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Abstract

Physicallychallenged persons those who are suffering from differentphysical

disabilitiesfacemanychallengingproblemsintheirdaytodaylifeforcommutating

from oneplacetoanotherandevensometimestheyneedotherpersontochange

theirplace.A sectorofphysicallychallengedpeoplefindsitverydifficulttouse

traditionalwheelchairs.Thepresentedworkisbasedonadesignthataidsthevoice

activationsystem forphysicallydisabledpeoplebyincorporatingmanualoperation.

Arduino microcontrollerand voice recognition have been used to supportthe

movementofthewheelchair.Thewheelchairdoesnotrespondtoanincorrect

speechcommand.Dependingonthedirectiongiventhroughvoiceandgesture

wheelchairwillbeabletomoveinfourdifferentdirectionsi.eforward,left,right.The

ArduinocontrolsthewheelchairdirectionsTheprototypeisdesignedinsuchaway

thatitcanbeusedindependentlyandefficientlywithlesseffortonlybygivingvoice

commandorbymovinghand.Developedwheelchairwithmentionedattributessaves

time,reducescostandenergyoftheusers.
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Chapter#1

Introduction

1.Introduction

Therearevarioustypesofdisabilitiesincludinghearingloss,visionloss,physical

impairment,speech impairment,and mentalincapacity.These persons with

disabilitiesdealwithavarietyofproblemsonadailybasis.Sincetheyareunableto

movelikeotherindividuals,peopleview them asbeingheavy.15% oftheglobal

populationishamperedbyphysicalfailure,accordingtothoseobstacles.Manyyears

ago,individualsbegantothinkaboutwheelchairsasawaytosimplifytheirlives.

Nevertheless,aseverythingischanginginacontrolledmanner,theevolutionof

wheelchairsisalsochanging.Peopleusedaself-movingwheelchairrightaway.The

electricwheelchairhadalreadybeeninventedbythen,in1890,buttherehavesince

beenseveralproblemswiththem alterationstoincreaseadaptabilityandcomfortfor

vulnerablegroupsofpeople.Ourmaingoalistoprovidethosewhoarephysically

unable with the chance to develop.This is a sobering reality forthem,and

occasionallytheymustdealwiththiscalumnioussituationintheirdailylives.Aside

from the15%ofpeoplewhoaredebilitated,3%ofpeoplearedisabledinsomeway.

Peoplewith disabilitiesin theirhandsaswellastheirspinalcord cannotuse

standardwheelchairs.Inthisway,thevoicecontrolsystem willassistthem and

eliminateanyproblemstheymayhavewithwheelchaircontrol.Between10% and

16%ofthecountry'spopulationinBangladeshisthoughttobedisabled.2011isthe

evaluationyearthattherearemorethanmillionsofpeoplewithdisabilitiesinAsia,

includingabout101,585inBangladesh,whousuallygowithoutthebenefitsofsocial

improvementFrom an Asian perspective,itwillalso make various disabilities

possibleforpeopleandworktoreducecosts.Twobasictypesofwheelchairsare

availableforthedisabled;oneisoperatedphysicallyusingourbodies,andtheother

is operated in a similarmannerusing an engine.However,when using these

wheelchairs,severalpeoplegroupshavedifficulties.Theriskofclientweaknessand

upper-extremity injury is increased when manualwheelchairs are considered

becauseoftheirseveremechanicaldecline.Duetotheirdisability,peoplefrequently

faceavarietyofproblemsthattheydonotneedtodealwith[1].
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1.1 RightstoWheelchair

TheUNStandardRules(1994)Rule4;theCRPD(2006)Articles20(PersonalMobility)

and26(Habilitation&Rehabilitation)callonMemberStatestopromotethecreation,

manufacturing,distribution,andmaintenanceofassistivedevicesandequipmentas

wellasthespreadofinformationaboutthem.Itshouldbehighlightedthatan

environmentthatisbothaccessibleandbarrier-freeiscrucialforgettingthemost

outofawheelchair.

1.2 BenefitsofWheelchairs

Providingsuitablewheelchairsnotonlyimprovesmobilitybutalsostartstheprocess

ofopeningupaworldofsocial,professional,andeducationalopportunities.In

addition to improving mobility,the rightwheelchairhelps users maintain their

physicalhealthandqualityoflifebypreventingcommonissuesincludingpressure

sores,theprogressionofdeformities,anddeterioratingbreathinganddigestion.

1.3 FeaturesofaWheelchair

Awheelchairisatypeofchairwhichfacilitatesflexibility.Peoplewithincapacities

thatlimittheircapacityto walkuseit.Typicalcomponentsincludeacushion,

footrests,good decelerating system and seatsupported byfourlarge wheels

attachedtothebackoftheseatandinfrontoftheseatnearthefeet.Smallerextra

elementsarefrequentlypresentto help ascend curbsoravoid tumbling.User

controlsthemovementofwheelchairbypushingonthepushringsorhandrim,

whicharesphericalbarsontheoutsideofthewheels.400millionofthe650million

estimatedindividualswithdisabilitiesworldwide—ormorethan40%—liveintheAsia-

Pacificareaofthem areimpoverished.Therearenostatisticsonthenoofpeople

withimpairments,particularlythosewhoneedwheelchairsorothermobilityaids.

Thereisatendencytounderreportdisabilityandimpairmentratessincemanyof

them arechallengingtoquantifyinstatisticswithoutastrongsupportnetwork[2].

1.4 TypesofWheelchairsBasedonVariationsintheBasicDesign

Wheelchairscomeinawidevarietyofdesignsandlevelsofcustomizationtomeet

differentdemands.
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1.4.1 ManualWheelchairs

Theuserpropelsmanualwheelchairsprimarilythemselves.Thebasicmodelcanbe

upgraded with controls,frontcasterframeworks,foot/leg rests and adaptable

backrests.Theseat'sdimensions(widthanddepth),heightfrom thefloor,andwith

respecttothehorizontalplanecanallbechanged.A wheelchairthathasbeen

specificallydesignedforauser'sneedsisanoption.Chairsthatcanbemovedbyan

attendanttypicallyhavesmaller,rimlessbackwheelssincetheyareintendedtobe

movedbyanattendantusingthehandles.Thesewheelchairsarecommonlyusedas

"transferchairs"totransportapersonwhoislimitedintheirmovementwhena

betteroptionor

1.4.2 RigidFrameWheelchair

Thistypeofwheelchairisoftenanon-foldingvarietywithabaseofsustenanceon

whichthepersontakesaseatwhentheuser'sregularwheelchairisnotaccessible.

1.4.3 FoldingFrameWheelchair

Thiswheelchairisonewhosemountisfoldingsidewaysbyuseofa"X"machinein

themount.Insomerepresentations,thebackofthechaircanbefoldeddown,and

the wheels feature a quick proclamation mechanism to permit convenient

conveyanceandstorage.Thewheelchairfoldswhentwolockingleversonthechair

arereleased,andthismechanism islockable

1.4.4 ElectricWheelchair

Anelectricmotor,asopposedtomanualpower,propelsamotorizedwheelchair,

powerchair,electric wheelchair,orelectric-powered wheelchair[3].Forpeople

unabletopushamanualwheelchairorsomebodywouldneedtouseawheelchair

overterrainthatwouldbeexhaustinginamanualwheelchairorforlongdistances.

Peoplewithheart-relatedandfatigue-relatedproblemsmayalsoutilizethem.

1.5 NeedofElectricWheelchairs

Withtheuseofanelectricwheelchair,userscanexperiencealevelofindependence

thatwaspreviouslyimpossible.Byofferingthemostextremecomforttopeoplewho

areunabletostandorstruggletostand

1.5.1 IncreasedIndependence

Electricandmanualwheelchairsbothallow theusertogetaroundandundertake

dailyactivitieswithoutassistance.Anelectricwheelchair,inparticular,provides
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increasedindependenceduetoitsease-of-useandtheabilitytotravelwithout

experiencing fatigue.However,even a manualwheelchairprovides additional

flexibilityfortheuserandtheircareer.Forsomeonewithlimitedmobilitywhomay

notbeabletowalkunaided,awheelchaircanreducetheriskandfearoffallinginthe

homeoroutdoorsallowingyoutomovearoundwithconfidence.

1.5.2 Mobility

Wheelchairsareperfectforusearoundthehousebecausetheyaremadetonavigate

andfitintocompactareas.Additionally,wheelchairsthataremoredurablearemade

tobeusedoutsideandonchallengingsurfaceslikeslopesandtarmac.Awheelchair

canbeusedinadditiontoothertransportationoptionsormobilityaids.Forinstance,

transitwheelchairsareportableandperfectforvacationsandtravel.Similarly,the

majorityofpublictransportationoptionsallow fortheuseofbothmanualand

motorizedwheelchairs.

1.5.3 Socialization

Thedifficultyalovedonemayhaveparticipatinginsocialactivitiesisofgreatest

concernwhentheyhaverestrictedorlimitedmobility.Maintainingahealthysocial

lifeiscrucialsinceweknow thatsocializationisessentialforbothemotionaland

physicalhealth[4].Awheelchairandothermobilityaidscanenabletheusertocarry

onwiththeirfavoriteactivities,suchasgoingforastrollaroundtheneighborhood

park,shoppingatthenearbystores,orvisitingagallery.Withawheelchair,theuser

canleadamoreactivelifestyle,whichmightimprovetheirattitudeonlife.

1.6 GeneralIdea

Theconceptbehindthisproject'sdesignisonthecreationoffivevoiceandgesture

commandsthatcanbeutilizedtocontrolthewheelchair.Thegoalofthisprojectis

tocreateanaccurate,intelligentsystem thatcanrecognizewhenwordsarespoken

inEnglishandrespondtovoicecommandswiththegreatestperformancepossible.

Thefollowingcommandswillbeused:

 Forward

 Backward

 Stop

 Left

 Right.

Therearetwoprimarycomponentstothisproject:
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WewillutilizetheArduinosoftwarepackagetobuildthesoftwareandcomponents

neededtoperform therealvoiceandgesturedetection.

1.6.1 VoiceControlledMode

Wehavevocalcontroloverthewheelchair.Forward,Stop,Left,Right,andBackare

thefivevocalcommandsthatcanberecognizedbythespeechrecognitionsoftware

operating on a Module as being issued bya specific user.Following speech

processing,themobileplatform receivestherequiredmotioncommandsoveranRF

link.Additionally,itoffersawiderangeofotherfacilitiesforusingthewheelchair.

Themicrocontrollertakesinputfrom theRFreceiver,checksitsdatabase,and

executesoperationslikemoveforward,whichcausesthemotorstogoforward.

1.6.2GestureControlledMode

Insteadofusingtheoldbuttons,wecancontrolourwheelchairswithhandgestures.

Yousimplyneedtocarryalittletransmittinggadgetwithanaccelerationmeterin

yourpalm.ThiswillgivetheWheelchairtheproperinstructionssothatitcancarry

outourrequests.ThetransmittingdeviceincludesanArduinoNano,anmpu6050

andRFtransmittermodule.TheencodeddataisreceivedbyaslaveRFmoduleat

thereceivingend.Ourrelayswillsubsequentlybeoperatedinaccordancewiththe

instructionsafterthisdatahasbeenevaluatedbyamicrocontroller.

1.7Problem Statement

Thenumberofagedanddisabledindividualsisrising,andtheyincreasinglyrelyon

others'assistanceforbasicdailytasks.Forthosewithpartialdisabilities,designing

asmartandsimple-to-usewheelchairisnecessarysinceenhancingqualityoflife

hasbecomeasocialobligation.

1.8StatementofProjects

Designandimplementationofasmartwheelchairwithvoiceandgesturecontrols.It

hasbeendeterminedvianumerousresearchandsurveysconductedallaroundthe

world thathaving access to a means ofindependent,unrestricted movement

benefitsbothchildrenandadultssignificantly.Eventhoughmanydisabledpersons

arecontentusingstandardmanualormotorizedwheelchairs,somedisabledpeople

finditdifficultorimpossibletousewheelchairsontheirown.Tomakewheelchairs

usableforthisdemographic,manyresearchershaveusedavarietyoftechnologies.

Designing and creating asmartwheelchairthatuseshead gesturesand voice

recognition is the suggested effortcontrolmechanism.Users mayoperate it
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effectivelyandeffortlesslywithlittleeffort,enablingautonomoususe.

1.9Aims&Objectives

Followingaretheobjectivesofourproject:

 Tocreateavoice-activatedsystem design.

 Tocreateadevicethatcanbeoperatedbyhandgestures.

 Toincreasetheuser'sindependence.

1.10Methodology

Therearetwospecificfeaturesforvarioustypesofimpairedpersonswhocan

operatethewheelchairwithspeechrecognitionandgesturecontrol.Thewheelchair

mayalso promptlystop travelling in case ofan emergencyorifthere is an

obstructioninitspath.Additionally,eachfeature'smethodologyisbrokendowninto

itscomponentelementsindetail.

 Itwillfirstdeterminewhetherhandgesturesareenabledordisabled.

 Iftheanswerisyes,theaccelerometerwillgenerateanumericalvaluein

accordancewithhandmovementandcommunicateittotheArduinoNano.

 A command willbe created bythe Arduino Nano and sentto the RF

transmittermodule.

 Whendataisreceived,theRFtransmitterwilltransmitittotheRFreceiver

module,andfinallytoanArduinoUno.

 TheArduinoUnowilltransmitasignaltothedriversofvehicles,andthe

driverswillthenturnthewheel.

 Itwillwaitforaverbalinstructionifahandmotionisnotdetected.

 Voice commands are transmitted via an Android app,picked up by a

Bluetoothmodule,andthenrelayedtoanArduinoUno,whichcontrolsrelays

[5].
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1.11BlockDiagram

Blockdiagram ofhandmodulecircuithasbeenshowninfiguregivenbelow.

Fig1.1TransmitterModule

Throughthefig,wecanseethatavaluewillbegeneratedbympu6050whenhand

willmoveinaspecificdirectionthatvaluewillbetransferredtoarduinonanoand

arduinonanowillgenerateacommandacoordingtothevaluereceivedandthat

commandwillbetransferredtorftransmittermodulewhichwillsendthatcommand

torfrecievermoduleconnectedtomaincircuit.

Blockdiagram ofmaincircuithasbeenshowninfig1.2givenbelow

Fig1.2ReceiverModule

Throughthefig,wecanseethatatverybeginningitwillcheckifhandgestureison

ornot.Ifyes,then accelerometerwillcreate a numericalvalue according to

movementofhand and send itto Arduino Nano.Arduino Nano willcreate a
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commandandtransferittoRFtransmitter,itwillsendthereceiveddatatoRF

receiverandthentoArduinoUno.ArduinoUnowillsendsignaltorelaysandrelays

willmovethewheel.Ifhandgestureisnotonthenitwillwaitforavoicecommand.

VoicecommandistransferredthroughanandroidappandreceivedbyBluetooth

moduleandsignalwillbesenttoArduinoUnoanditwillcontrolmotordrivers.
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Chapter#2

LiteratureReview

2.0 LiteratureReview

Theliteraturereview willbediscussedindetailinthischapter.Inthisclass,we'll

becomefamiliarwithpreviouslypublishedarticlesanddiscoverhowtheymightaid

uswithourseniorproject.

2.1 RelevantWork

In2020,AKM BahalulHaqueproposedavoiceandgestureControlledWheelChair

withObstacleDetectionpowerbysolar.Themajorityofthetimes,peoplewith

disabilitiesareignored.Tocontinue,theynowrequirehumanassistance24hoursa

day.Totravelfrom onelocationtoanotherasneeded,theyrequireawheelchair.In

contrasttoanotherongoinghumaninteraction,itwouldbeconsiderablysimplerif

thewheelchairtheyneedfortheirjobwasautomatedandundertheirdirectcontrol.

In this study,a design thatconsiders these factors were suggested.Voice

commandsandhandgesturesoperatedthewheelchair.Solarpowerwasutilizedin

thesystem toincreaseitsenergyefficiency.Accordingly,thebatterysuccessfully

rejuvenatedwhilemovingacrosstheentirearea.Additionally,suitableforobstacle

recognitionisthissmartwheelchair[6].

In2017,S.H.ShetecooperatedondesignofSolarPoweredTouchScreenWheel

chair.Ourdailylivesdependheavilyonthesun.Thisessayexaminedhow solar

energycanbeutilizedtopowerawheelchair,reducingtheeffortrequiredfrom the

disabledindividual.Forpeoplewithphysicaldisabilities,awheelchairisabasic

necessity.Theremustbeanoutsidepersonorsomebodywhoiswillingtoexert

significanteffortinordertomaneuverthewheelchair.Theirstudyfocusedonusing

anAndroidmobileapplicationonasmartAndroidphonetocontrolawheelchair

system.Itisadvisedtousethewheelchaircontrolsystem inconjunctionwithan

Androidapplicationonamobiledevice.Thisprojectmakesuseofamicrocontroller

circuit,sensorsArduinokitandDCmotorstomakethewheelchairmoveandidentify

obstaclesinitspath[7].

NeelaMadheswariworkedonsolarpoweredwheelchairforphysicallychallenged
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personswithVoiceControllerin2017.A smartsystem controlledbyanysmart

phoneforautomaticmotionmadepossiblebythispaperandcanbeeconomically

assembledintoanyexistingwheelchair.Theprimaryideaatplayisasmartphone

with an Android operating system,Bluetooth wirelesstechnologyand a 3-axis

accelerometer.Bydisseminating the application,theycreated;the goalofthis

methodcanbeexpandedtoadditionalsmartphonedevicesoperatingonAndroid.

System'smicroprocessor,thePIC16F877,controlstheDCmotorthatpowersthe

wheelchair'slinearmotionaswellasthewheelchair'smultipledcmotordirectionsin

themajorsecondsectionofoursystem architecture.Thewheelchair'sfrontwheels

areturnedbytheDCmotor,whichiscontrolledbyapairofdcrearwheels[8].

In2019,VarshaPathakworkedonAndroidbasedAutomatedSmartWheelChair;-

TheirideafocusesprimarilyonusinganapplicationonasmartAndroidphoneto

handleawheelchairsystem.Itisadvisedtousethewheelchairsystem usingan

androidapplicationonasmartmobiledeviceandsystem.A wheelchairmaybe

operated using thetechnologybyutilizing anAndroid device.Thegoalofthis

initiativeistomakeiteasierforelderlypersonswhohavetroublemovingaboutand

disabledorhandicappedpeopletomovearound.Asaresultofthisdesign,the

exceptionalpeoplewillbeabletolivealifewithlessrelianceonotherpeople.Anew

methodofinteractingbetweenpeopleandtoolsormachinesmaybepossiblewith

thehelpofAndroidtechnology.Thus,usingAndroidtechnology,theirissuecanbe

resolvedtocontrolthemovementofawheelchair[9].

Sasikalain2020workedonWi-FiCommunicationbasedHumanMachineInterface

(HMI)WheelChairforDisabledPerson.Thepeoplewhoarereallyputtothetest

havedifficultywalkingbecauseofasickness,injury,ordisability.Withawheelchair,

youcangoaroundwithoutrelyingonyourabilitiestobeoutgoingandmakemoney.

ThroughtheAndroidmobiledevice,thepersonspeaks,andthevoicecommandis

thentranslatedintomaterial.Thisproductisfinallydeliveredtothesmallcontroller.

ABluetoothmodulecontrolsthedevelopmentofthisstructurewiththeassistance

ofservoengines;thesuggestedagendaincludesservo-poweredwheelchairsthat

arebattery-operated.Additionally,thecurrentframeworkshouldbeextendedto

includetheexistingjoystick-basedframework[10].

Dr.EmnaBakloutipresentedworkonSelf-directedwheelchairguidancewithReal

timeHindranceDetectionUsing3DSensorin2017Inordertoavoidcollisionsand

safeguard therider,autonomouswheelchairsworking indynamicenvironments
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mustassesstheirsurroundingsandrealtimealterationofthecontrolsignal.Inthis

study,paperofferareliable,straightforward,andreal-timeself-governingnavigation

modulethatmovesawheelchairinthedirectionofapredeterminedobjectivewhile

alsohavingtheabilitytoavoidhindrancesina3D dynamicenvironment.They

employa fuzzylogiccontrollerto instructthemobilerobotto go toward the

objective(FLC).TheyusedtheXbox360Kinecttogiveanaccuratemapofthearea

forobstacle avoidance.The obstacle evasion controlDeformable VirtualZone

receivesthecreated map asinput(DVZ).Resultsfrom simulationsand actual

experimentsareprovided to demonstratetheviabilityand effectivenessofthe

suggestedcontrolsystem [11].

In 2020,Tan Kian Hou presented work on Arduino Based Voice Controlled

Wheelchairprototypetohelpthosewithbothlimblimitations,utilizingamanual

wheelchairthatiseasilyavailableonthemarketeverywhere.Thespeechrecognition

module'svoicecommandsareprocessed byan Arduino controller,which also

managesmotorizedmobilityofwheelchair.Theprototypedesignalsoincludedan

optionaljoystickcommandandaBluetoothmoduletodoawaywithunsightlywires.

The wheelchairproved quite successfulatunderstanding voice instructions in

Chinese,EnglishandMalay.Theprototype'soverallpricewaskeptlow tomakeit

accessible[12].

AayushiBThakur,Dr.ShubhangiDCworkedonDesignandDevelopmentofSmart

SolarBasedWheelchairUsingVoiceRecognitionandHeadGestureControlSystem

in2020System introduceasolar-poweredwheelchairinthispaper,togetherwitha3-

axisaccelerometer(ADXL335)controlledgesture,aBluetoothmodulesetupfor

voicerecognition,andanATmegamicrocontroller.Theentiredevicewassetup

usinganArduinoboardandafewmathematicaltechniques.Themovementscanbe

distinguishedfrom anytypeofphysicalmovementpickedupbyanindividual's

accelerometer,andthevoicerecognitionworkedusinganAndroidapplicationanda

Bluetoothmodule.PrototypeonlyneedtoissueafewcommandstoAndroiddevice

inorderforthevoicetoberecognizedandthenecessaryactiontobetakenasa

result.Voiceandgesturerecognitioncanbeexplainedasaprocessormethodthat

describeshowcomputerscanreadbodylanguageandbuildsaconnectionbetween

thehumanandcomputerworlds[13].

JigmeeworkedonWheelchairbasedonHeadGesturemovementforQuadriplegic

Patientsin2018.Forthepurposeofassistingparaplegicpatientswithmovement,
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paperpresentsaRoboticWheelchairthatcanbecontrolledusingaheadmotion.A

DC steppermotor,Raspberry Pi,a relay,gyroscope,ultrasonic sensors,and

accelerometerareallpartoftheRoboticWheelchair.Head'smovementsarepicked

upbyMPU6050sensorandasignalissenttothePicontroller.Afteranalyzingthe

signalcontrollerallowsthemovementofwheelchairfornavigation.Navigational

dataisusedbyultrasonicsensorstoassistinavoidinghindrances.Thewheelchairis

created in a waythatis economical,butstillguarantees the users'security,

adaptability,andmobility[14].

GauravKumarSoniin2017proposedworkonAVRMicro-controllerBasedWheel

ChairDirectionControlusingHandGestureRecognition.Theproposedtaskinvolves

designingandcreatingawheelchairthatuseshandgesturesandagesturecontrol

system.Peoplewhoareunabletowalkduetoaphysicalcondition,aninjury,or

impairmentuse wheelchairs.The potentialfordeveloping hand gesture-based

wheelchairsorsmartwheelchairsisvast,accordingtorecentdevelopments.The

wheelchairinthecurrentarticleisgesture-basedandusesanaccelerometersensor

tocontrolthewheelchair'sdirection.Thisstudyproposesahand-gesturecontrolled

user interface modeland highlights usability,application,and technological

developments.Wedescribeahighlyhelpfulintegratedsolutiontoactualdetection.

Theglovehandgesture-baseddatatechnology,whichusesanaccelerometersensor

totrackhandmovementstocontrolawheelchair,iswidelyutilized.Thisstudy

suggestedcontrolmechanism forwheelchairbyasmall3-axiswirelesssystem,low

voltagesupplyandlow-costsystem usingAVRmicrocontroller[15].

Dr.V.Balambica1in2021presentedworkonAutomaticWheelchairforPhysically

DisabledPeoplecontrolledbyPID Sensor.Proposedwheelchairoperatesonthe

straightforwardideaofSENSOR.Thewheelchairiscontrolledusinghandobstruction

byusingaPID SENSOR,resultinginreflectedinfraredlightfallingonthesensor

whichwillgivethereceivedinformationtoArduinoboardinordertogiveasignalto

themotorinordertomovethewheelchairinthedesireddirectionaspertheperson's

wishes.Additionally,wehavePIDsensorsfittedforleft,right,andreversedirections.

Asaresult,thewheelchairbeginstomovewhentheinfraredsensormodulereceives

asignalfrom anobject(inthiscase,ahandorfinger)thatisblockingtheinfrared

beam from reachingtheIRreceiver.Moreover,forhaltingthewheelchairsimply

placeanobject,suchasahand,abovethePIDsensortopreventinfraredraysfrom

beingdetectedbytheIRreceiver.ThiswillpreventtheIRreceiverfrom signalingthe
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wheelchair'smotorstoadvanceanyfurtherandwillcausethewheelchairtocometo

a stop.Therefore,this proposed wheelchair's design enables auto-controlby

applyinginfraredsensorsandcircuitrybasedonanArduinoUnomicrocontroller.

Thisconceptaimstoassistthosewhoarephysicallychallengedandliveinpoverty

andcannotaffordtopurchaseanexpensive,fullymotorizedwheelchair.Astandard

wheelchairwithDCmotorspowerstheentiresetup,whichalsoincludesanArduino

Uno,beeper,switch,motordrivermodules,andbatteries[16].

In2022ShwethaV,GayathriP.presentedworkonvoice-controlledwheelchairto

assistpeoplewithphysicallimitations;avoice-controlledwheelchairbuiltonthe

ANFIS platform wasdevelopedandputintouse.Thesufferercanoperatethe

electricalwheelchairbyspeakingcommands.Usingavarietyoftestcommandsand

perturbations,the implemented wheelchairprototype system'sfunctionalityand

overallperformancewereevaluated.Thesimulatorandprototypemodelfindings

showthattheANFIS-basedcontrollerusedinconjunctionwithonlinesensorsignals

canincreasewheelchairperformanceandimprovequalityoflifeforpeoplewith

physicalin-capacities.Theimplementedprototypeoffersanumberofadvantages,

includingaffordability,positiontracking,andsafety.Itfeaturessensorsthatcan

identifybothstaticandmovingobjects,aswellasanyslickroads.afeed-forward

neuralnetworkhavingmultiplelayerstructureof(7-25-10-5)wasimplementedfor

classificationtoidentifythevoiceofeachspeakerusingappropriatetrainingand

testingdatasets[17].

SusanShorein2017 presented workonthelong-term influenceofwheelchair

deliveryonthelivesofpeoplewithin-capacitiestohaveafavorablecontinuous

impactonincomeandemploymentinlessresourcedpartsoftheworld,despite

fluctuationsindistancetravelledintothecommunityandoverallhealthstatusover

time.Thesefindingsshouldbeconfirmedbyadditionalresearch,whichshouldalso

lookatthecausesofvariedfluctuation.Thisstudysupportsthevalueoflong-term

monitoringofwheelchairdistribution-relatedoutcomesinlow-resourcesettings[18].

In2017SadaphalAvinashet.alproposedSelf-controlSolarOperatedWheelchairTo

provideaneconomicalmotionvehicleforthephysicallydisabled,awheelchair

poweredonsolarisinventedwiththeinherentmaterialslikecasters,PMDCmotor,

steelbars.Thewheelchairisdrivenbythe12Vrechargeablebattery.Thespeedis

restrictedto3km/hrforsafetyandtoavoidshudderingofthesolarframe.Andby

usingthetogglejackwhichhasthecapacityofliftingloadof100kg,theseat
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adjustmentisdone[19].

In2019V.serideviandP.ashwaryacooperatedonworkonAutomatedGestureBased

WirelessWheelchairControlbyMeansofAccelerometeraccordingtoaresearch

thereareabout6millionpopulationsintheworldwhoareparalyzedandneedsa

wheelchairfortheirmobility.Earlierthewheelchairshadtobemovedandbe

externallysupported byanyperson.To help overcome this “joystick-controlled

wheelchairs”aredeveloped.Butinregularuse,thesejoystick-controlledwheelchairs

becamedifficulttouse.Especiallyinthecaseofparalyzedpeople,theuseof

joystickbecamemoredifficultduetothehardbuttonsandunidirectionaluseofthe

joysticks.Toovercometheseproblemswe’vetriedtodevelopa“gesture-controlled

wheelchair”whichcanbemovedwithaslighttiltofthehand.Thiscanbeusedin

bothhandsandcanbecontrolledtocometotheuserfrom adistance.Thecurrent

workisimplementedwithArduinobaseddevicessuchasArduinoNANOandUNO

processorsandprogrammedthroughArduinoIDE.Thegestureddetection-based

wheelchairisdesignedwithtwoArduinoprocessorandcontrolledleft,right,forward

andbackwardmovement.Unliketraditionaldesignthepresentmethodissuccessful

incarryingparalyzedpeoplewithoutmeetinganyerror.Thefunctionsinvokedand

respectivedirectionsareshownintable1.Automatedwheelchaircanbeusedto

helphandicappeopleandthepresentworkisaimedtohelptheparalyzedpeople

whocanonlymoveonesideoftheirbodyorpartiallyparalyzedandhelpthem tobe

abletomove.Inthepresentworkthewirelesssystem issuccessfullydevelopedto

movethewheelchairinvariousdirectionsi.e.,Forward,Backward,Left,andRight,or

StayinSamePositionandalsostopautomaticallywhenanyobstacleisdetected

[20].

In 2020 Shanelle Fernandes proposed a work on Wireless Gesture Control

WheelchairPatientswithavarietyofphysicallimitationshaveusedwheelchairsto

helpthem movearoundandeasilymeettheirdailydemands.Yetinothersituations,

suchasthoseinvolvingpatientswholackthenecessaryarm strengthandrangeof

motiontoeffectivelypushthewheelsforward,suchasquadriplegics,paraplegics,

strokepatients,elderlypeople,etc.,awheelchairmustbemovedbyanotherperson.

Thoughttobeasolutionforthesepeople,joystick-orientedwheelchairscanpresent

distinctissuesastheycallforsimpleshouldermovement.Forthepatientsinthe

aforementioned categories,itis notalways feasible.Additionally,because our

solutioniswirelessandcanbemovedabout,itdoesn'thavethesamepositioning
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restrictionsthatajoystickwheelchaircouldhaveallow thepatienttositintheir

desiredpositionwiththeleastamountofdiscomfortwhenwornoneitherhand.The

goalofthisinitiativeistoenableautonomousmobilityforpeoplewithdisabilities.

Hence,inthisstudy,weshow awirelessgesture-basedwheelchairprototypethat

may be operated with hand gestures.A transmitterand a receiverthatcan

communicatewirelesslymakeuptheframework.The433MHzRFTransmitterand

ReceiverUnithasbeenusedforwirelesstransmissionsinceitdeliversdatathrough

an antenna ata rate of 1Kbps to 10Kbps and has adjustable range.An

accelerometerthathasbeenmountedtoahandgloveandanArduinoLilyPad

microcontrollermakeupthetransmitterunit.Usingtheaccelerometersensortonote

thehand'slocationasitmakesamotion.Thepatientisexpectedtowearthisglove,

whichwillallow them tomovetheirhandcomfortablywhilesendingsignalstothe

receiverunitattachedtothewheelchair,whichwillcausethewheelstomoveinthe

desireddirection.Motordriversinthereceptionunitconvertvoltageasneededby

thewheels.Thisstudyoffersanefficient,affordable,anduser-friendlywheelchair

alternative to the market-leading models.The paperexplains how the system

operatesandisputtogether[21].

In2018DeepabalaSinghandVishalVermapresentedaworkonGestureControlled

Wheelchair.Thehardesttasksforphysicallychallengedpeoplearethosethatrequire

them todependonothers.Theymustwaitforsomeonetotakethem outbeforethey

maygoanyplace.Alternately,makeitnearlyimpossibletomovemanualwheelchairs

constantly.Itultimatelylimitsthefreedom.Wehopetomakethem autonomous

throughthisendeavor.Theusersimplyneedstowearagesturegadgetwitha

sensor.Thesensorwillcaptureahandmovementinacertaindirection,whichwill

causethewheelchairtotravelinthecorrespondingdirections.Thisarticledescribes

agesture-basedwheelchairthatemploysanaccelerometersensortocontrolits

orientationwithhandgestures.GPSandGSM modulesarealsousedforanactual

location.Inthispaper,ahand-gesturecontrolleduserinterfacemodelispresented.

We offera very practicaland comprehensive solution to real-time detection,

employing a hand gesture-based data glove technologythatmakesuse ofan

accelerometersensortocontrolthewheelchairwithhandmovements.Inthisstudy,

alow voltagesupply,inexpensiveandcompact3-axiswirelesssystem usingtwo

AVRmicrocontrollerispresented.Wirelessradiowavesareusedtoconnectthe

wheelchairtotheGesturedevice.Duetowirelessconnectivity,thewheelchairand
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user can engage more amicably.Essentialwords:RF module,GPS,GSM,

accelerometer sensor,wheelchair control,microcontroller,and hand gesture

recognition[22].

In2018AbuTayabNomanpresentedworkonANewDesignApproachforGesture

ControlledSmartWheelchairUtilizingMicrocontrollerManyindividualslosetheir

abilitytowalkproperlyowingtoacaraccidenteachyear.Theidealassistivedevice

forolderanddifferentlyablepeoplewhoareunabletowalknormallyisawheelchair.

Traditionalmanualwheelchaircontrolandoperationaresubstantiallymoredifficult

tasks.Forsome persons,such as the elderly and physically weak,modern

wheelchairslikejoystick-controlledandvoice-controlledwheelchairscanbealittle

challengingtouse.Also,thiswheelchairisnoteconomical.So,thepurposeofthis

studyistodevelopanaffordableelectronicgesture-basedwheelchairthatissimple

touseinsteadofajoystickinputtocontrolawheelchairusingasmartphone'sbuilt-

ingesturefeatureandtouchsensor.ProcessorusedisATMega328alongwiththeIP

camera,DC GearMotor,Bluetooth Module,TTP224 Capacitive Touch Sensor,

UltrasonicSensor,andL298NMotorDriver.Thiswheelchairhastheuniqueabilityto

identifyimpedimentsinitspath,helpingtopreventcollisionsbetweenthewheelchair

andthoseobstructions.UsinganIPcameratoprovideaudioandvideoinformation

totherider'scareerisanotherfunctionofthischair[23].

In2017SiddharthM.AhluwaliapresentedapaperonDesignandFabricationof

SensorsAssisted SolarPowered Wheelchair.Modern technologicalprogressis

detrimentalto society.Thegoalofthisprojectisto assistphysicallydisabled

persons by developing a solar-powered wheelchair with various sensor

enhancements.ThesmartwheelchairhasPIRsensors,anaccelerometer,andan

ultrasonicsensor.Forrechargingthebattery,weusedsolarpanelsandtwoD.C.

motors.Becauseitissecureandsafe,leadacidbatteriesareused.Thosewhoare

partiallyblindcannotseeclearly,soanactuatorisincludedfortheirconvenienceso

theycan feelimpediments through vibrations.This workalso focuses on the

wheelchair'sabilitytosenseobstructionsinfrontofandbehinditusingPIRand

ultrasonicsensors.Thiswheelchaircanbeusedinbothindoorandoutdoorsettings.

Whilethemosttechnologicallyadvancedcomponentswereusedtocreatethis

wheelchairadvancement[24].

In2020ShadmanMahmoodKhanPathanand WasifAhmedcooperatedonworkon

Wireless Head Gesture Controlled Robotic WheelChairforPhysically Disable



17

PersonsItisexpectedthataroboticwheelchaircanusesensorsandintelligenceto

perform operationslikenavigation,obstacledetection,etc.Thebuildingofacap-

controlledwheelchairwasthefirststepintheproject,whichwasdonetotestand

validatethegestureoperation.Thenextstepwastocreateareal-timewheelchair

thatcouldswitchbetweenjoystickandheadgesturecontrolmodesinresponseto

theneedsoftheuser.MPU6050sensor,joystickmodule,RFmodule,battery,dc

motor,toggleswitch,andArduinomakeupthewheelchair.TheMPU6050monitors

headmovementandsendsasignaltothemicrocontrollerwhenitdoes.Thesignalis

thenanalyzedbythecontroller,enablingwheelchairmovementsfornavigation.The

wheelchaircouldturntotheleft,forward,backward,left,andrightdirections.When

tested,thewheelchairtravelledataspeedof4.8km/h.Thewheelchair'sdesigngoal

wasto be asaffordable aspossible withoutsacrificing the users'movement,

flexibility,orsafety.Inthisessay,wecreateawheelchairthatenablesadisabled

persontoliveanormallifeatareasonablecost.Weemployastraightforwardsensor

tokeepcostsdown,andajoystickmoduleservesasabackupcontrolsystem forthe

userinterface.Therestofthecomponentsareuser-friendlyandstraightforwardto

access,despitethestrengthofthemotorweused.Byswitchingtheirmodeswitha

toggleswitch,theheadgestureandjoystickcontrolsforthiswheelchaircanbothbe

used.Wecreatedaprototypecap-controlledwheelchairandtestedtheoperation

beforeusingitforreal.Forthegesturetooperateeffectively,onemustmaintainthe

appropriateheadpositionforaspecificamountoftime.Real-timeRoboticWheel

follows.Accordingtotheneedsoftheuser,achairwithjoystickcontrolmodeand

headgesturecontrolmodehasbeendeveloped.Thecontrolleranalysesthesignal

andpermitsthewheelchairtomoveinorderforittonavigate.Thewheelchairwas

implementedsuccessfully,anditmovedintheleft,right,backward,andforward

directionsinaccordancewiththemicrocontrollersoftware.[25].
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Chapter#3

ComponentsDescription

3.ComponentsDescription

Thehardwarecomponentsofproposedsystem havebeendiscussedbelow.

3.112vBattery(80-100amp)

Anunusualbatteryutilizedinparticularelectronicapplicationsisthe12-voltbattery.

The12-voltbatteryisoneofthebatterykindsthattakesonasignificantlydiverse

appearancedependingonwhatitisusedfor.Itisamongthemostvariedbatteriesin

certainways.Large,small,heavy,orlightareallpossible.Sometimestheymay

resemblestandardAAbatteriesinappearance.A12vDCbatteryhasbeenshown

below.

Fig3.112VBattery[26]

A 12-voltbattery is frequently used in vehicles like cars and boats,making

transportationapplicationsoneofitsmostpopularuses.Inthesecircumstances,

thebatterymightbeabletoberechargedsincethecarsimplyneedspowertostart.

Ifeverything isrunning smoothly,the alternatorthen takesoverand runsthe

electricalsystem.Thebatteryreceivesachargefrom thealternatoraswell.Lead-

acid12-voltbatteriesareusedinalmostallautomobile,motorbike,andtractor

batteries.Forabriefamountoftime,thesebatteriesarecapableofdelivering

hundredsofampsofelectricalcurrent.Thesebatteriesarefrequentlyemployedin

automotiveapplicationsasaresult.However,notall12-voltlead-acidbatteriesmay
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beusedinterchangeably.Beforeattemptingto,it'scrucialtotakethecar'selectrical

requirementsintoaccount[26].

3.2 ArduinoNano

TheArduinoNanoisacompact,feature-rich,adaptable,andbreadboard-friendly

microcontrollerboard based ontheATmega328p thatwascreated in2008 by

Arduino.ccinItaly.Ithas30maleI/OheadersthatarearrangedinaDIP30format.

Followingfigure3.2showsArduinoNano.

Fig3.2ArduinoNano[27]

Arduinonanohasbeenshownaboveinfig3.2ithastotal14digitaland8analog

pins.miroconrollerusedinarduinoisatmega328ithas32kbmemorywith2kb

memoryusedforbootloader.TheATmega328has2KB ofSRAM and1KB of

EEPROM. 

3.3 ArduinoUno

Anopen-sourceelectronicsplatform calledArduinoisbuiltonsimplehardwareand

software.Amotorcanbestarted,anLEDcanbeturnedon,andanythingmaybe

publishedonlinebyusinganArduinoboardtoreceiveinputslikelightonasensor,a

fingeronabutton,oratweet.TheboardhasanumberofI/Opinsoperatingon5V

whicharebothanaloganddigitalhavingtypicaloccupiedvaluesrangingbetween20

-40 mA.This Arduino UNO uses innerpull-up resistors to limitcurrentfrom

surpassing the stated operationalconditions.These resisters become useless,

however,andthedeviceisdamagedbyanunnecessarysurgeincurrent.Acomputer,

otherArduino/Genuinoboards,orothermicrocontrollerscanallbecommunicated

withusingtheArduino/GenuinoUno'smanycommunicationfeatures.UARTTTL(5V)

serialcommunicationisofferedbytheATmega328andisaccessibleondigitalpins

0 (RX)and 1 (TX).This serialcommunication is routed through USB by an

ATmega16U2ontheboard,whichisseenbycomputersoftwareasavirtualcom
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port.Thereisnoexternaldriverrequiredbecausethe16U2firmwareworkswiththe

built-inUSB COM drivers.OnWindows,however,a.inffileisnecessary.A serial

monitorisincludedintheArduinoSoftware(IDE)andallowsstraightforwardtextual

datatobedeliveredtoandreceivedfrom thedevice.Whendataistransmittedusing

theUSB-to-serialchipandUSB,theRXandTXLED’sontheboardwillflash.Arduino

UNOhasbeenshowninfig3.3.

Fig3.3ArduinoUno[28]

ArduinoUNO isanATmega328P basedmicrocontrollerboardhavingsixanalog

inputs,14digitalinput/outputpins,a16MHzceramicresonator,Powerjack,a

UniversalSerialBusport,resetbuttonandICSPheader.Itcomeswiththewhole

thing needed forsustenance ofmicrocontroller;to getstarted,justplug in a

UniversalSerialBuscable,abatteryoranAC-DCadapter.

3.4 Relays

Anelectricalrelayisasortofpowerful,remote-controlswitchthatcanmanagehigh-

currentaccessorieswhileneedingsignificantlylesscurrenttooperate.Relaysare

installedbetweenthepowersourceandtheelectricalcomponentthathastobe

switchedonandoff.Thehighcurrentrequiredtooperatetheaccessorygoesfrom

thepowersourcethrough therelayand directlyto thepartwhen therelayis

activated.Heavy-gaugewireisneededtoprovidehigh-currentdevices;thelongerthe

circuit,thelargertheconductorneeded.Eventinyresistancequantitiescanresultin

asubstantialvoltagedropin12-voltautomobilecircuits.Byreducingthenecessary

lengthoftheheavy-gaugepowersupplylinefrom thebatteryoralternatortotheload,

relaysofferasolution.Relaysareoftenactivatedbyaremotepressure-,orbyan

operator-controlledswitchinstalledonthedash,switchesthatarevacuum orlinkage

-actuated.Youcanconnecttheswitchtothepowersourceandrelayusingalow-
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ampswitchandsmall-gaugewire(evenonlonglengths),asjustatinyamountof

currentisrequiredforthecircuit'srelay-actuationside.Relaysareheavy-duty,remote

-controldevices thatguarantee the transmission offullpowerto electrical

componentswithhighloads:Yourelectricfanwillspinmorequickly,yourheadlights

willburnbrighter,andyourfuelpumpswillfunctionasefficientlyaspossible.The

overallswitchandelectricalsystem'sperformanceandlongevityareimproved,and

thevoltagedropatthedashharnessisdecreased.Followingfigure3.4showsrelays.

Fig3.46v/100Amprelay[29]

ThisisaSPDT12V100APowerRelay.Thelargerversionofthelittle12VSPDTrelayisthis

one.Thesizeoftherelaymakesitclearthatitismadeforhighamperageloads.Therearea

totalof5contactsonthisrelay,andeachoneisproperlylabelled.Thisrelayhasthesame

connectionsasthetinySPDTtyperelaythatwaspreviouslydescribed.Itincludesthecoil

connectionsneededtopowertherelaycoil.Ithasthecommoncontactaswellasthe

typicallyclosedandopencontacts.

3.4.1 PCB

PCB-MountedAprintedcircuitboard(PCB)thathousesanintegratedcircuit(IC)chip,

chipset,ormodule(PCB).APCBoardDeviceisaprintedcircuitboardthatplugsinto

themotherboardorbackplaneofapersonalcomputer,industrialcomputer,PLC,etc.

Modular OEM Designed to be included into devices by originalequipment

manufacturers(OEMs).

3.5 VoltageRegulators

Inordertomaintainaconstantvoltagesupplyunderalloperationalcircumstances,a

voltageregulatorisapartofthepowersupplyunit.Duringpoweroutagesand

changesinload,itcontrolsvoltage.BothACandDCvoltagescanberegulatedbyit.
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Figbelowshowsvoltageregulator.

Fig3.5VoltageRegulator[30]

RegulatorshowninfigisaintegratedcircuitvoltageregulatorAnintegratedcircuit

(IC)thatregulatesvoltageoutputregardlessofchangesinloadorinputvoltageis

knownasavoltageregulator.Itcanaccomplishthisinavarietyofwaysdepending

ontheinternalcircuitlayout,butinordertokeepthisprojectsimple,wewillmostly

concentrateonthelinearregulator.

3.6 Mpu6050Sensor

MPU6050isalsoknownasaMicroElectromechanicalsystem (MEMS).Itisa

comprehensive6-axisMotionTrackingDevice.Itcartels3-axisAccelerometer,digital

motionprocessorand3-axisgyroscopeallinoneminorpackage.Itconsistsof

3–axis gyroscope and 3-axis accelerometer.Ithelps us to portion orientation,

displacement,velocity,accelerationandotherfeatureslikemotion.Followingfigure

3.6showsMPU6050.

Fig3.6MPU6050[31]

TheMPU6050moduleshownabovecontaina3-axisaccelerometeranda3-axisgyroscope.

Thismakesiteasierforustomeasureasystem'sorobject'sacceleration,velocity,direction,

displacement,andmanyothermotion-relatedparameters.

3.7 BluetoothModuleHC05

Awell-likedmodulelikethehc-05Bluetoothcangiveyourprojectstwo-way(full-

duplex) wireless communication. We can use it by connecting with any

Bluetooth–enableddevice,suchaslaptops,phones,aswellastwomicrocontrollers
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likeanArduino.ItisaslavenodeinHC-05Bluetoothcannotinitiateaconnectorto

additionaldevicesbutcanacceptnetworks.Thismethodissignificantlyfacilitated

bytheplentyofpresentAndroidapplications.Themodulecaneasilybeinterfaced

with anymicrocontrollerthatsupportsUSART because itcommunicatesusing

USARTata9600baudrate.Usingthecommandmode,wecanalsosetthemodule's

defaultvalues.Bluetoothmoduleisshownbelow.

Fig3.7BluetoothHC05[32]

AsshownaboveTheHC-05modulehasaSerialPortProtocol(SPP)tocommunicate,which

makespairingitwithmicrocontrollersfairlysimple.ConnecttheRxpinofthemoduletothe

TxoftheMCUandtheTxpinofthemoduletotheRxoftheMCUtopowerthemodulewith

+5V.

3.8 Resistors

Itisanelectricalconstituentthatregulatesorlimitsthemovementofelectricalcurrentinan

electriccircuit.Theycanalsobeusedtoofferaspecificvoltagefortransistorlikeactive

devices.Inadirect-current(DC)circuit,thecurrentthrougharesistorisdirectlyproportional

tothevoltageacrossitandinverselyproportionaltoitsresistance,allotherthingsbeing

equal. Thiscriterionalsoholdstrueforalternating-current(AC)circuitsaslongasthe

resistorhasnoinductanceorcapacitance.Resistorshavebeenshowninfig3.8.

Fig3.8Resistors[33]

Aboveshownfigindicatesdifferenttypesofresistorsthatcanbeusedwithdifferent

colourbandeachcolourbandindicatespecificvalueofresistor



24

3.9 JumperWires

Jumperwiresareemployedtolinktwocircuitterminalstogether.Jumperwiresare

availablefrom allelectronicsinarangeoflengthsandcollectionsusedfrequentlyin

breadboardsandotherprototypetoolstomakechangingcircuitssimple.Figure3.9

showsjumperwires.

Fig3.9JumperWires[34]

3.10 RFmodule

Aradio-frequencymodule,orRFmodule,isa(often)compactelectronicgadgetused

tosendand/orreceiveradiosignalsbetweentwodevices.Itisfrequentlyusefulto

connectwirelesslywithanotherdeviceinanembeddedsystem.Radio-frequency(RF)

communicationoropticalcommunicationcanbeusedtocarryoutthiswireless

communication.RFisthepreferredmedium formanyapplicationssinceitdoesn't

requirelineofsight.InRFcommunications,atransmitterandareceiverareused.

Theycomeinawiderangeoftypes.Somehavea500-foottransmissionrange.RF

CMOStechnologyiscommonlyusedtobuildRFmodules.Duetothecomplexityof

constructingradiocircuits,RFmodulesarefrequentlyemployedinelectronicdesign.

Thecomplexityofgoodelectronicradiodesigniswellknownbecauseoftheradio

circuits'sensitivityaswellastheprecisionofthepartsandlayoutsneededto

accomplishfunctioningatacertainfrequency.RFtransmitterandreceiverhasbeen

showninfig3.10.

Fig3.10433MHztransmitterandReceiver[35]

Aboveshownfigisof433MHZRFtransmitterandreceivermodulethismodulehas

arangeof300m andoperatingat2-5V,Themodulemonitorstheirbatteryvoltage

andcansleepwithverylowstandbycurrent.
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Chapter#4

ProjectLayoutandSoftware

Simulation

4.ProjectLayoutandSoftwareSimulation

Thesoftware,whichisusedforthesimulationofthisproject,isProteus.Layoutand

Softwaresimulationofthevoiceandgesturecontrolledsmartwheelchairisgiven

below.

4.1 Blockdiagram ofHardware

Blockdiagram ofhardwarehasbeenshownbelow.

Fig4.1BlockDiagram ofHardware

Throughthefigure,wecanseethatatverybeginningitwillcheckifhandgestureis

onornot.Ifyes,thenaccelerometerwillcreateanumericalvalueaccordingto

movementofhand and send itto Arduino Nano.Arduino Nano willcreate a

commandandtransferittomasterBluetoothmodule.MasterBluetoothmodulewill

sendthereceiveddatatoslaveBluetoothmoduleandthentoArduinoUno.Arduino

Unowillsendsignaltomotordriversandmotordriverswillmovethewheel.Ifhand

gesture is noton then itwillwaitfora voice command.Voice command is
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transferredthroughanandroidappandreceivedbyBluetoothmoduleandsignalwill

besenttoArduinoUnoanditwillcontrolmotordrivers.

4.2 Workingprinciple

Thiswheelchairhastwospecialfeaturesfordifferenttypesofabledpeoplewhocan

usegesturecontrolandthevoicerecognitionmethodforthemovementofthe

wheelchair.Inadditiontothemovementincaseofemergencyoranyobstaclefound

infrontofthewheelchair,thewheelchaircanimmediatelystopmoving.Moreover,

themethodsoftheindividualfeaturesaresplitintoseveralpartsindetail.

Gesturecontrolusesanaccelerometer,itisanelectromechanicalgadgetusedto

quantifyspeedinguppowers.Anacceleratorresemblesaprimarycircuitforsome

biggerelectronic gadgets.The capacitance accelerometerdetects changes in

capacitancebetween microstructuressituated in thegadget.Ifan accelerative

powermoves one ofthese structures,the capacitance willchange,and the

accelerometerwillinterpretthatcapacitancetovoltageforelucidation.Afterthe

conversionanalogtodigitalconverterovertheArduino,thesignalsarepassedtothe

DCmotor.DCmotorsthemselvesareextremelybasic;anyfundamentalDCMotor

willhavetwoleadsthatcanbelegitimatelyjoinedtoabatteryorpowersupplyof

adequatelimit.Thesideoftheenginethatisassociatedwiththepositiveofthe

powersourcewillfigureoutwhatdirectiontheenginerotates.

Voicecontrollerisfundamentalpointtocontrolthewheelchairthroughthehuman

voice.Thisventureisforthemostpartutilizedforphysicallytestedindividualswho

aresubjecttoawheelchairandparticularlythosepeoplewhocontrolutilizetheir

handstodragtheirwheelchairbecauseofsomeincapacity.Inthisframework,we

haveutilizedthevoiceacknowledgmentmoduletoperceivethevoiceoftheclient

forcontrollingthebearingofthewheelchair.Theprogressionofutilizedinthis

ventureistoutilizevoiceinordertothistaskcanlikewisefillinandroidapplication.

Theacceptingcircuitisavailableattheswitchboard.Thedirectionwassetinthe

Arduinoboard.Theandroidappcanbeconstrainedbygivingvoicedirections.

4.3 ProjectPCBLayout

ProjectPCBLayoutisahigh-levelboarddesigntoolthatincludessophisticated

manualhigh-speedanddifferentialsignalrouting,shape-basedAutoRouteenhanced

verification,andseveralimport/exportoptions.Eachclassorlayer'sdesignneeds
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are established by netclasses,class-to-class rules,and objecttype-specific

parameters.DipTraceusesadesignphilosophythatincludesreal-timeDRC,which

findsandreportsissuesinrealtime.Theboardmaybestudiedinthreedimensions

andexportedasamechanicalengineeringCADmodel.DesignConceptsEverything

looks to be in orderafterextensive detailing,NetConnectivitytesting,and a

comparisontotheoriginalschematic.

4.3.1 TypesofPCB

TherearethreemajortypesofPCBlayoutaccordingtothecomplexityandqualityof

circuitandcomponentuseincircuitwhichareconciselyexpressedasfollows.

i.SingleLayerPCB

 Asingle-sidedPCB,whichhasonlyonelayerofsubstrateorbasematerial,isthe

mostcommonform ofcircuitboard.Athincoatingofmetal,suchascopper,is

appliedtothelayertomakeanelectricalconductor.Aprotectivesoldermaskand

asilkscreencoatareappliedtothecopperlayeronthesePCBs.Someofthe

advantagesofsingle-sidedPCBareasfollows:

 Single-sidedPCBareutilizedforvolumecreationandareinexpensive

 Theyarealso employedinbasiccircuitssuchaspowersensors,transfers,

sensors,andelectronictoys.

ii.DoubleLayerPCB

Bothsidesofthesubstratedisplaythemetalconductinglayerondouble-sidedPCB.

Throughopeningsinthecircuitboard,metalitemscanbejoinedfrom onesideto

thenext.ThesePCBuseboththethrough-openingandsurfacemountmounting

schemestoconnectthecircuitryoneachside.Thethrough-openinginnovation

entailstheembeddingofleadpiecesintothecircuitboard'spre-boredopenings,

which are then linked to the cushions on the opposing sides.Surface mount

technologyallowselectricalcomponentstobeplaceddirectlyonthecircuitsheets'

outerlayer.Two-sidedPCBhavethefollowingadvantages:

In comparison to through-opening installation,surface mounting allows for

additionalcircuitstobeaddedtotheboard.

ThesePCBareusedinawiderangeofapplications,includingcellphoneframework,

powertesting,testhardware,speakers,andnumerousothers.
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iii. MultilayersPCB

Multi-layerPCB,suchas4L,6L,8L,andsoon,havemorethantwocopperlayers.The

technologyusedinthesecircuitboardsisthesameasthatusedintwo-sidedcircuit

boards.Differentlayersofasubstrateboardandprotectivecoatingsdividethe

layersofmulti-facetPCB.ThePCBareconservativelyestimated.resultinginweight

andspacesavings.PCBwithseveralfaceshaveanumberofbenefits,including:

 Multi-facetPCBhaveanunquestionabledegreeofplanadaptability

 Theyplayanimportantroleinhigh-speedcircuits.Theyprovidemoreroom for

leadershipbyexampleandpower.

4.4 Softwaresimulation

Softwaresimulationdependsonthemostcommonwayofdisplayingagenuine

peculiarity.ThissimulationshowsconnectionofArduinowithmotordrivers,LCD,

ultrasonicsensors,motorsandBluetoothmodules.AllthedataissenttoArduino

and Arduino controland manage the whole process.Circuitsimulation in off

conditionisgivenbelow.

Figure4.2:SoftwareSimulationpatchinginOFFcondition

Throughthefigwecanseethatcircuitisclosedandnosignalisbeingtransferred
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from arduinotothecircuit

Figure4.3showssoftwaresimulationofcircuitinvoicecontrolmode

Fig4.3SoftwareSimulationhavingvoicecontrollerONcondition

Whencircuitisturnedonitwillwaitforgesturecommandwecanseethatwhen

handgestureisnotworkingitisautomaticallyaskingforavoicecommand

Figure4.4showssoftwaresimulationofcircuitingesturecontrolmode

Fig4.4SoftwareSimulationhavinggesturecontrollerONcondition

From abovefigwecanseethatwhengestureisturnedonmaincircuitwill

automaticallyshifttogesturemodeanddisplayamessageofgestureononthe

screen.
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4.9.Flowchart

Aflowchartshowsthephasesofaprocessinalogicalorder.It'sageneral-purpose

toolforoutliningavarietyofprocesses,suchasmanufacturing,administrative,and

serviceprocesses,aswellasprojectplans.Itisacommonprocessanalysistooland

oneofthesevenbasicqualitytools.Aflowchartcouldshow aseriesofevents,

materialsorservicesenteringordepartingtheprocess(inputsandoutputs),choices

tobemade,workersengaged,timespentateachstage,and/orprocessmetrics.

Figure4.5depictsaflowchartofoursystem.

Fig4.5Flowchartofsystem

Theflowchartexplainstheworkingofwheelchairasfirstofallsystem willcheckif
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gesturemodeisonornotifnotthenitwillmovetowardsvoicemodeandacceptthe

respectivecommandsandexecutethem anditwillalsocheckobstacleifobstacleis

detectedthenwheelchairwillstopmovingandwaitforcommandifobstacleisnot

detecteditwillacceptthecommandfrom androidphoneandmoveinthatdirection

ifgesturemodeison system willmovetowardsthegesturemodeandreceive

commandsfrom handgesturemoduleitwillagaincheckforthedistanceandthen

moveinrequireddirection.
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Chapter#5

HardwareImplementation

5.Designandimplementation

5.1 Introduction

Thischapterisaboutthedesignandimplementationofmodulesusedintheproject.The

projectinvolvesimplementationofvoiceandgesturecontrolledwheelchairwhichinvolvea

handmoduleandaandroidphoneforgivingvoiceandgsturecommandswhicharereceived

bybluetoothand rfmoduleandthenthecommandaresenttoarduinounothemain

controllerwhichcontrollthemotionofwheelchair.

5.2 InterfacingofMotors

Asthewheelchairiselectricallypoweredsoithastwo650Wattmotorsalready

implementedonitfigure5.1showstheimplementationofthemotorontheoneside

ofthewheelchair.Themotorsareconnectedtotherelaymodulewhichpowersthe

motorinordertomoveinaspecificdirection.Asthewheelsareindependenttoeach

other’srotation,inordertosynchronizetherotationonemotorisconnectedto

equallydistributetheweightbalance.motorimplementationhasbeenshownbelow.

Fig5.1(650)WattMotorImplementation

Figshowstheimplementationofmotorsthatareattachedtothewheelstheseare

650w12vgearmotorsandcanbearweightofupto170kg.
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5.3 InterfacingofRelays

Inordertogivethecontroltothemotorswhichwillallowthem toturninspecified

directionelectromechanicalrelaysareused.Asweareusing4relaysasshownin

Fig5.2,sowehaveimplementedfourrelaysonbothsidestworelaysforthe

respectivemotor.According to thecommand given byarduino a certain relay

operates and powers the motorin certain direction The relay we used are

electromechanicalswitchthatusesanelectromagnettogenerateamagneticfield

thatcanopenorclosetherelay'scontacts,dependingonthecommandstoturnin

thedesireddirection.Relaymodulehasbeenshownbelow.

Fig5.3RelaysModuleimplementation

Abovefigshowsrelaydrivercircuitfourrelaysareusedeachtworelaysareforfirst

motorandtworelaysareforothermotortheserelaysprovidepowertothemotorsto

moveinaspecificdirection.

5.4 ImplementationofhandmoduleModule

Theinitialinputwillbetakenfrom Gesturemode.Itisplacedontothepatient’shand

asshowninFig5.3.TheGesturemodethatisusedforhanddirectionshasan

accelerometerthatwillcreateanumericalvalueaccordingtomovementofhandand

sendittoArduinoNano.ArduinoNanowillcreateacommandandtransferitto

masterBluetoothmodule.MasterBluetoothmodulewillsendthereceiveddatato

slaveBluetoothmoduleandthentoArduinoUno.ArduinoUnowillsendsignalto

relaysandrelayswillmovethewheelchairaccordingtosignal.Thevoicemodewill

takecommandsifgesturemodeisnotactivated.Itistransferredthroughanandroid

appplacedonwheelchairandreceivedbyBluetoothmoduleandsignalwillbesent

toArduinoUnoanditwillcontrolrelaysaccordingtothespecificinstructiongivenin
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androidapp.Figure5.4showshandmodule.

Fig5.4ImplementationofHandModule

Thehandmoduleasshowninfigisusedforgivingcommandtowheelchairthrough

handgesturesthecircuitforhandmoduleisattachedtoaglovepatientwillwearthe

gloveandmovehandinspecificdirection.

Figure5.5showshardwareimplementation.

Fig5.5CompleteHardware

Abovefigshowscompletehardwarewithwheelchairandhandmodulemain

controllercircuitandbatteryismountedonthebacksideofthewheelchair.



35

Chapter#6

ResultsandDiscussion

6.ResultsandDiscussion

Inthischapterresultsofprojectwillbediscussedindetailvariousparameters

effectingtheperformanceofwheelchairwillalsobediscussed.

6.1 Results

Theindependenceofthosewhoarephysicallyhandicappedisasocialrequirement.

Theusageofwheelchairsenablesthemobilityofthosewithphysicaldisabilities.

Physicallychallenged individuals utilized manualwheelchairs atfirst.However,

electricallypoweredwheelchairsarebecomingmoreandmorecommoninsociety.

Theproject'sobjectivewastocreateavoice-andgesture-controlledwheelchairfor

peoplewithdisabilities.Thetechnologywastestedforthemotionofthewheelchair

utilizingvoiceandgestureafterthedesignandconstructionofthewheelchairwith

thecorrespondinginterfacecircuits.Modernconceptswereusedtoimplementthe

suggesteddesign.Followingthedevelopmentofthewheelchair'ssmoothlyequipped

design,thiswouldbeadoptedforindividualswithdisabilities.Wehavechosena

Bluetooth moduleforcommunication ofvoicebecauseweareemploying dual

modes,and each modehasadifferentcommunication module.TheBluetooth

communicationwiththewheelchaircanoperateatitsbestrangeof10meterswitha

responselatencyof0.47secondsbeforetheconnectionbecomesunreliable.A433

MHzfrequencyRFmodulewasusedforgesture.Thetestresultsshowedthat100m

with a 0.6 second response time was the ideal distance for Bluetooth

communicationwiththewheelchair.Itisnecessarytotestthewheelchair'svelocityin

twodifferentscenarios.Thevelocityisfirstmeasuredinanunloadedstate.The

wheelchairwasdesignedtomovestraightahead,anditsspeedwasmeasuredat

1.53feetpersecond.Second,thewheelchairwaspermittedtotransport15kgof

weight,andthevelocitywasdeterminedtobe1.24ft/s.Finally,a30-kgpersonsat

downinthewheelchair.Thevoice-activatedwheelchairwaspermittedtotravel

straightahead.Withthisload,thewheelchairmovesata1.21ft/sspeed.Basedon

the aforementioned finding,the load has an impacton the voice-controlled
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wheelchair'svelocity.Astheloadcarriedbythewheelchairsystem increases,itis

notedthatthewheelchairsystem'svelocitywoulddropproportionally.

6.2 Discussion

Theprototypewillinitiallywaitfortheturningongesturemodeintheabsenceofa

gesture,speechmodewillautomaticallyswitchon.Followingcaseswereobserved.

Case1:VoiceMode

Thespeechrecognitionmodulewillacceptavoicecommandfrom anAndroidphone

andrespondwiththedesiredsignal,whichisrepresentedasavoicecommand,while

alsorecognizingtheuser'sinput.Forward,left,right,leftforward,rightforward,and

stoparethesixuserinstructions.Themotorcontroldirectionforeachcommandwill

varyandbeadjustedseparately.

Left:

ifthevoicecommandisleft,theleftwheelwillbesettoreverse,andrightwheelwill

besetasforward.

Right:

ifthevoicecommandisright,theleftwheelwillsettoforward,andrightwheelwill

setasbackward.

Forward:

ifthevoicecommandisforward,bothleftandrightwheelwillsettoforward.

LeftForward:

ifthevoicecommandisleftforwardthentheleftwheelwillbesettoreverse,and

rightwheelwillbesetasforwardandaftersomedelaybothwheelswillstopand

thenbothleftandrightwheelwillsettoforward.

RightForward:

ifthevoicecommandistheleftwheelwillsettoforward,andrightwheelwillsetas

backward.aftersomedelaybothwheelswillstopandthenbothleftandrightwheel

willsettoforward.

Stop:

ifthevoicecommandisstopthenbothwheelswillstop.
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Case2:GestureMode

Ingesturemodethesystem willacceptcommandfrom gesturemoduleanddetect

whatisuserinputtherearefive-usercommandsforward,backward,left,rightand

stop.

Forward:

ifthevoicecommandisforward,bothleftandrightwheelwillsettoforward.

Left:

ifthevoicecommandisleft,theleftwheelwillbesettoreverse,andrightwheelwill

besetasforward.

Right:

ifthevoicecommandisright,theleftwheelwillsettoforward,andrightwheelwill

setasBackward.

Stop:

ifthevoicecommandisstopthenbothwheelswillstop.
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Chapter#07

EnvironmentalandSocietalAspects

7.EnvironmentalandSocietalAspects

Thischapterisallabouttheenvironmentaland societalaspectsthatmaybe

occurredinthepresentedworkandwillaffectsociety.

7.1 EnvironmentalAspects

EnvironmentalaspectsarethoseelementsofanorganizationThepresentedwork

playsavitalroleforhandlingproblemsinenvironmentbecausepowerwheelchair

thatcollectsinformationondriverbehaviorandinteractionwiththeirenvironment.

Thisisdonethroughtheuseof sensorstoprovidefeedbackonadriver'sabilityto

controlthedeviceandnavigatetheirenvironmentsafely.Somemajoraspectsofthis

projectthataffectstheenvironmentpositivelyarediscussedbelowindetail.

7.1.1 CleanandSafe

This projectis environmentally friendly because no waste is produced while

working/operatingthemodule.Itcausesthereducingriskofelectrichazardsfrom

environmentasmostofworkisdoneautomaticallybasedonconditions.

7.1.2 Cost/EnergyEfficient

Thedcbatterysupplywillhelporganizationsto managetheirenergyuseina

sustainableway.Smartdevicesareusedtoassembleit.Thesesmartdevicesare

requiredthelesselectricitytopower.ThiswillReducesthecostsandenvironmental

impactsaswell.

7.1.3 ReducedEnvironmentalFootprints

Asthedc-basedsupplywheelchairsystem isbasedonautomationwhicheffectthe

environmentby streamlining equipmentand processes and using less space,

automationuseslessenergy.Reducingyourenvironmentalfootprintcansavereal

money.



39

7.1.4EnhancingUnsustainableexploitationofNaturalResources

Enhancementofunsustainableexploitationofnaturalresourcesiscausedespecially

ifourdependencyonraremetalsforproductionofelectronicequipmentfurther

deepens.Hence,smartwheelchairsystem enhancesthoseresourcesineachaspect

aslossinproductsduringdevelopmentdecreasesaswellaswithbyefficientlyusing

theenergyalsoenhancestheexploitationofresources.

7.2SocietalAspects

Societalaspectsaretheeffectsofabusinessororganization'sactivities,products,

orservicesonsociety.Thesecanincludeeconomicimpacts,socialimpacts,and

environmental impacts. A smart wheelchair system delivers a number of

environmentalbenefits.Itmainly Providessharednavigationassistance(obstacle

avoidance)and targettracking.Provides obstacle avoidance and task specific

operating modes.Theuseofsmartwheelchairisimportantto human society

for handling problems in the environment.The use ofsmartwheelchairhas

increasedsincethenumberofdisablepeoplesincreases.Byusingdcbatterysupply,

we’llreduceourcostswhilebeingcomfortableinsideourhomes.Somehelpful

aspects ofdesigning in the presented work thatare affected the societyare

explainedbelowindetail.

7.2.1EnhanceSafety

Inthisprojectasmartwheelchaircanbedonebyaddingsensorstodetectobstacles,

implementingobstacleavoidancealgorithms,andaddingsafetyfeaturessuchas

seatbeltsandemergencybrakes.designingprocesseshavehelpedtoreducethe

sufferingandriskstospeciallychallengedpersons,allwithoutmajordisruptions.It

canprovidedesigning,fabricationandanabilitytoreactagainstemergenciesnot

oftenfoundinmanualabilities.

7.2.2ReduceHumanError

By reducingtheriskofhumanerrorincommondailytasks,smartwheelchairgives

uspredictableandrepeatableprocessesformanagingpatternstoimprovestability,

speedchangesandincreaseuptime.

7.2.3Performanceandcreativity
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Smartwheelchairprovidesbetterandmoreefficientwayofdoingspecifictasksbut

designinghardwareandsoftwarewilltaketimetoreplacethehumanintellectual

skills.Itmeans thatboundaries ofcreativity have been extended with the

introductionofsmartwheelchairtothesocietybutstillithaslimitationwhenit

comestothehumanintellectualskillsforcriticalthinking.Smartwheelchairhelps

extendingthelimitsofcreativitybutrequireshumaninteractionorcollaboration.

7.2.4ChangeinEducation

Radicalchangeofeducationisenforcedbythedramaticchangesofrequirements.

Tooperateasmartwheelchairthemaindirectionsareasfollows:

 Physicallychallengedpeopletobeeducated

 Knowledgeandskillstobelearnt

 Methodsandphilosophyofeducation.

7.2.5ChanginginLabour

Themajorpointaboutthefuturechangehasfocusedonthechangingroleof

humanlabourinanageofdesigning.Indeed,thecurrenttechnologiesalready

allowsmartwheelchairofhalfofallactivitiesthatphysicallychallengedpeople

arecurrentlyableto do.Theyalso significantlytransform currentbusiness

models and producer-customerrelationships and create new employment

opportunitiesforthose abletousethem.

7.2.6EnhancingBusiness

Makingpositivechangesandimplementingnew softwaretooperatethesmart

wheelchaircanalsogiveothersavaluableawarenessintoyoursmartwheelchair

business.Byreportingonourimprovementsovertimewecancelebrateour

transition and usethisopen approach to build trustwith existing physically

challengedpeopleandattractnewones.

7.3MappingofFYDPwithSDGs

SDG’sareacollectionof17interlinkedglobalgoalsdesignedtobea“blueprintto

achieveabetterandmoresustainablefutureforall”,integratedandindivisibleto

balancethethreedimensionsofsustainabledevelopment.ThemappingsofSDGs
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withourfinalyearproject(FYDP)areshownbelowinTable7.1.

Table7.1MappingofFYDPwithSGDs

ProjectTitle

“DesignandfabricationofVoiceandGesturecontrolledsmartwheelchairusingdc

motorsforphysicallychallengedpersons”

GOAL01:NoPoverty

GOAL02:ZeroHunger

GOAL03:GoodHealthandWell-Being 

GOAL04:QualityEducation

GOAL05:GenderEquality

GOAL06:CleanWaterandSanitation

GOAL07:AffordableandCleanEnergy

GOAL08:DecentWorkandEconomicGrowth 

GOAL09:Industry,InnovationandInfrastructure 

GOAL10:ReducedInequality 

GOAL11:SustainableCitiesandCommunities 

GOAL12:ResponsibleConsumptionandProduction

GOAL13:ClimateAction

GOAL14:LifeBelowWater

GOAL15:LifeonLand

GOAL16:PeaceandJusticeStrongInstitutions

GOAL17:PartnershiptoAchievetheGoal
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Chapter#08

ConclusionandFutureSuggestions

8.ConclusionandFutureSuggestions

Conclusionandfuturerecommendationofvoicecontrolledandgesturecontrolled

smartwheelchairforespeciallyablepersonsusingDCmotorsarediscussedinthis

partofthesisandarewrittenbelow.

8.1 Conclusion

Being unable to utilize conventionalwheelchairs,people with disabilities are

encounteredhere.Theyrequireassistancefrom someonetocompletetheireveryday

tasks.Thiswheelchaircanbeutilizedbypeoplewithavarietyofdisabilities,suchas

mentalincapacity,physicaldisability,speechimpairment,hearingloss,andvisual

loss.Thiswheelchairoffersvoicecontrolandhandgesturesformobility,makingit

simpleforpeoplewithmultipledisabilitiestooperate.Wheels.Thewheelchair'sdual

modeoperationmakesitspecial.Ithelpsthepatientbecomeautonomoussothat

theycanmovearoundontheirown.Thevoice-controlledmodeisthefirstonewe

offer.Wegiveitsixspokencommandsratherthanutilizingtheoutdatedbuttonsor

dragging the wheels.Left,Right,Forward,Right,Left,Forward,Stop.thatis

recognizablebytheRFmodule,whichexecutesactivitieslikemovingahead,which

causesthewheelstogoforward,etc.,andchecksitsdatabase.

Gesture-controlledmode:Wecanmoveourhandstomanoeuvrethewheelchair.All

youneedisalittletransmittingdevicethatfitsinyourpalm andhasanacceleration

meter.AnArduinoNano,anmpu6050,andanRFtransmittermodulemakeupthe

transmittingdevice.Atthereceivingend,aslaveRFmoduletakesintheencoded

data.Afterthemicrocontrollerhasexaminedthisdata,ourrelayswillthereafter

operateasinstructed.Itoperatesusingthestrategyofswitchingtovoicecontrol

first.Ifitdoesn'tgetanycommands,itswitchestogesturecontrolmodeandbegins

takingthem.Itincreasestheindependence,mobility,andsocialinteractionofpeople

withdisabilities.Weputthiselectricwheelchairthroughseveraltestsandevaluated

itsperformance.Weareworkingtocreateasystem thatwouldgreatlyeasethelives

ofdisabled individuals and help them become independent.Projectrequires
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expertiseinbothsoftwareandhardwaredesign.

8.2 FutureRecommendations

 People with specialneeds who are unable to regulate theirmotions,

especiallytheirhands,caneasilyaccesswheelchairsthankstovoicecontrol.

Forincreasedefficiency,wecanaddmorecommands,andwecanteachour

moduletorecognizeotherlanguagesandsounds.

 Byemployinggesturemodeonthewheelchair,thehandgesturegivesaguy

whose entire bodyis paralyzed fullcontrolso thathe can live his life

independentlywithoutanyone's help.Itreduces the separation between

humansandmachines.Byincludingfaceandhandmotions,itcanbemade

morepowerful.

 This idea could eventuallyincorporate obstacle detection to improve its

effectivenessandsafety.

 Wecanincludeyetanotherfunctionthatallowsthewheelchairtomove.on

variousangles.

 Toexpandthisprojectwider,variablespeedcanbeincluded.

 Thewheelchair'sbatterytimingcanalsobeimprovedtoallow forlonger

operation.

 Tomakeitmoreexactandsafer,wemayadditionallyincorporateobstacle

avoidance.

 Wecanidentifybraincellsandsteerthewheelchairalongthedesignated

courseusingbrainsensors.

 Thiswheelchaircanalsobeequippedwithobstacledetectiontoalertthe

patienttoanyobstaclesthatmaybeapproachingwithinapredetermined

distance.

 Androidapplicationscanusetongue-operatedtechnologiesusingBluetooth.

 Wheelchairmaybemovedindifferentdirectionsusingeyeretinaandoptical

sensors.
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 Usingneural-basedalgorithms,wecanalsoincreasetheeffectivenessofa

voice-controlledwheelchair.
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