
DOI: 10.4018/JITR.2020010101

Journal of Information Technology Research
Volume 13 • Issue 1 • January-March 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Capacitive Touch Sensitive Vibro-
Haptic Typing Training System 
for the Visually Impaired
Siddharth Kalra, Amity University, Uttar Pradesh, India

Sarika Jain, Amity University, Uttar Pradesh, India

Amit Agarwal, University of Petroleum and Energy Studies, Dehradun, India

ABSTRACT

Theproposedsystemimplementsavibro-hapticglovedevicewhichworksintandemtoacustomized
computerkeyboardwithcapacitivetouchsensitivity,facilitatingafast-pacedtypingmethodforthe
visuallyimpaired.Anormalkeyboardisretro-fittedwitha“capacitivesense”membranethatactivates
onhumantouch,alongwithapairoffingerlesshapticgloveswithvibratorsoneachfingeranda
pairofBluetoothearphones.Thevisuallyimpaireduserreceivesaudibleandhapticcuesfacilitating
learningtotypethecorrectkeyusingtherightfingeronthecomputerkeyboard.Thisutilizesthe
Passive-Haptic-Learning(PHL)paradigmforfastpacedmultisensorylearning.Agroupofblind
studentswerechosenandtrainedonthissystemforonemonth.Therewerepreandposttraining
assessmentsconducted,andtheirscorescompared.Thefindingsshowcasedpositiveresults.
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INTRodUCTIoN

Therearecertainmechanicaltasksthathumansdotoonaregularbasis.Thesetasksaregenerally
(butnotmandatorily)repetitiveinnature,andthemoreoftenthesetasksareperformed,ourbrain
triestostoresomeofthemuscular/mentalproceduresinaspecialway(bycreatingmultipleneural
connectionstothesamedestination),sothattheyareaccessedfaster,andthusrequiringlesserand
lesseramountofactiveinvolvementofthebrain,thereforedevelopingthe“musclememory”(Zukin
&Snyder,1984).TheconceptofPassiveHapticLearningiswhenanexternalhapticstimulusis
providedtotheuserinordertoaccentuatethelearningprocess.Thesetaskscouldvaryfromriding/
balancingabicycle,driving,playinganymusicalinstrument,orasinthiscase,learningtotypeon
a“qwerty”keyboard,(Coon,2005)and(Zukin&Snyder,1984).

The proposed system utilizes the above philosophy and implements a PHL (Passive Haptic
Learning)basedtrainingsystemforthevisuallyimpaired.Thissystemencouragestheusertouse
naturalmovements,andlearntotypewithouttheneedfor“seeing”theactualkeys,asthevisualinputs
aresubstitutedandroutedthroughothermechanismssuchashapticandaudiocues.Thislearning
systemcanbethoughtofthesupportingwheelsonabicycle,whichareattachedwhileachildlearns
toride,inordertopreventhimfromfalling.Howeverunknowinglysoonenoughthechildlearnsto
naturallybalancethebicycleandoncethewheelsareremoved,herealizesthathehaslearnttheartof
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balancingthebicycleandthus,doesn’tfall.Thisisthekindofimplicitlearningandskilldevelopment
thatisaimedbyvirtueofthisdevice(Zukin&Snyder,1984).

Theproposedsystemisthefinaloutcomeofmanydesignconsiderationssuchascamera(Kinect)
basedimplementation,whichwashighlycostly.Theglovedeviceisaproductofmultipleiterations.
Detailedfeedbackswerecollectedontheregularbasisfromusers,basedonthelevelofcomfort,long
termusage,levelofinvasiveness,andanyimpactonthenaturalmovementofthehand.Theobjective
wastocreatetheleastinvasivedesign,inthelightestpossibleformfactor.Thecurrentsystemis
lightweightfingerlessglovewhichiseffectiveandeconomicalsolutionforquickPHLtypingtraining
forthevisuallyimpaired.Also,beingconnectedtothemobileapplication,thesystemcanadaptto
theskillleveloftheuserandthusisabletoadaptandoptimizeitslevelofdifficulty/dexterity.

Passive Haptic Learning and Related work
Intherealmofinterfaceswithhapticcues,multipledeviceshaveappearedinthemodernera.A
novelsystembasedonmultimediahasbeenproposedby(Eidetal.,2007)forlearningtowriteand
correctlypronouncethealphabetsandcharactersinvariedlanguages.Thesystemprovidesvisual,
auditoryandhapticcuesinaccordancetothedesiredcharacterselectedbyauser.(Grindlay,2007)
proposedtostudytheimpactsofphysicalguidanceonlearningpercussion.Thesystemiscalled
theFielDrum,whichemploysacombinationofelectromagnetsandpermanentmagnets toguide
a player’s drumstick through the different movements involved in the performance of arbitrary
rhythmicpatterns.AnothersystemcalledtheHapticGuidanceSystem,usesaservomotorandoptical
encoderpairingtoprovideprecisemeasurementandplaybackofmovementsinvolvedinsnaredrum
performance.Intheyear2008,multipleexperiments(Bluteauetal.,2008)werepilotedtoenhance
thevisio-manualtrackingofArabicandJapaneselettersandellipsesbasedonthetwotypesofhaptic
guidancecontrol,inposition(HGP)orinforce(HGF)–basedonpsychophysicslawsofmovement
production.Intheyear2010greatstridesweretakenintheareasofHuman-Hapticcollaboration
by(Chellalietal.,2010)tounderstandhowhapticinformationisexchangedbetweenauseranda
computerenabledsystem.TheyintroducedanewparadigmofWYFIWIF(WhatYouFeelIsWhat
IFeel).Thisparadigmisbasedonahandguidancemetaphor.Themodelfacilitatesuserstocreate
acommonframeofreferencebyallowingadirecthapticcommunicationbetweentheuserandthe
system.TanyaMarkowshowcasedinherdoctoralresearchthathowPassiveHapticRehabilitation
(PHR),(Markow,2012)ispossibleusingvibrotactilestimulationofthehandsinpersonsclassified
astetraplegicduetoincompletespinalcordinjury.Morerecently,atrainingaid(Danieletal.,2015)
isintroducedtofacilitatethelearningoftouchtyping.Thesystemalsouseselectro-neuralfinger
stimulationtoenhancelearningofthecorrectfingerkeyassociations.(Caitlynetal.,2014)have
proposedaspecializeddeviceforhelpingtheblindtotype.Further,(Caitlynetal.2015)showedthat
passivestimulationismoreeffectivetoteachpianopieceswithbothhandsinsteadoftrainingthe
lefthandandthentherighthand.Recently,(Caitlynetal.,2017)developedarandomizednumeric
keypadtotracktheenhancementofspeedofPHLaffectivity.

Moreover,(Chang,2006)describedhowtechnologycanbeusedandadoptedbythepeople.
VastrangeofexamplesisbeingcoveredtoshowhowWebServiceTestingforMobileLearningcan
becarriedout.Further,(Guptaetal.,2014)deployedasystemwhichreadsemotionalstatedetected
byEEGbrainwavesandhelpsinenhancingthetextassometimespeoplearenotabletoexpress
themselvesproperlyonsocialmedia.Anewperspectiveoftechnologyisbeingforwardedby(Chang,
2018),wherecloudcomputingtechnologycanbeusedforbrainsegmentation.Thesystemcaptures
dataforeachbrainsegmentandexplainssomesegmentsofbrainaremoreactivethanothers.

(Gonzálezetal.,2018)usedthevirtualrealityasaneducationaltoolformedicaltraining.Various
effortshavebeenmadetogetreadytheyoungpeopletofacetherealworldchangesusingdigital
technology,(García-Peñalvo,2018a,2018b;Vázquez-Ingelmoetal.2018).
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