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ABSTRACT

Wearablesmayhavenotablepotentialasanassistivetechnologyforpersonswithvariousdifficulties.
Althoughquitepopular,smartwatches’nichesarestillrevealing.Oneofthemisdefinitelyinthedomain
ofassistivetechnologyduetotheircommunicationandlocationfeatures.Positioningfeaturesenable
parentsorcaregiverstoknowthewhereaboutsofchildorpersonswithdisabilities,thusincreasing
theirsafety.Thepaperpresentssmartwatchtrackingsystemforpeoplewithcomplexcommunication
needswithemphasisondetectionofsmartwatchwearer’scommonmovementroutes.Theapplication
isaresultofmultidisciplinaryresearchperformedintheareaofinformationandcommunication
technology,asanassistivetechnologyaimingtoexplorethetechnologicalpossibilitiesofconnecting
newgenerationsofmobiledevicesandtheirtechnologicalsupplements,orwearables,inorderto
establishadifferentcommunicationandlocationaids.
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1. INTRoDUCTIoN

Apersonwhocannotcommunicateinconventionalwayshasneedsthatarehighlyindividualized
and complex (Pavlisa et al., 2012). Nowadays, persons with Autism Spectrum Disorder, motor
disability,cognitivedisabilityorchildhoodapraxiaofspeechareconsideredaspersonswithcomplex
communication needs (King, 2006) or shortly, persons with CCN. They use different modes to
communicate - ranging from low-tech to high-tech devices. The complexity of communication
processesshouldmakeusconsiderallformsofAACdependingonthefunctionofcommunication
(e.g.conversation,instantmessaging,writinge-mails,presentations).Smartwatchesareoftendescribed
asanewtoolforpeoplewithcomplexcommunicationneedsbecauseapersoncaneasilywearit
onthewristatalltimes,unlikeotherdevicestheycouldeasilyloseormisplace.Itisimportantthat
theapplicationonthewatchiseasy-to-useandthatitgivestheuserafeelingofindependence.The
followingareadvantagesofusingsmartwatchesforpersonswithdisabilities:
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• Proximity-wristmounted;
• Thepossibilityofremotelyalertinginanemergency;
• Remindersaboutwhereandwhentobeandwhattodo;
• Touseitforpresentations;
• Trackingpossibilities;
• Improvementofthequalityoflifeforthewholefamily.

TheliteratureshowsthatadultswhouseAACcombinedifferentmodes, frommanualsigns
tohigh-techdevices.Theresearchshows that theuseofcommontechnology likesmartwatches,
smartphonesandtabletsbroadensthecommunicationskillsespeciallyforadultswhoareseeking
employmentorareemployed(Bryenetal.,2007,Muller,2014).AdultAACusersreporttheuse
of smartwatches during training, using text-to-speech or delivering highly effective audio-visual
presentations.

Anotherinnovativefunctionofthesmartwatchputsitinthecategoryofsafetyproducts.Namely,
childrenandsomeadultswithAutismSpectrumDisorderand/orintellectualdisabilitiesstillneeda
considerableamountofsurveillancefromtheirparentsinordertokeepthemsafe.Somechildrenand
adultshaveatendencyofwanderingfromtheireverydayenvironment(Solomon,Lawlor,2013).The
smartwatchescanbeusedfortrackingchildrenwithCCN.Thewatchesareusedinthesamemanner
evenfortrackingteenagers.Nowadaysthereareapplicationswhichalerttheparents/caregiverswhen
theirchildrenchangelocations,leaveadefinedsafezoneorenablethemtolocatetheirlostchild.The
functionofthesmartwatchasasafetyproductcontributestobetterqualityoflifeofthewholefamily
becauseitreassuresthemthattheirchildoradultwillbesafewhilewearingthewatch.

The paper presents multidisciplinary research performed in the area of information and
communicationtechnology,focusingonthesmartwatchapplicationastheassistivetechnologyfor
locatingpersonswithCCNbasedontheconceptof“safetyzones”.Theresearchgathersscientistsand
expertsfromICT,educationalandrehabilitationsciences,psychologistsandgraphicaldesigners.The
paperisorganizedasfollows.Section2presentsresearchbackgroundintermsofmultidisciplinary
cooperationandpotentialofusingsmartwatchasanassistivetechnology.Section3describessome
graphicdesignissuesrelatedtosmartwatchapplications.Systemfortrackingsmartwatchwearers
isgiveninSection4.Systemenhancementbydetectionofsmartwatchwearer’smovementroutesis
giveninSection5.Paperconcludeswithsomeresultsandfutureworkremarks.

2. RESEARCH BACKGRoUND

Sincesmartwatchesappearedonthemarket,therewereseveralinquiriesfromtheCroatiancommunity
relatedtothepersonswithCCNfortheapplicationthatwouldallowlocatingpersonswithCCN.
Smartwatchesarebecomingmoreandmorepresentonthemarket,theyareratheraffordableandhave
thedesiredlocation-relatedfunctionalities.Beforetheemergenceofsmartwatches,manymedical
solutionswereavailabletousersthroughsmartphones,aspresentedinastudybySilvaetal.,2016.
Smartwatchescanbeobservedasanalternativeorcomplimentarydevicetoasmartphone,andtheidea
istousesmartwatchforprovidingthelocationofapersonwithCCNwhileparentsorcaregiverscould
getthelocationofasmartwatchwearerinrealtimeviamobileandwebapplication.Thereareseveral
examplesofusingsmartwatchesforpositioningpeople,suchastheworkpresentedbyCorreaetal.,
2016.Otherresearchers,suchasLeeetal.,2015,tendtoapplysmartwatchesforindoorpositioning
byusinginnovativeapproachessinceGPStypicallyperformspoorlyinclosedenvironments.

SmartwatchapplicationaidingadultswithmentalhealthissueslikeADHDandmildformsof
attentiondeficiency,usingtwotoolstofosterextendedfocusandtoolstoreduceanxiety/stress,is
describedin(Dibia,2016).Effortsforsupportingandsecuringtheeverydaylifefortheelderlybyusing
smartwatchesarepresentedbyLutzeetal.,2015.LeeandSong(2016)presentaschemetoanalyze
problematicbehaviorinchildrenwithdevelopmentaldisabilitiesbyusinga3-axisaccelerometer,
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