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ABSTRACT

Locationreferencingrelativetolandmarksorbetweentwopointsofinterestisoftenpresentedby
navigationsystems(e.g.,GPS,GoogleMaps)inquantitativeterms(e.g.,100m,2km,etc.).However,
humansrefer todistancesbetweenpointsof interests in linguisticforms,suchasveryclose, far,
almostthere,nearby,etc.Whenlocationinformationispresentedtohumansinquantitativeterms,
theyoftenreprocessthequantitiesintolinguistictermsandarticulateitinlinguisticlabelsbecause
quantitativearticulationsarenotdirectlyinlinewiththenaturalhumancognition.Therefore,this
researchseekstoevaluatethepossibilityofapplyingperceptivecomputingtoreprocessquantitative
locationreferencesfromlandmarksortwopointsofinterestintolinguisticlabelseasilyunderstood
byhumans.Acomparativeanalysisbetween theperceptionofquantitativedistancesandsimilar
physicaldistancesinanenvironmentfamiliartothesubjectshasbeencarriedout,andthereisaclear
disparitybetweentheperceptionsinthesetwocontexts.

KeywoRDS
Assistive Technology, Blind Navigation, Human-Computer Interaction, Indoor Location Authority, Indoor 
Navigation, Indoor Positioning, Location-Based Services

INTRoDUCTIoN

Everysystemthatemploystheserviceoflocation-basedcomputingornavigationsystemsadoptsthe
useofreferencestolocations,utilizingsomespecificlocationauthorityschemeornotations.Location
authorityisregardedasany set of referents for location references(Shafer,2003),usedindescribing
locationsforlocation-basedservices,oftenexpressedingeometrical,topologicalorhybridforms.In
geometricalmodels,theunderlyingapproachisEuclideandistance.Euclideancomputationiseasierto
developanduseforcomputersandeasilymanipulatedgraphicallyforhumans.Itis,however,deficient
inconveyingintrinsicmeaningtoordinaryhumans.Thetopologicalschemeisanattempttomake
locationreferencingmoresuitedforhumansandutilizeshierarchical,descriptiveorsymbolicnotations,
suchasroomname,inaparticularfloor, inaparticularbuildingorexpressedasadisplacement
fromsomelandmarks(Mantoro,2006).Severalpreviousworkhasbeendedicatedtolocalization
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ofmobiledevicesinindoorenvironmentsutilizingtopologicalreferencingforlocations(Mantoro,
Olowolayemo&Olatunji,2010;Mantoroet al.,2011;Olowolayemo,MdTap&Mantoro,2014).
Thisisverycommoncurrentlyinmostnavigationandtransportationsystems.Theideaismainlyto
expresslocationasasetofatomsinthelocationauthoritywhicharemoremeaningfultohumansyet
lackuniversalityatpresentandaremorecomplextoimplement.Hybridlocationauthoritycombines
geometricalschemeswithtopologicalnotationstoachieveamorerobustlocationreferencingmodel.
Hybridschemesareemployedinmostpowerfullocationauthorities(Shafer,2003).

However,inspiteoftheaforementionedschemes,locationreferencingstilllacksuniversalityand
humanfriendliness.Thisisduetothefactthatusersrefertolocationwithreferencestolandmarks,
suchasthe office behind the main stairwell,morethanI am on latitude and longitude so, so and so,or
at2m away from the stairwell.Thisisclearlyinlinewithhumannaturalcognitionbutrathercomplex
tomodel.Therefore,anapproachthatcouldsimplifythiscomplexityandmakeconveyinglocations
moremeaningfulespeciallywithinexactnessandimprecisionisimperativeforhumancentereddesign
innavigationandrelatedsystems,therebymakinglocationauthoritymoreuser-friendlyorintuitive.

Locationauthorityinindoorspacesusingthetopologicalapproachinwhichusers’descriptions
andnaturalreferencesareusedtoprovideamoreuser-friendlynavigationhasgainedprominence
inmanynavigationsystemsandmobiletransportationservices.However,amoreintuitivelocation
reference,especiallyonethatrequirestheuser’sinputtosetalocation,suchasusingvoicerecognition
in which a user describes their position for a navigation system, might be better resolved using
computingwithwords.Thisisespeciallysuitableforvoicerecognitionsystemsmeanttoservethe
blind,handicappedorevenpeoplewhoarenotabletotypetheirlocationssuchasfiremenorrescue
workersindangerousoremergencysituations.Theymayquicklyrespondusingvoicerecognition
systemstopinpointtheirlocationsbydescribingtheirlocationsinlinguisticsterms,whichcanbe
modeledusingcomputingwithwords.

This work proposes a linguistic perception approach using computing with words tomodel
distances from landmarks or a pair of points of interest. The main focus is examining humans’
perceptionofdistancesanddiscernhowbesttomodeldistancesinanindoorenvironment.

BACKGRoUND

Location Authority Challenges
Locationauthorityisrequiredforeverylocation-basedservice.Locationdepictionandreferencesin
GPSandotherGlobalNavigationSatelliteSystem(GLONASS),ismainlygeometricorcoordinate
whichisinsufficientintrinsicallyforhumans,especiallypeoplethatmayrelyonvoicerecognitionor
texttospeech(andviceversa)systems.Thesetsofpeopleincludethevisuallyimpaired,physically
challenged,theelderlyorrescueworkersthatmaynothavesufficienttimeoraretoopreoccupiedto
convenientlyusetheirhandstoenterinput.Examplesofcurrentsystemsgearedtowardshelpingthe
disabled,visuallyimpairedortheblindhavebeenproposedorexaminedbystudiessuchasSuganya,
(2017),Kimet al.,(2016),BhowmickandHazarika,(2017),ElmannaiandElleithy,(2017)andKiuru
et al.,(2018).Mostofthesesystemsrelyentirelyonaudioinputandoutputforallactivities.However,
inallthesesystems,quantitativedistancesareusedinsituationsthatrequirelocationreferencing.
Therefore,thisstateofthepresentlocationauthoritiesdemandsdevelopmentofnewopportunities
forlocationreferencingtomakeitmoreuser-friendlyandintuitiveespeciallyfortheclassofusers
highlightedabove.This requiresproperevaluationparticularlymaking itmorehuman-centric to
developthepossibilityofanewperception-basedlocationreferencethataccommodatesthesystematic
co-existenceofhuman-centricvariations.Itisthereforenecessarytoexploreanapproachtowards
makinglocationreferencingmoremeaningfulinlinewithhumancognition.

Themotivationforthisisrootedinthefactthatwhengadgets,suchasGPS,whichareoftenused
forpositioningandlocationreferencesprovidelocationupdates,itsoutputsarepresentedinnumerical
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