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Tunua MoArtiopikng TexvoAoyiag kat Emkoivwvic

Epyaoctnpilo Eupuwyv Zuotnpatwy (i-lab)
https: //i-lab.aegean.gr

3D visualization Computational Intel. | Intelligent Interaction Sem. Web & loT

Machine Vision, Fuzzy systems, Affective Computing, Knowledge
3D Graphics Neural networks, HCI, Representation,
Technologies, Mixed  Neuro-fuzzy networks, Intel. Systems, Ontology Engineering,
Reality, Evolutionary Cultural Heritage Sem. data
Remote Sensing computation, Management, management,
Deep neural networks, = Context Awareness, Knowledge Graphs,
Deep neuro-fuzzy User Experience Linked Data,
networks Semantic loT,

Al chatbots




Tt eivat ta Al Wnpaka
Aidupa (Al Digital Twins)

Amo tn Blopnxavia 4.0
010 MoATloTIKO ATTOBspa |

Matl éxouv aia otnv
MoAttiotikn KAnpovopia:
dlaxeipon,
avOeKTIKOTNTA, EPTIELPIA
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Autopatn pon
OEOOUEVWV

Mn-autopatn pon
OEOOUEVWV

2TOIXElA: PUOLKN ovToTNntda, OiauAog OeOPEVWY, WNPLAKO




Digital Shadow

DuoLko Wneplako
AVTIKEIPEVO AVTIKEIPEVO
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2TOIXElA: PUOLKN ovToTNntda, OiauAog OeOPEVWY, WNPLAKO




Digital Twin

DuoLko Wneplako
AVTIKEIPEVO AVTIKEIPEVO

Autopatn pon
OEOOUEVWV

Mn-autopatn pon
OEOOUEVWV

2TOIXElA: PUOLKN ovToTNntda, OiauAog OeOPEVWY, WNPLAKO
‘Eva DT €xel evvoloAoyikn avaloyia Je Toug KBavtikoug UTTOAOYLG

TAUTOXPOVNG KAl CUVEXWC OCUYXPOVIOHEVNG €EEALEN OUO OUOXE
OUCTNHATWY.




MeBodoNoyia EEm i

Anpoupylag
Digital Twin

» 3D cmorunwcsn (LIDAR photogrammetry,
UAVs)

» MovteAomoinon o€ 3A (HBIM/Mesh) §

b INHAGLOAOYIKOC epmAouTiopdC (metadata &l
materials, KTA)

» Data Integration (loT, climate, static, =

visitors) il ® Mk
» Visualization (VR/AR, mivakag eA£yxou) ‘.’




Al - Digital Twin

Wneplako didupo sival Eva ouvapiko, apgidpopa cuvOedEPEVO YNl
HOVTEAO TTOU cUYXpoVileTal O TTPAYHATIKO XpOVO HE HIA PUGCLKA
OVTOTNTA KAl XPpNOLHUOTIOLE(TAl YIa TTapakoAoudnon, TPOcopoiwon Kat
TPOBAEWN TN KATAOTACNC TNC.

*AvatrapioTd TNV TTPAYUATIKA ovTOTNTA (KTAPIO, MVNUEIO, UTTODOMN, TTAOIC
TTOAN, avBpwTTivn diadikaagia).

«2uyxpoviletal ouvexwg ue TTpaypaTtika dsdouéva (loT, LIDAR, UAVS,
TrepIBaAAovTikoi aTaBuoi, kauepeg, SCADA K.ATT.). \

‘[Mpooopoiwvel Kal TTPORAETTEI TN CUPTTEPIPOPA, TNV KATACSTACHN I TNV ECEAIG
nG.

EmiTpétrel “what-if”’ oevapia, avaAuon piokou, BeATioToTToinoN, AUTA
OpAceEIC Kal Afyn atropAocEwV.
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Analytics

Artificial
Intelligence
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Cloud
Computing

lcons made by Freepik, xnimrodx, pongsakornRed, catkuro, Good Ware, surang, Becris and Flat koons from wwewe. flaticon.com

Robotics and 1‘.1
3D Printing |

Cultural Heritage Digitisation
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DTs - MoAttiotikn KAnpovouia

Ewkovikn kat EnavEnuévn
MNpaypatikoTnTa

MR yia to NTAPON

Elkoviko Meptfdaiiov VR app

Enabinon AR app
MAnpowopiag

XR

JuAAoyn TAnpogopiag

Elkoveg/ KALpaTikEg
Bivteo Zuvenkeg

VR yuwa to NAPEA©ON

EPTTIELPIEC

Ewkoviko MepiBaAdlov VR app

YALka
Kataokeurg =
Zevapua ELKOVLKIG

Mpaypatikotnrag

MoAualoOnTNPLaKES
noyyogidzy onzriliznoug 103 oxnomg

NepiBarrovrikoi ALaBnTrpeg

MpoAnmtikA cuvtipnon & mapakoAouBbnon

MNpooopoiwon Atodopunong/ ®Bopag Apx. Mvnpueiwy Mpooopoiwon Avadounong

, , , Apx. Mvnueiwv
NMapapetpolL Aodounong kat EniSpacn

L o AAyoprBpol Mpocopoiwong

Avasounong

AAyopiBuol EkTipnong AAyOpLBpoL YOAOYLOTLKNG Apx. Mvnpeiwv

Anodopunong Mvnueiwv Peuotoduvauikng (CFD)

Experts

Zuotnua YrnootnpLéng Amopdacewv Zuvthipnong 3D 3D
ApxailotTrTwy Zxediaon EktUmwon

Oontikonoinon
(3D, katdotacr), UALKA, TEPLBAAAOVTLKEG OUVOIKEG, EKTLHNON aNoSOHN oG, TPOCOUOLWOELG,
KAL)



Castle of Mytilene

_ .. RADAR
CFD Wind Analysis = 2o s MEWORK

- Data integration

- Condition analysis
- Risk triggering

« CFD wind analysis

Non-intrusive inputs

« Environmental data: Wind, > T
RH, rain, PM Outputs / Decision Support
« Archival & imagery:

Historic_al records, photos - : . Targeted conservation
+ Expert input: Material Etrateciac

knowledge s .
« Wind flow « Prioritization
« Pressure « Non-invasive
« Shear stress intervention
» Decision support

Dimara, A.; Pantusheva, M.; Stefanis, N.-A.; Eleftheriou, O.; Mitkov, R.; Naserentin,
V.; Petrova-Antonova, D.; Logg, A.; Anagnostopoulos, C.-N. RADAR: A Framework for
Risk Assessment and Degradation Analysis for Cultural Heritage Buildings Through
CFD Modeling. Heritage 2026, 9, 112. https://doi.org/10.3390/heritage9030112




[MpoAnmTIKN TapakoAoubnon mapadetyua

AEZN\ TTANEITZTHMIO

Y AITAIOY




[TpOKANGCELC

» Ta DT amaitoUv cUyXpovIGHO TTOAAWY “KOCHWV’
AcupBatotnta povteAwyv, formats kat standards
(IFC, CityGML, SensorML, glTF, OGC APIs).

» MoAumAoka mepiBaAlovta: Physics-based povieAa
eival Bapla kat OuckoAa va “tpe€ouv” real-time.




Epsuvntikec KateuBbuvoelg

» Evowpdatwon KAIPATIKWY HOVTEAWY + LLMs,
» MetaBaon amo Digital Shadows oe DTs

» Alacuvoeon DTs peta&u Toug yia KAHAKwon

» Evowpdatwon tou mapayovia «avepwmoc» Human in
the loop DTS- IndUStry 5'0‘ . Al-Assisted Legacy Urban Intelligence (LUA)

From Static Heritage Data — to Dynamic Predictive Urban Digital Twins

z U va U a G p c')g U Se r + I OT + A I - Cultural Heritage Data- - Urban Spatial Data - ~ Environmental Data -~ Tourism & Socio-

Economic Data

; . | @“%i @ \/ﬁ zg.& *mﬂ al &2
EmbOd]ed Intell]gence _BMm, BDSca\ Archives 1. IS, Buildings, Infrastructure | Climate, Risk, Sensors MoblrtyEo/nommeog aphi

Emmopevn yevia: Cyber Physical
igital Twins (DT 2.0)

Al-Driven Intelligence Heritage Modelling .

Sl
&2GRy - * Risk Forecasting M ;LoD
" - « Preservation Prioritization
% \pﬁf}/ (" Compliance

¢ Urban Insig@:s

- — From Static Heritage Documentation — to Dynamic Predictive Urban Intelligence -

j @ Sustaaaﬁty > ﬁ” Resilience - @ Decisi;n gupport - @ Policy & Planning




Embodied Intelligent - MoAttiopoc

COARSE 3D MODEL FINE 3D MODEL

AUTONOMOUS SITE
EXPLORATION

AUTONOMOUS 3D
SURVEY & CONTINUOUS

CULTURAL

RAW LIDAR POINT SCANNING PATH & UPDATED 3D POINT

HERITAGE SITE CLOUD TRAJECTORY CLOUD AND MODEL

ROBOTIC AGENTS & UAVs
SLAM NAVIGATION
LIDAR SCANNING
ODOMETRY, GPS, IMU

SITE PROTECTION &

UPDATE 3D MODEL




DigiArc







Art Gallery Problem

AGP: Tu sivay;

NBV: Tt gival;

DigiArc



Cover Percentage:0.0%




GAZEBO

Xuwpic avnoTogec _

lapping, localization, navigation and exploration in Gazebo Harmonic and ROS2 Jazzy

Navon K
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Intelligent Systems
research lab




Embodied intelligence

n8n + Robotic agent

Game changer yua industrial automation, robotics
orchestration kat Al agents.

10 robot ival to “ocwpa” (awedntnpeg, Kapepeg, li
KLVNTIKOTNTA, inspection),

eV To N8n yivetal o eykepaAog mou cuvOEeL APls, A
vovieAa, OpenAl, VLMs, databases, AtoBntnpeg,ROS,
SLAM navigation K.d.

Anploupyouvtal end-to-end autonomous workflows
yUpw amo 1o robot.







Euxaplotw yia tnv mpoooxn cag!!!

Ztowxeia Emkowvwviag: /o/m\»

Email: canag@aegean.gr oj w
ThA: 22510-36624 ngﬁm
2O,

&=

https://i-lab.aegean.gor ez 4
Intelligent Systems lab
A
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