npPoOz
1) OAa ta péAn AEN tou TuApatog EmotApng YoAoyLlotwv

2) Tou¢ ekmpoowmou¢ Twv Merantuyiakwv ¢ortntwv Ttou TpRpato¢ EmotApng
YnoAoylotwv

3) Tnv Entapeln E€etaotikr) Enttponn

4) OAa ta péAn tng Naveniotnuiaking Kowotntog

NpdokAnon os Anudoia Mapouoiaon tng ABaKTopLkng AlatpLBig tou

K. Mapyétn lewpyiou

Tnv Asutépa, 2 OktwPpiov 2017 kal wpa 12:00 otnv aiBouca TnAedidokePpng K206 tou
TuAuatog Emotiung Ymoloylotwy tou Mavemotnuiov Kpntng oto HpadxAelo, Ba yivel n
Snuoolwa mapoucioon kot umoothplEn TG Awdaktopkng Awatplnic tou umoyndiou
S18aktopa Tou Tunuatog Emotung YroAoylotwy K. Mapy£tn Fewpylou pe Bépa:

“ANANAenidpoaon o neppaiiovra Ataxvtng Nonpnoouvng pe tTn xpRon Evrumnng VARG’

“Interacting with augmented physical printed matter in Ambient Intelligence
environments”

NEPINAHWH

To yapti adtapdlofritnta amotelel éva Baoko pEco petadopdg tng mAnpodopiag PeTaLy
Twv avOpwnwv, Sl HEooU TwV alwvwy. Av Kot TIoAAoL mLotelouv OTL N Xprion Tou XapTtLou
teAlkd Ba avtikatootabel amd tig véeg texvoloyleg kal Ba otopatioel va amoteAel
OVATIOOTINOTO TUAKA TNG KaOnuepvotntac, uropei ebkoAa vo amodeiyBel dtL katL tétolo Sev
omoteAel opatr MPAYHOTIKOTNTA, TOUAGXLOTOV YLa Ta ETIOHEVA XPOVLA. ATIO TNV OAAN HEPLE, N
6€a NG emavénong Tou GUCLKOU XopTloU pe texvoloyia kat Pndlakn mAnpodopia €xet
o6nynosL og MOAEC EPEVVNTLKEG TIPOOTIAOELEG, OL TIPWTEG ATtO TOLG OToleC EeKlvioay amo ta
TEAN TOU MEPOOUEVOU alwva. ATO TOTE, MOAUAPLOUEC TTpOCEYYLoELC TIpOG TNV KateUBuvon
auTn €xouv mpotabel, eKUETAANEUOUEVEG Ta 0PEAN TTOU TIPOCHEPEL TO PUOLKO XAPTL, OTIWG
glvat n e€olkelwaon mou £xouv OAOL OL XPrOTEC e aUTO, KBWC emiong oL SuvatoTNTESG GUOLKNAC
oAAnAemidpaong mou mpoodEpovTal Kol EVIOXUOVTAL Ao TIG PUOLKES LOLOTNTEC TOU XOPTLOU.
'OAeg QUTEG OL TTPOOoEYYioELC TapoUoLA{OUV TO OTTALTOUEVA EXEYYUQA VLA VA ViVOUV EUPEWG
omodeKTEC Kal va edpappootolv otnv KaBnueptvA {wn, KUpiwg Adyw Twv Bactkwy LSLOTATWY
TOU XopTLoU: amoteAel $ONVO péoo, eivat eAadpu kat propel elkoAa va Bpebel omoudnmorte.



ATO TNV AAAN Hepld, n epdavion twv £Eunvwy NepBaAAOVTwY Kal TNG mavtayxou napoloag
UTtoAOYLOTIKNG SUvaung (ubiquitous computing) map£youv gukalpleg yLo Tn SnuULoupyia VEWY
napadelypdtwy aAlnAenidpaong otov Pndlakd KOoUo, Ta onoia opoldlouv Pe T GUOLKN
oA\nAemidpacn mMouU XPNOLUOTOLEITAL OTI KABNUEPLVEC SPACTNPLOTNTEG OTOV TPAYUATIKO
KOopo. EmumAéov, ol duvartdtnteg Staxutng mpdofacng twv Xpnotwv otnv Pndlokn
mAnpodopia, mou mapéxovral amno ta eudur neptParlovra, onwg ta MNeptBarlovra Adxutng
Nonuoouvng (AN), au€dvouv To evOeXOUEVO TNG XPHONG KABNUEPIVWY PUCLKWY AVTLKELUEVWVY
OMW¢ N évtumn VAN otnv PnoLoakn aAAnAenidpaon.

MapoAa outd, okopa Kol onupepoa mapatnpeitat n EAewpn HlOG YEVIKEUUEVNG KoL
CUOTNUATIKAG TIPOCEYYLONG HE OTOXO TNV UTIOOTAPLEN TNG TEXVOAOYLKNG emavénong Kot
oAnAenidpaong pe tnv évtunn UAN oto Aaiolo euduwv TEPIBAAAOVTWY.

H mapovoa epyaocia otoxeUel va CUUMANPWOEL TO KEVO autd, mpoteivovtag To InPrinted
framework, éva euéAikto TeXVoAoyko mAaiclo aAAnAenidpaong e Suvatotnta ENlyvwong-
mAawociov (context awareness), To omoio Ba kaBiotda Suvatr thv aMnAemibpacn pe tv
£VTUTn UAN oe meptBaAAovta AN. JUYKEKPLUEVQ, TO TIPOTELWVOUEVO TTAALCLO UTtooThpileL:

e ¢duoikn moAutporikr aAAnAemtidpaon pe Eviuma

e £va aVOLKTO povtélo avadopdg yia tThv aAAnAemidpaon Twv evtunwy o nepfailovra
AN

e UNXaVLOUOUC yvwong, TpoBAePng Kot emiyvwong-mAaLoiou yla TV EVOWUATWON TG
£VTUTNG UANC oe mteptpaiiovta AN

o gpyaleia kal TeXVIKEG OAANAeTiSpaong mou umootnpilouv TNV AVATTUEN CUOTNUATWY
n/kat epapuoywv mou TipoodEPoUV TEXVOAOYLKN emavénon €vtumng UANG os
nieptBaArlovta AN.

Q¢ ek ToUTOU, TO InPrinted framework pnopel va amoteAéoel éva moAUTIHO Bondnua yla tnv
€UKOAN evowpdtwon tng aAAnAenidpaong He €vtumn UAN kal tnv Pndlakn enavénon tng
£VTUTNG UANC oe mteptBaAovta AN, Staodalifovrag tnv vPnAn MOLOTNTA KAl EUPWOTIA.

Mo t ok kat afloAdynon Tou MPOoTEWVOUEVOU TTAALOLOU e TEAKOUG XPHOTES, TECOEPLG
edappoyég AN €xouv emiong vAomolnBei Bacsl Tou MAALGIOU AUTOU, OVTUTPOCWITEUOVTOC
evOelkTKA mapadeiypata and dtadopeTikolg TOPElS TNC KaBnuepvng {wnG. H emavaAnTTikn
afloAoynon mou mpaypatomnolnnke oto mMAaiolo Tng mapovoag epyaciag, KATESELEE OTL n
oAnAemtibpacn pe tnv évtumn UAn ekAdOnke amoAUtwg Oetikd w¢ Paockd HECO
oAANAeTS paoNC KaL TEXVOAOYLKAG, SLOTNPWVTAC TNV GUGCLKN TOU LOLOTNTA WE Eva KABNUEPLVO
OTAO QVTLKEIEVO TTOU £lval CUVUPACUEVO LE TNG KOONUEPLVEG pog SpooTnpLloTnTEC.

ErupAénwv: Kabnyntng, Kwvotavtivog Ztepavidng



ABSTRACT

Indisputably, paper constitutes a fundamental means for information sharing among people
throughout the centuries. Although many believe that paper will be eliminated by the
emerging technologies and will stop being an integral part of our everyday life, it can be easily
proven that this will not become a reality, at least for the forthcoming years. On the other
hand, the idea of augmenting physical paper with technology and digital information has led
to the birth of many research efforts in this direction, beginning from the last decade of the
previous century. Since then, numerous approaches have been proposed, aiming to benefit
from users’ familiarity with paper and the natural interaction fostered by the paper’s
affordances. All these approaches have the potential to be widely accepted and applied in
everyday life, due to the fundamental properties of paper: it is inexpensive, lightweight and
can be easily found anywhere.

On the other hand the rise of smart environments and ubiquitous computing provides the
opportunity for the creation of new interaction paradigms in the digital world, which resemble
those used in everyday activities of the physical world. Furthermore, the opportunity of
pervasive access to digital information that approaches such as Ambient Technology can offer
to the users increases the potential of engaging everyday objects, like printed matter, in digital
interaction.

However, there is still a lack of generic and systematic approaches to support the
augmentation and interaction with printed matter in the context of intelligent environments.

This PhD thesis pursues to define and elaborate a generic framework supporting printed
matter augmentation and user interaction with Ambient Intelligence (Aml) technologies in
Smart Environments. Aiming to fill the identified gap, an extensible context-aware interaction
framework is presented, the InPrinted framework, which enables the integration of printed
matter into Aml environments by providing:

e natural multimodal interaction with printed matter

e an open reference model for printed matter interaction in Aml environments

e context aware and anticipation mechanisms for printed matter incorporation in Aml
environments

e tools and interaction techniques supporting the development of systems and / or
applications which offer printed matter augmentation in Aml environments.

As a result, the InPrinted framework can constitute a valuable asset, assisting the easy

embedment of interaction with printed matter in Aml environments as well as printed matter

augmentation, ensuring high quality and robustness.

For the assessment and evaluation of the proposed framework with end users, four Ambient
Intelligence applications have been implemented and assessed, representing indicative
examples from different real life activities. The evaluation iterations carried out in the context
of this thesis have led to the conclusion that interaction with augmented printed matter has
consistently been positively assessed and has been found to be natural by users.
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