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NEPINAHWH

H napovoa SLtatplr) otoxeVeL va CUVELODEPEL LA YEVLKI KOL OALOTLKI) TTPOCEYYLON Lo
™ Onuloupyla edapuoywv Tmou avtikaBlotouv (Ewkoviky Mpaypatikotnta),
enavéavouv (Emauvénuévn Mpayuatikétnta) i ouvudaivouv TpayUatikol Kol
ELKOVLKOUG KOOMOUC (Mewktr) MpayuatikotnTo) o€ Hla TPOoTIABeLla va ameLKOVIoEL
HEYAAOUG OYyKOUG SESOUEVWVY TIOU AVIIKOUV OTOUG QALTNTIKOUG TOUELS Twv MeydAwv
Aebopévwy kat Tn¢ MoAttiotikng KAnpovoulag.



Me autd to okomod mapouotaletal éva mAaiolo xpriong (framework) Baclopévo otig
€voleg¢ Twv Koéopwv MAnpodopiag kat twv Avrtikelwévwy MAnpodopiag yia va
QVATIOPAOTAOEL UTTAPKTA N €LKOVIKA TteplBailovta Tou meplhapfavouv aviiotolya
TmAnpodopia ToU avAKEL 0 SLOKPLTEG OVIOTNTEG, EVW WOTOCO €lval €UEAIKTO Kol
SLoAeLTOUpPYLKO He TOLKIAEG TINYEG SeSopévwy. To MAALCLO MAPEXEL TTEPLOCOTEPA QIO
15 Souwkad otolyela (components) Ta omola pUnmopouv va evowpatwBouv aneuBbeiag
oc €hOPUOYEC KOL MLl ETIEKTACLUN QPXLTEKTOVIKI) TIOU ETUTPEMEL HEAAOVTIKEC
npoodnkeq. EmutAéov, to framework umootnpilel Tov opLoUo KAl TNV OTITLKOTIONGN
TIPOCWTIOTIOLNLEVWYV LOTOPLWYV (0L oTtoileg £xouv dnuioupynBet amod emayyeALATiEC TOU
TOMEQ 1} amod TeEAKOUC XprnoTeg). Avadoplkd pe tnv aAAnAenidpaon, n dtatplpn auvtn
TIPOTEIVEL TN XPNAON TOAUTPOTUKWY, GUOKWV HeBOdwY aAAnAenidpaong Kal
EVOWHATWVEL ampookonta edappoyég Emavénuévng, Ewovikng kat MIKTAG
Mpaypatikotntog o meptarlovra Alaxutng Nonpuoouvng.

To mAaioto xpriong Koopol MAnpodopiag pumopel va anoteAéoel £va TTOAUTLUO SOULKO
oTolyeio yLa tn dSnuiloupyio SUVAULIKWY OTITIKOTIOLCEWV HEOW TN X MpayUATIKOTNTAG
(X Reality), mapéxovtag StaAettoupykotnta pe dtadopeg nnyEg dedopévwy, EToLua
TPOG Xprion epyaleia amekoviong mAnpodopilag, EMEKTACIUOTNTA YLA TNV TPOocOnKn
ETUMAEOV OTOLXELWV KOl VA VONTLIKO LOVTEAO TTOU KAAUTITEL La TANB WP avayKwv Kot
Umopel va enektabel.

Mapouaotaletal n umobeon Xpriong evog £EUMVOU LLIOUCELOU TO OTolo amelkovilel
mukva Slacuvdedepévn Kol apald TomoBetnuévn oTaTk TIAnpodopia oto
oot Tko mAaiolo tng MoAtloTikiG KAnpovouLAG XPnOLUOTIOLWVTOG EMAUENUEVN KOl
ELKOVLKA Tpayuatikotnta. EmutAéov mapouoctdletal n umobeon xpnong HLOG
epapuoyng Olaxeipong umobopwv evog kévipou OSedouévwv (data center),
avadelkvuovtag t Suvatotnta twv Koopwv MAnpodopiag va avtamneéABouv oe
HeEyaAoug oykoug Oedopévwyv mou aAAdlouv HE MEYAAn TaxUTNTA KAl E€ival
TIEPLOPLOUEVO XWPLKA. Ta amoteAéopaTa aUTHE TNG SLatpLprc €xouv eykataotabel o
dnuoolouc xwpoug, o ekBEaelg kat Slebvr) ouvedpla. H kaBe umoBeon xpriong €xel
aflohoynBel and meplocodtepouc amo 20 xpnoteg oUTWE wote va afloloynBel to
TEAKO QTIOTEAECHA TIOU TAPAYETAL anmod Tou¢ Koopoug MAnpodopiag wg mpog tnv
guxpnotia koL tnv epnelpia xpriong. Ta ealpeTikd amoteAéopata tou e€nxOnoav ano
Vv afloAoynon avadelkvuouv TIg duvatotnteg ou €xouv n Emavénuévn, n Etkovikn
Kat n Mewti Npaypatikétnta avadoplkd pe tnv anodotikdtnTa Kal tTnv ulobEtnon
NG texvoAoylag amnod Toug TEAKOUG XPHOTEG, EVw TtapAAAnAa amoteAouV Eva KivnTpo
yla TNV EPALTEPW BeATIWON KAl EMEKTAON TOU Tapouotalopevou mAaloiou xprnong.
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ABSTRACT

The research work presented in this thesis aims to contribute a generic and holistic
approach for generating applications substituting (Virtual Reality), enhancing
(Augmented Reality) or interweaving physical and virtual worlds (Mixed Reality) in an
effort to visualize large data volumes that belong to demanding domains such as Big
Data or Cultural Heritage.

Towards this end, a framework is proposed, based on the concepts of Information
Worlds and Information Things, to depict the physical or imaginative environments
that encapsulate information through distinct elements in a scalable and easily
perceivable data model. The framework provides more than 15 ready-to-use
components which can be directly integrated in applications and an extensive
architecture which allows future additions. Moreover, the framework supports the
definition and visualization of personalized stories (either generated by professionals
or by end users). In terms of interaction, this thesis proposes the usage of multimodal,
natural means of interaction, seamlessly integrating Augmented, Virtual and Mixed
Reality applications in Ambient Intelligence environments.

The Information Worlds framework can constitute a valuable asset for the creation of
dynamic visualizations using X Reality, providing interoperability with various data
sources, ready to use tools to visualize information, extensibility for additional
components and a scalable conceptual model which suits diverse needs.

The use case of a smart museum is presented, depicting highly interconnected and
sparsely located information in the demanding context of Cultural Heritage using
augmented and virtual reality. Moreover, the use case of a real time data center
infrastructure management application showcases the framework’s ability to cope
with high velocity, large data volumes which are congested. Results of this work have
been deployed in public space installations, temporary exhibitions and international
conferences. Each use case has been evaluated by more than 20 users in order to
assess the final results produced by the Information Worlds framework in terms of
usability and user experience. The excellent results reported in the evaluation
illustrate the potential of AR, VR and MR in terms of efficiency and technology
adoption by end users, but also constitute a motivation for further improving and
extending the presented framework.
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