOJd0IKNoNG Kot T €Vph Kowo. Ot Texvoloykés emdeiEelg Kol Ol TOPOVGLAGELS
EPAPLOYADV avESEEAY TN peTaPacn amd T BewpnTikn EpeVVa € AEITOVPYIKEG AVGELS LE TPOUKTIKO
avtikTuTmo.

Or exmadevtikég Opdoelg kot to tutorials cuvéfalov ovolaoTikd ot petapopd
TEYVOYVOGiaG Kot otnv evioyvon g eokelmong pe Tig texvoroyieg mov avamthydnkav,
TPowbOVTOS TN PloctudtTo Kot TV TEPUTEP® 0EIOMOINCN TOV OTOTEAEGUATOV TOL £PYOU.

YUVOMKG, Ol evépyeleg duyLONG AEITOVPYNCOV CUUTANPOUOTIKG TPOG TNV TEXVIKN
vAomoino, eVicydoVTaS TNV AVOYVOPICIHOTNTA, TNV a&lomiotio Kot Tr duvatoTNTo KAUAK®ONG
TOV 0KOGLOTHHOTOC. To TaPOV TAPASOTED TEKUNPLDOVEL TN GLUPOAN T®V dPACE®V AVTOV TN
SpUOPE®OT €vOC duvapkoD kol eEMOTPEPOVS TAAIGION OVATTLENG Yo TIS SLOIGVVOEOEUEVEG

"E&umveg [1oAe1G.
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