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ABSTRACT

Creatinganaugmentedreality(AR)urbantourismapplicationpresentsseveralinteractivitychallenges
onhowtoconveyanengagingmultimediaexperienceon-site.Thisarticledescribesamethodology
forfastprototypingofmultimediamobileapplicationsdedicatedtourbantourismstorytellingwith
specialfocusonARtechniques.Followingthelessonslearnedinpreviousapplicationsthesystematic
creationoflocation-basedaugmentedreality(LBAR)applicationsisexploredinthisarticle.The
goal is tocreateseriousgames for tourism that followamainnarrativebutwhere thestorycan
automaticallyadaptitselftothecurrentlocationoftheplayer,assimilatepossibledetoursandallow
posteriorout-of-locationplayback.Adaptablestoriescanusedynamicinformationfrommapsources
suchaspointsofinterest(POI),elevationorvirtualbuildings.Thearticlediscussesandpresents
solutionsformediaacquisition,interactivestorytelling,game-designinterfaceandmulti-disciplinary
coordinationformobileappdevelopment.
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INTRodUCTIoN

Theimplementationofcontext-awaremobileARapplicationsintotourismprovidesmanybenefits
forthetouristexperience.Theseappscanbeusedtoenhancevisitorlearninginculturalheritagesites
(Lombardo&Damiano,2012)oradvancetheinteractionbetweenthevisitorandtouristartifacts
(Kim&Schliesser,2007)andoftenassumetheformofgames.Gameshavethepowertocreatemore
engagementwiththetouristdestinationthroughstorytelling(Paayetal.,2008;Stenros,Holopainen,
Waern,Montola,&Ollila,2011)playfulnessandmobilelearning.Thesestoriesmaybefictionalor
basedonhistoricalevents.

Thedemandforthefastcreationofsuchgamesisincreasing,withalargedemandforchanging
newcontenttobedeliveredatahighpace.Thisrequiresnewapproachesformultimediacontent
creationbeyondtraditionalfieldresearch.Thisincludesusinggeo-locationutilitiesandframeworks
(Jacob&Coelho,2011;Matyaset al., 2008) togatherpointsof interest (POI)ormining social
networks(Papadopoulos,Kompatsiaris,Vakali,&Spyridonos,2011)inordertogetcollaborative
feedbackfromothertouristsorvisitors.
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Theuseofmobileapplicationsformobiledevicesisrapidlygrowingandhasbecomeapparent
fortheworld’slargestindustry–travelandtourism.Withmorethan$6trilliondirectandindirect
economicimpactoftheindustry,tourismhasahugemarkettofacilitateinnovation.Touristsuse
mobiledevicesbefore(Gretzel,Fesenmaier,Lee,&Tussyadiah,2011),duringandaftertheirholidays
toretrievegeographicinformation(Tussyadiah&Zach,2012),tomediatetouristsites(Kennedy-Eden
&Gretzel,2012)ortoshareexperiencesinsocialnetworks.Fallingroamingchargeswillfacilitate
furtherincreasingusageoftheseapplicationsabroad.Thenatureoftourismistocreateextraordinary
experiences(Pine&Gilmore,1999),thusthereisaconstantsearchforinnovativetoolsandnew
technologiestoenhancethetouristexperience.

Smartphones,with the latestGPS-technologyandbuilt-incamera,enableplayers touse the
realworldastheplaygroundandtakegameplayoutsideintotherealworld.Whilethequantityand
qualityofmobiledevicesareincreasing,mobilegamingattractsawiderangeofusergroupsplaying
indifferentcontexts(Carrigy,Naliuka,Paterson,&Haahr,2010).

Recentadvancementsprovidemorepeoplethaneveraccesstohardwareandnewmobilegame
experiences(Wetzel,Blum,Broll,&Oppermann,2011).

Mobilegamingislatelyevolvingintravelandtourismopeningnewformsofcreatingenhanced
experiences for tourists. Location-based (Jacob & Coelho, 2011; Weber & Dickinson, 2018),
AugmentedReality(AR)(RNóbrega,Cabral,Jacucci,&Coelho,2015),PervasiveorSeriousGames
(Marsh,2011)openthepossibilitytocreatedeep,personalizedandinteractiveexperiencestourists
arestrivingforbyactivelyengagingthetouristwithplacesandpeoplethroughoutgameplay.This
createsadeeperunderstandinganddistinctexperiencesforthetouristwithhisimmediateenvironment
applyingplayfulandgamefulconcepts.

Togainanunderstandingoftourists’requirementsforsuchgames,thefollowingresearchquestion
wastakenintoconsideration:howtotellastoryinthecitywithamultimediasystem,makingthe
userdiscoverimportantlocationsinthecity,understanditshistoryandprovideanautonomousand,
atthesametime,socialinteractiontocreateengagingtouristexperiences.

Animportantrequirementistocreateafastprototypeusingamultidisciplinaryteaminashort
amountoftimefollowinganiterativedesignprocess.

Thegameframeworkisbasedonamobilemultimediasystem,whichfeaturesastorytelling
gamethatusestherealcityasagameboard(Ferreira,Alves,&Quico,2014).Technologicallythis
requirestheuseofmobiledevices,usinglocation-basedgamestomovetheuserfromplacetoplace
(Jacob&Coelho,2011),augmentedreality(AR)toimmersetheplayerintheurbanenvironment
with in loco information (Takeuchi & Perlin, 2012; Wagner, Reitmayr, Mulloni, Drummond, &
Schmalstieg,2010)andmultimediacapabilitiestodisplayastorythroughvideos,images,textsand
games(Ferreiraetal.,2014).Themediasourcesforthesestoriesandgamesshouldcontainstaticand
dynamicelements(Papadopoulosetal.,2011).Themainstorymediasourcesconsistofanextensive
backgroundresearchofthedesiredtourismdestination.ThemultimedialocationandARbasedgames
willtakeadvantageofexternaldynamicsourcessuchasfreelyavailablegeo-referencedinformation
likemaps,socialtravelwebsitesoronlinecollaborativetourismrecommendationsystems.

Inthisarticle,wearepresentingtheresultofafastprototypingapproach,whichledtothecreation
ofafullmultimediaexperienceinlessthanonemonthusingamulti-disciplinaryteam.Thedesign
conceptofanurbanadventuregamefortouriststakesadvantageofinternalandexternalmediasources
toimprovethestorytellingstrategy.Asaproof-of-concept,twolocation-basedgamesdesignedfor
tourisminthecityofPorto,Portugalarepresented.Thesegames,arebasedonthepreviouslypresented
UnlockingPorto(RuiNóbregaetal.,2017),whichtakesadvantageoflocation-basedtechnologies,
augmentedrealityandmobile3Dgraphics(RuiNóbrega&Correia,2017)asdepictedinFigure1.
Intheend,severalconsiderationsaredrawncoveringthelessonslearntandfuturedirections.This
paperisanextensionofapreviouslydevelopedwork(RuiNóbregaetal.,2017).
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