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NepiAnn

H AAyyiwdng €€€EALEN TwV CUOKELWV KaL UTINPECLWY Tou «Aladiktuou Twv MNpaypdtwv»
(Internet of Things - 10T), oe cuvduaoUO e TNV EUPAVLION TOU UTIOSELYATOC TNG ALAXUTNG
Nonuoouvng, mpoodépel VvEeG SuvatdTNTEG OTOV TOMEA TNG OLWKLAKAG Stafiwong,
e€adavilovtag Tn SLAXWPLOTIKN YPOUUN METALU TOU «UTIOAOYLOTA» KoL TOU «‘€€umvou’
nieptBailovtoc». H motkilopopdio Twv mibavwy EEUTIVWV CUGKEU WV TTOU EVIAGOOVTOL O
€va «£EuTvo ooAOVL» glodyel MANBwpa mpokAnoswv otn Stadikacio aAAnAemidpacnc
TIOU QMOPPEOUV QMO TNV OVAYKN HETOKivnong kat ‘mapoucioaong twv Slabéoiuwy


http://video.ucnet.uoc.gr/live/show/281
https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

epappoywv oe SLaPoPETIKA UTIOAOYLOTIKA cuoThpata. Auto oklaypadel Tnv anaitnon
yla €va EVOTIOLNUEVO OLKOGUOTN A S1adpaong ylo TOUG XPHOTEG-EVOLKOUG.

Xapn otnv nmpoodo TNG UMOAOYLOTIKAG TEXVOAOYLOG TTIOU EMLTPEMEL TNV SLadpacn HEOW
duokwyv emidpavewwv (Surface Computing), oL cuokeuég amelkoviong (0Boveg) mou
OPXLIKA Xpnolhomolouvtav og EEumva olklakd meptBailovta avtikabiotavtol otadlakd
OO KOLVEC OLKLOKEC ETILDAVELEG, OMWC TPATED, TAYKOL I TolXoL, Tou €Xouv TNV
Sduvatotnta va mapouctalouv mAnpodopia pe tn PornBela cuotnuATwv TPOROANG.
QoTt000, N EUXPNOTIA AUTWV TWV CUCTNUATWY TIEPLOPIZETAL ATO TA XOAPAKTNPLOTIKA TWV
onUepPWWv texvohoywwv tou Surface Computing.

Mo TNV OVILUETWILON OUTWV TwWV {NTNUATwY, N Tapoloa UETATITUXLOKN Epyaocia
napouotalel to FLUID, pla Stadiktuakr BLBALoOnkn avamntuéng Aoyiopikou (SDK), n omoia
npoodEpel €va meplBallov evowpdatwong spoappoywv Surface Computing, eldika
TIPOCAPUOCUEVO yla xprion oe Sladpaotikeég emidpavelec. To FLUID mapéxel otoug
TIPOYPOUMATLOTEG TN SuvatdTnTa va cUVOECOUV Kal va eAEyEOUV OE TIPAYUATIKO XpOVO
EVENIKTEG KOL T(POCOPUOCLUEG €POPUOYEG, MEOW MLOG TAOUGCLAG TIPOYPOUMOTIOTIKAG
Slenadng epapuoywv (Application Programming Interface - API). EmutAéov, to FLUID
ouvodeletal amod €va cUVoAo BonONTIKWV EPYOAELWV TIOU ETUTPEMOUV OTOUC OXESLOOTEG
£€EUTIVWV XWPWV VA TIPOCOUOLWVOUV SLadOpPETIKA OEVAPLA XPHOoNG WoTe va afloAoyolv
™ oupnepldpopd Twv ePpapuoywV TouG.

Ye oxéon He tn PBBAloypadia, to FLUID mpoodépel €va kawvotopo meplBailov, e
ETUKEVTPO TOV XPROTN, TO omoio OxL povo dhofevel epapuoyEg, alAd kal emtiAvel dUo
onuavtikd mpoPAnuata tou Surface Computing: tnv ‘€udpaln’ twv ypadkwyv
OVTIKELLEVWYV TWV Slemadwv amnd GuoIKA AVTLKELMEVA KaL TNV «AvVopXN» LETAKIVNON TOUG
O€ TIEPUTTWOELG TIEPLOPLOEVNG SLOOECIUOTNTAC XWPOU. AUTO EMITUYXAVETAL LECW EVOG
g€eAlypuévou kat SlapopdPwollou CUCTHATOG SLOXELPLONG ELKOVIKOU XWPOU, TO OTMoio
evioxLeL TNV ‘€€umvn’ avadlopydvwon twv edappoywyv, eéaodaiilovtag oToug TEAKOUG
XPNOTEC TWV £DAPUOYWY ULa OUaAR EUMELpia xpriong.

MNépav tng BLBALONKNG avamtuéng Aoyilopikou FLUID, n epyaocia auth meplypddel tn
Swadkaoia oxebiaong kat tn Asttoupykotnta tou SDK, avaAUel TG AEMTOPEPELEG
vAomoinong, mapouoldlel Suo peAéteg edappoyng Kol KataAnyel ocuvoyilovtag ta
OTTOTEAECLLOTO EVOC TIELPAUOTOC EUPETLIKAG AELOAOYNONG, TO OTOLO £YLVE HE TN CUMUETOXN
€18KWV guxpnotiag oto mAaiowo t¢ «EEumvne Katotkiag» tou IMN-ITE.

Né€elg kAewdua: Surface Computing, [MMpooappooipeg Mpadikég AlemadEc Xpnotn,
Awayutn Nonuoouvn, E€untvn Katotkia
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“FLUID: A Software Development Kit for Adaptive Tabletop Applications ”

Abstract

The exponential growth of Internet of Things (loT) devices and services along with the
emergence of the Ambient Intelligence (Aml) paradigm unveiled new potentials for the
domain of domestic living, blurring the imaginary line between “the computer” and the
“‘intelligent’ environment”. The diversity of artifacts in the ‘intelligent’ living room
introduces a plethora of interaction challenges, stemming from the need for cross-
platform migration of the available applications and highlights the requirement for a
unified interaction environment for the residents.

As a result of the advancements in surface computing, display monitors (physical displays)
that were initially used in ‘intelligent’ environments, can now be replaced by common
household surfaces, such as coffee-tables, benches, and walls, acting as displays with the
help of projection systems. However, user interaction and usability of such systems is still
subject to the current limitations of surface computing technologies.
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To address these interaction issues, this thesis introduces FLUID, a web-based software
development kit (SDK) that provides an application hosting environment, explicitly
customized to be deployed on interactive surface displays, which binds available surface
computing applications under a common roof. FLUID grants the developers the ability to
compose and manage in real-time flexible and adaptable ‘surface-computing-web-
applications’ through a rich application programming interface (API). Additionally, FLUID
offers a set of utilities that empowers designers of intelligent environments to evaluate
the behavior of their applications by simulating different scenarios of use.

In comparison to related work, FLUID offers an innovative, context-aware, user-centric
environment that not only hosts surface computing applications, but also resolves two
prominent surface computing issues: the occlusion of graphical user interfaces from
physical objects, as well as user interface ‘cluttering’. This is achieved through a
sophisticated and configurable virtual space management mechanism, through which
hosted applications get reorganized in an intelligent manner, ensuring a smooth User
Experience (UX) to their end-users.

In addition to the FLUID development kit, this thesis describes the design process and the
functionality of the SDK, elaborates on the implementation details, presents two case
studies that made use of it and discusses the results of an expert-based evaluation study
in the context of the Intelligent Home of ICS-FORTH.

Keywords: Surface Computing, Adaptive User Interfaces, Ambient Intelligence, Intelligent
Home



