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ABSTRACT

After the tragic Coronavirus (COVID-19) pandemic was declared by the WHO (World Health
Organization)inMarch2020,socialdistancingandsanitizationwererecommendedbytopmedical
expertsandhealthofficialstohelpstopthevirusspread.Researchhassoughttohelppeoplepractice
socialdistancinginpublicattractionssuchasmuseumsandartgalleriesusingtouchlesstechnologies.
Inthemoderncircleofinnovationandtechnology,mobileaugmentedreality(MAR)isatouchless
technologythataddslayersofvirtualinformationontopofreal-worldimages.Anindividualcan
view3DimagesandvideosbypointinganAR-enableddevicetowardsapieceofdigitalinformation.
ThispaperdescribestheconstructiveuseofthemajordesignelementsofMAR,whichcandirectly
beappliedforimpairedandnon-impairedvisitorstopracticesocialdistancinginmuseumsandart
galleries.
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INTRoDUCTIoN

Augmentedreality,alsocalledAR,isasubsetofvirtualreality(VR)technology.ARimposesseveral
intrinsiclayersofvirtualcontentonthephysicalobjectsintherealenvironment.Abriefdescription
oftheelementsofaugmentedrealityisinthechapter,“Challengesofmobileaugmentedrealityin
museumsandartgalleriesforvisitorssufferingfromvision,speech,andlearningdisabilities”in
GuazzaroniandPillai (2019).Thispaper isa follow-up to theabove-mentionedpublishedpaper
andwillexplainthemethodologyindetail.Byimposingvirtualcontent,ARprovidesamediumto
describethephysicalobjectonascreenofanysmartmobiledevicebydirectlypointingthedevice
towardstheobject.Thepervasivedevicespossessubiquityforthepublictogetaccustomedtothe
ARapplicationsexisting in thedigitalmarket.ThefundamentaldifferencebetweenVRandAR
isthatVRisallaboutplacingtheuserinavirtualenvironmentwheresensationscanbecreated
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artificially.TheappealforimplementingARinmuseumsandartgalleriesisclear:Thetechnology
permitsrichmediasuchasvideosandimagestolayovertherealenvironmentsandenhancetheuser
experience.ARformuseumstakestheformofanapplicationwheretheuserneedstousetheGPS
(GlobalPositioningSystem)ofthesmartphonetopinpointtheuser’slocationandviewthescene
ondisplays(Bing,2017).Thisresearchfocusesonmobileaugmentedrealityanditschallengesfor
thevisitorssufferingfromvisiondisabilitiesandimpairedlearnings,toshedlightonAR,real-time
applicationsofAR,andARinmuseums.

Augmented Reality and Its Touchless Nature
Beingaplatformforendlesslayersofinformation,ARtoolshavedemonstratedthepotentialability
toofferthevisitorsextrainformationontheirpocket-sizedsmartphonedisplays.IncontrasttoQR
scanningapplications,whichmakeuseofstandardtrackingfeatures,ARtoolsemphasizedeeplearning
andimagerecognitionmethodsforscanningreal-worldobjects.Museumsmostlymakeuseoflocation-
basedARapplications,whichenablevisitorstoinspectthedetailsoftherealobjects.Similarparallel
researchisunderwaytoallowvisitorstosavetheinformationandinsightsofrealobjectsintheir
localphonestorageforaccessoffline.Offeringmorefeaturesstrengthenstheconnectionsbetween
visitorsandmuseums.ARappsnotonlycreateamediumtopresentknowledgebutalsomakeonedive
deeperintothedetailsbyengagingtheusersthroughafriendlyGUI.Therefore,ARisalsoviewed
asacreativetoolforeducation.Regardingunimodalandmulti-modalelements,gaze,gestures,and
speechcanprovideindividualinputsforseekingattentionthroughtheapplication.Unimodalinputs
canbecombinedandprovidedasamulti-modalinputforcomplementaryinteraction.Forpointing
outobjectsandpeople,gazecanbesignificant,andspeechcanspecifyasubject.Duetoitstouchless
nature,mobileaugmentedrealitycanmakeuseofunimodalandmulti-modalinputstointeractspatially
withtheapplication.Spatialinteractionmeansthatauserisnotinastaticpositionina3Dspacebut
ismovingaroundinthespaceandinteractingwithvariousARstopsandscreensatvaryingdistances.
Accordingtoneuropsychologicalstudies,ahumanbraincanbuildupmultiplespatialrepresentations
forreal-worldinteraction.Theseinteractionscanbeguidedbycertaineyeactions,andheadandarm
movements.Inworkon3Dspatialinteraction,theneuropsychologicalreadingscanbeintegratedin
realmssuchasambientextra-personal,focalextra-personal,peri-personal,andactionextra-personal
(Previc,1998).Figure1showsthefourrealmsofthe3Dworld.

Pros and Cons of Mobile Augmented Reality
Mobileaugmented realitycanbedescribedasacarry-and-goaugmented reality inyourpocket.
Theuser’ssmartdeviceactsashardwarefortheARsoftwareapplication(Craig,2013).Thereis
significant confusion between the concepts of portable AR and mobile augmented reality (AR).
PortableARallowstheuserstomovethetechnologyflaskfromoneplacetoanother.Itislikethe
definitionofenergy:itcanbeexchangedandtransferredbutcannotbecreatedordestroyed.Desktops
andchargeablelaptopsareafewcommonexamplesofportableARdevices,whereasamobileAR
deviceismorecompact,suchastheMicrosoftHoloLens,MagicLeap,OculusRift,SamsungGear
VR,HTCVive(seeFigure2).

• Advantages of MAR:ExperiencingARanywhereandanytime,mobility,easyinstallation,
andquickconnectivity.

• Disadvantages of MAR: May have many difficulties regarding compatibility, including
environmental constraints, technology constraints, sophisticated user understanding, and
complicatedsystemarchitecture.OneoutoftenMARdevicesisnon-repairable.

Despitehavingsomanyadvantagesintheapplicationsofmuseumsandartgalleries,MARhas
disappointedandfailedinalotofresearchtestingitforincreasinguserexperienceandenhancing
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