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NepiAnyn

Ou Aertadéc Xprnotn (User Interfaces — Uls, ede€ng AX) amotehoUv TO GNUOAVTLKOTEPO HUECO
oAANAeTidpaong e UTOAOYLOTIKA CUCTAMATA Kol e€dpappoyéC. O oXeSLAOUOC KATAAANAWY,
KWV Tpog Tov xprnotn AX Snuioupyel MOANEG TipokANOEeLg, SESOUEVNG TNG ETEPOYEVELAG TWV
SLUVNTIKWY XPNOTWV KoL TOU TAALoiou Xpronc. Auth n mowkiAia Sgv pUmopel va OVTLUETWITLOTEL Pe
gl eviaia mpoogyylon, AN HEOW TPOCAPMOYNG TNG AX £TOL WOTE va eEQTOMLIKEUTEL yLa TOV
TPEXOVTA XPNOTN KoL TO TPEXOV MAALCLO Xpnong. YOLOTAUEVEG TIPOOEYYLOELS ETLKEVIPWVOVTAL
KUPlWG otnv mpooappoyr tng AX kotd tov oxeblaopo, f epamal katd tnv ekkivnon tng


https://zoom.us/j/95173144569

aMnAenibpaong, os avtiBeon e TN cuvexn Tpooapuoyn TG AX, o MPAYUATIKO XpOvo, UE Baon
™V TpEXouoa Katdotaor. QoTtoco, oL AX XpnOLUOTIOLOUVTAL OTLC LEPEC LA OAO KAl TIEPLOCOTEPO
oe SLapKWG HETABAANOUEVEG OUVONKEG, OMWCE ylot TAPASELyUO Ot €POPUOYEC Yla KLVNTEG
OUOKEUEG Kal Ektetapévn Mpaypatikotnta (XR), amaltwvtag mo SUVOULKEG TPOoEYYIoELC.

H mAsoPndia Twv pEUVNTIKWV TIPOCEYYIOEWY OXETIKA UE Tpooapuootika (adaptive) ypadika
neplBarlovia Aemadwv Xpriotn (Graphical User Interfaces - GUIs) adopd kupilwg otn
XELPWVOKTLKA» AVATITUEN KAVOVWVY KAl EUPETIKWV TEXVIKWY. QOTO00, Ta TeAsuTaia Xpovia, n
Zuvbuaotiky BeAtiotomoinon €xel avadewxBel wg €va Loxupo Kol gVEAKTO gpyaleio yla tnv
UTTOAOYLOTLKN TTOpaywyn KAl Tpocapuoyn ypadlkwv AX, Tapéxovtag VoV UVEKTIKO popUallopd
yla tn Stopdpdwon Kal tnv avaluon oxedlaotikwy amoddcewy. Fevikd, n péBodog auth
QVTLUETWTTEL TNV Ttpooappoyn kot tn dnuwoupyia tng AX wg mpoPAnua BeAtiotonoinong,
KoBopilovtag TEePLOPLOMOUE KAl HEYLOTOMOLWVTOC (] €AAXLOTOTMOLWVTOC) HLO QVTIKELUMEVLKA
OUVAPTNON TIOU OVTUTPOOWTEVUEL TOV OTOXO tTNG AX, yla TapAadelyud, UEYLOTOMOLWVTAG TN
xpnowotnta tne AX, i EAAXLOTOTOLWVTOC TV «TPpooTtdBeLla» Tou xpriotn. Mapola autd, oTig
UDLOTAUEVEC TIPOOEYYIOELG, OL TIAPAETPOL Tou TpoBARuatog BeAtiotonoinong kaBopilovtal pe
KXELPWVOKTLIKO» TPOTO N elval otatikég kot O6ev  avtikatomtpilouv T MUETABOAEC TOU
gnoupPaivouv og TPpaAyUATIKO XPOVO OTo TpEXOV TAaiolo prionc. EmutAéov, Stadopetikol TumoL
poBANUATWY oXedlaopoU pLag dedopévng AX, OTwe n emAoyr] TWV OTOLXELWV pLag ypadikng AX
kot n dtataén toug, Abvovtal EexwpLoTd Kat avetaptnta.

‘Eva Baowko otolyeio mou npémnetl va AndOei urtoPv katd to oxeSLaouo pog AX og ToAAOUC TOUE(C
epapuoywyv, OMwG N uyelovopkn mepiBaln, n aepomAoia Kal oL €vomAeg SUVAMELG, €lval n
Eniyvwon tng Katdotaong (EK), n omoia mailel onpavtikd poho otn Staxeiplon Twv KvdUVWV Kal
otnv aoddalela. Avadépetal otnv avBpwrivn avtiAnyn Kal Katavonon tou mepLBAAOVTOG Kot
NG TPEXOUOAC KATAOTAONG, KABWE Kot oTtnV kavotnta poPAedng tou wg Ba e€eAyBouv. Ito
mAaiolo auTAC TG €pyaciog, TPOTEIVETOL WL KOLVOTOUQ UTIOAOYLOTIKN TIPOCEYYLON yla Tn
Suvauikn mpooapuoyn twv AX, n omoila otoxeVUel otnv evioxuon ¢ EK twv xpnotwy,
QELOTIOLWVTOG TN YVWON TWV TPEXOUCWY CUVONKWV KaL TIAPEXOVTAG TLG TILO XPNOLUES (KATAAANAEG)
mAnpodopieg, He PEATIOTO Kol ONMOTEAEOUATIKG TPOmo. Juvdualovtag tnv OVIOAOYIKN
povteAomoinon Kal UAAOYLOTLKN HE TN ZuvluaoTikn BeAtiotomoinon, To cuotnua anodaocilet
TTOLEC TANPODOPLEC VO TTAPOUCLACEL, TOTE VA TLG TTAPOUCLACEL, TTOU VO TLG OTTELKOVIOEL 0TV 0006VN
Ko mwe, AapBavovtag umoPv mapdyovteg mou adopolV TIG CUVONKEG XpNong Kabwe Kot Toug
TIEPLOPLOMOUC TOMoBETNONG otnv 000vn Tapoudiacng. O KUPLOG OTOXOG TNG TIPOTELVOLEVNG
TPocoEyyLlong sival va BeAtiotonowndel n EK mou oxetiletal pe tnv ansikovi{opevn AX katda thv
ekTéAean, amodelyovtag mapdAnla thv unepdoptwon tou xprnotn pe mAnpodopieg kal To
ouvadpws TPOKOAOUHUEVO AyXOC. 2TO TAQICLO QUTO, avtiBeta pe UPLOTAUEVEG TIPOOEYYIOELC,
napapetpol tou mpoPAnuatoc BeAtiotonoinong ocuvdyovtal Suvaplkd, Bacn tg TpEXxoucag
Kotdotaong. EmumpooBeta, ta oxeSlaotikd mpoPAnuoTa tTNG £MAOYAG TWV OTOWKELWV HLog
vpodkng AX kat tng Statagng toug AUvovtal Tautoxpova, aflomolwvtag aAAANAOCUCXETIOELC.

H mpotewvopevn pebodoloyia sival yevikng xpnong, ebapuooiun os dLadopeTikEG MAATHOPUES
KOl TOMELG, oUpMEPAAUBOVOUEVWY ETUTPATIENLWY, KWVNTWV Kol EKTeTapévng MpoyHatikotntog



edappoywv, yla TOKIAOUG SuvnTikoUG TeAKOUG XPNOTEG. ZTo TAALOLO0 QUTAG TNG €pyaociag,
ebapuOCAPUE TNV TIPOTEWVOUEVN UTOAOYLOTIK TIPOCEYYLON OTNV TEPIMTWon Xpnong &vog
cuotAuatog Emauvénuévng Mpaypatikotntag yia AcTtuvoulkouc. Mpokelpévou va e€axBouv ol
QMALTACEL; TWV XPNOTWV KOL va HOVTEAOTIOINOEl O OUYKEKPLUEVOG TOMEQG edapuoyn,
opyavwoOnkav oepvapla cuvonuLoupylog Le TEALKOUC XproTeg, Tou €dwaoav tn Suvatotnta tng
QmoOKTNONG TANPOdOPLWY yLa TIOPAYOVTEG TOU TAALGiou Xpriong mou ennpedlouv tv EK twv
AOTUVOULKWY, KOABWG KoL TOU TIPooaSLopLopol Twv Ypadkwy oTolxeiwv Tng AX mou auv&dvouv tnv
EK katd tn SLapKeLa TNG AOTUVOHUEUONG 0t SLAPOPETIKEG Epyaoieg Kal yia SLaPopeTLKEG CUVONKEC
xpnong. Ma va dtepeuvnBolv Ta odpEAN Kal oL TEPLOPLOUOL TOU CUCTHATOC TIOU avVartuXOnke,
npayuatonolnBnkav &vo aflodoynoelg. H mpwin Atav Mo €UTElpKn  afloAdynon Ue
EUTELPOYVWHOVEG ACTUVOULKOUC KaBwg Kol e8kol¢ oe Bfépoata Eumelpiog Xprotn (User
Experience — UX), oL omolot afloAdynoav tThv KataAAnAOTNTO TWV oMo ACEWVY TOU CUCTHUOTOG. H
Seutepn nrav o aflohdynon He TEAKOUG XPNOTeC Tou mepleAdpPave ACTUVOULIKOUG amod
Sladopetikol¢ opyaviopoUg, Kol omookomoUoe otnv ektipnon tng EK, tou vontikol ¢optou
£pYaoiag KAl TNC YEVIKNC Eumelpiag Xpriotn avadopikd pe To UOTNUA, HECW ULAG TIPOCOUOLWONG
Emavénuévng Mpaypotikotntag. Ta amoteAéopata €6elfav OtL to oloTnuo PBeATIWVEL TV
mapatnpPoUUeVN Kat TV avtlAnmen EK xpriotn, kata 9,25% kat 25,63% avtiotolya.
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“Real-time Optimization of Context-Aware Adaptive User Interfaces, for Enhanced
Situational Awarenes”

Abstract

User Interfaces (Uls) constitute the prominent means for interacting with computing systems and
applications. Designing suitable, user-friendly Uls poses a multitude of challenges, given the
heterogeneity of potential users and contexts of use. This variability cannot be handled by a one-
size-fits-all approach, but needs to be addressed by adapting the Ul so that it is tailored to the
current user and context. Existing approaches are mainly focused on design-time or one-off
adaptation of the Ul at startup, as opposed to real-time continuous adaptation based on the
current situation. However, Uls are nowadays increasingly being used in continuously changing
contexts, such as in mobile and Extended Reality (XR) applications, calling for more dynamic
approaches.

The majority of research approaches regarding adaptive Graphical User Interfaces (GUIs) is
primarily concerned with the development of handcrafted rule sets and heuristics. Albeit in recent
years, Combinatorial Optimization has emerged as a powerful and flexible tool for the
computational generation and adaptation of GUIs, providing a coherent formalism for expressing
and analyzing design decisions. In general, this method treats interface adaptation and generation
as an optimization problem, by defining constraints and maximizing (or minimizing) an objective
function that represents the goal of the Ul, for instance, maximizing the interface’s usability, or
minimizing user effort. However, in existing approaches, the parameters of the optimization
problem are manually specified or static, and do not reflect run-time changes in the current
context of use. In addition, different types of design problems in a given Ul, such as the selection
of its GUI components and its layout, are solved separately and independently.

A key Ul design consideration in many application domains, such as healthcare, aviation and the
military, is Situational Awareness (SA), playing a major role in risk management and safety. It refers
to the human perception and understanding of the environment and the current situation, as well
as the human ability to predict how they will evolve. In this work, a novel computational approach
for the dynamic adaptation of Uls is proposed, which aims at enhancing the SA of users by
leveraging the current context and providing the most useful information, in an optimal and
efficient manner. By combining Ontology modeling and reasoning with Combinatorial
Optimization, the system decides what information to present, when to present it, where to
visualize it in the display - and how, taking into consideration contextual factors as well as
placement constraints. The main objective of the proposed approach is to optimize the SA
associated with the displayed Ul at run-time, while avoiding information overload and induced
stress. In this respect, contrary to existing approaches, parameters of the optimization problem
are dynamically inferred, based on the current situation. Additionally, the design problems of GUI
component selection and Ul layout are solved simultaneously, exploiting interrelationships.



Our proposed methodology is general-purpose, applicable to different platforms and domains,
including desktop, mobile and XR applications, for a variety of potential end-users. In the context
of this work, we have deployed our computational approach to the use case of an Augmented
Reality (AR) system for Law Enforcement Agents (LEAs). In order to extract user requirements and
model our application domain, co-creation workshops with end-users have been organized,
gaining insights into context factors that impact the SA of LEAs, and identifying GUI components
that would increase their SA during policing in different tasks and contexts. To explore the benefits
and limitations of the developed system, two evaluations have been conducted. The first one was
an expert-based evaluation with LEAs and User Experience (UX) experts, assessing the
appropriateness of the system’s decisions. The second one was a user-based evaluation involving
LEAs from different agencies, estimating the SA, the mental workload and the overall UX
associated with the system, through an AR simulation. The results indicate that the system
improves the observed and perceived user SA, by 9.25% and 25.63% respectively.






