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Abstract i- iAn iautomatic ismart iwheel ichair iplays ia 
imajor iand iimportant irole iin ilife iof i idisabled iperson. 
iThis iproject idescribes ian ieconomical isolution iof irobot 
icontrol isystems. iThe ipresented iwheelchair icontrol 
isystem ican ibe iused ifor idifferent isophisticated irobotic 
iapplications. iThis ipaper ibriefs ia imultifunctional 
iwheelchair ifor idisabled imob iusing, itouch iscreen, 
iultrasonic isensor iand iGSM isystem iinterfaced ithrough 
imicrocontroller iwhich iultimately iabolishes iswitching 
itechnology iand ithus ioptimizing ihardware icost. iThis 
iproject idescribes ian ieconomical isolution iof irobot 
icontrol isystems. iThe ipresented iwheelchair icontrol 
isystem ican ibe iused ifor idifferent isophisticated irobotic 
iapplications. 

Key iWords: iautomatic; itouch iscreen; iPIC; 
iwheelchair; iultrasonic isensor; iGSM; iwireless; 
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1. INTRODUCTION i 

The ibody iof iwheelchair iis icustomized iin isuch ia iway 
ithat itouch iscreen ipanel iis iplaced ion iarmrest ipad 
iand irest iof ithe icircuitry iis iboxed ijust iunderneath 
ithe iseat iand iabove ithe icross ibrace, imaking ithe 
iarrangement ilucid, isteadfast ithereby iletting iusers isee 
ijust ithe irelevant idetails. iBy ienabling itouch iscreen 
ithe iuser ican icontrol ithe imobility iof iwheel ichair iby 
ione ifinger itouch. iAlong iwith iwheelchair imovement iit 
ifacilitates iobstacle iavoidance ifacility iand iemergency 
icalling iwhich ileads ia imerit ifor ia icare itaker ibesides 
ijust ifor ithe idisabled iperson ihim/herself. 

 i This iintelligent isystem icomprises iof iRF itransceiver, 
iGSM imodule, iultrasonic iHc-sr04, iTouch iscreen iand 
ione iPIC imicrocontroller iwhich igathers icommand iand 
icontrols ithe iwheelchair ioperations iaccordingly. iThe 
iwork iherein iis ientirely icontrolled iby iTFT itouch 
imodule istm32F429 iand ithe icommands ifrom ithe 
itouch iscreen ithrough iRF itransmitter iare ireceived iby 
ithe imicrocontroller. iThe icommand ireceived iby iPIC 
ifurther idecodes ithe isignal iand iperforms ithe ispecific 
ioperation iin iaccordance iwith ithe ioption ichosen ion 
ithe iTouch imodule. iAt itimes iwhen icritical isituation 
iarises, ithe iuser imay ineed ito iping isome ianother 
iperson ito iseek ihelp. i 

This iintelligent isystem icomprises iof iRF itransceiver, 
iGSM imodule, iultrasonic iHc-sr04, iTouch iscreen iand 
ione iPIC imicrocontroller iwhich igathers icommand iand 
icontrols ithe iwheelchair ioperations iaccordingly. iThe 

iwork iherein iis ientirely icontrolled iby iTFT itouch 
imodule istm32F429 iand ithe icommands ifrom ithe 
itouch iscreen ithrough iRF itransmitter iare ireceived iby 
ithe imicrocontroller. iThe icommand ireceived iby iPIC 
ifurther idecodes ithe isignal iand iperforms ithe ispecific 
ioperation iin iaccordance iwith ithe ioption ichosen ion 
ithe iTouch imodule. iAt itimes iwhen icritical isituation 
iarises, ithe iuser imay ineed ito iping isome ianother 
iperson ito iseek ihelp. 

2. LITERATURE iREVIEW 

2.1 History iand iEvolution iof i iWheel ichair 

 The ifirst iwheel ichair iwas iinvented iin ithe i1595 
icalled ias iinvalids ichair iwas imade ifor ithe iking iof 
iSpain icalled iPhillip. iLater iin ithe iyear i1655 iStephen 
iFarfler ibuilt ia iself-propelling ichair ion ia ithree iwheel 
ichassis ias ishown iin ifigure. iIn ithe iyear i1783 iJohn 
iDawson iof iBath iTown iEngland iinvented ia iwheel 
ichair inamed ias ibath iwheel ichair. iThe ichair iwas 
iwith itwo ilarge iwheels iand ione ismall ione. iIn ithe 
iyear i1869 ipatent ifor ia iwheel ichair iwith irear ipush 
iwheels iand ismall ifront icasters iwere iinvented, iin ithe 
iyear i1881 ithe ipush irims ifor iself ipropulsion iwheel 
ichair iwas iinvented ias ishown iin ifigure. iIn i1900 ithe 
ifirst ispoked iwheel ichair iwas iinvented iand iin ithe 
iyear i1916 ifirst imotorized iwheel ichair iwas iinvented 
iby iBritish iEngineers. iIn ithe iyear i1932, iHarry 
iJennings ibuilt ithe ifirst ifoldable iwheel ichair. 

2.2 Different iTypes iof iWheel iChairs 

There iare ivarious itypes iof iwheel ichairs, iwe iare 
idifferentiating ithe iwheel ichair ibased ion ithe imode iof 
ipower iused ifor idrive. iThese iwheel ichairs iare 
idifferentiated iin ito itwo itypes ias ibelow: i 

A) iManual iwheel ichair 

B) iElectric ipowered iwheel ichair 

A) Manual iWheel iChair 

The iself ipropelled iwheel ichairs i(Figure i1) iare idriven 
iby ithe iuser iby iusing ithe irear iwheels i(diameter iof 
i20-26”) iwhich iresembles ito ithat iof ibicycle ibut ihas 
ian iadditional irims iknow ias ihand irims iare ifor ithe 
imovement iof ithe ichairs iby imeans iof ipushing 
iforward ior ibackward. iThe ihand irims iare iof idiameter 
ilesser ithan ithe irear iwheels. iUse iof itwo ihand irims iat 
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ia itime igives istraight imovement iof ithe ichair, iuse iof 
ione iof ithe irim igives ithe iturning imovement ito ithe 
ichair itowards ileft ior iright. 

 

Fig.1: iSelf iPropelled iWheel iChair 

Manual iwheel ichairs iare idriven iwith ithe ihelp iof iman 
ipower ias isource iof ienergy ifor imoving ithe ichair, 
ithese iare iself ipropelled ior ipropelled iwith ithe ihelp 
iof iattendee. 

Attendant ipropelled iwheel ichairs iare ithose iwheel 
ichairs iwhich iare iknown ias itransport iwheelchairs 
ithat irequire iattendees ihelp ifor ithe imovement. iThe 
iwheel ichair iis idesigned isuch ithat ithere iis ino ibig 
irear iwheels iwith irim ifor ithe imoving, imoulded 
iseating, ilight iweight, ipush ihandles, isupport ibackrest, 
ihand ibrake isystem. iThese ichairs iare icommonly iseen 
iin iairports ito imove ipassengers iin ito ithe iseats. 
iManual iwheel ichair iare iagain iclassified iinto itwo 
itypes ias ishown iin ibelow i: 

a) Rigid iwheel ichair i 

b) iFoldable iwheel ichair 

B) Electric iPowered iWheel iChair 

The iwheel ichair ithat iruns iby imeans iof iElectric 
imotor iis iknown ias ielectric-powered iwheelchair, ithis 
iwheel ichair irequires inavigational icontrols, iusually ia 
ismall ijoystick imounted ion ithe iarmrest. iFor iusers 
iwho icannot imanage ia imanual ijoystick, ihead iswitches 
iare iprovided iand ichin-operated ijoysticks iare 
iprovided, iother ispecialist icontrols imay ialso ibe 
iprovided ifor iindependent ioperation iof ithe 
iwheelchair. iMotorized iwheelchairs iare iuseful ifor 

ithose iunable ito ipropel imanually ior iwho irequire 
itravelling ifor ia ilong idistance iwhich icreates idifficulty 
ifor imanual ioperation. iThese iwheel ichairs iare inot 
ionly iused iby itraditional imobility iimpairments ibut 
ialso iby icardiovascular ipatients. iDifferent itypes iof 
ielectric iand ihydraulic ipower idriven iwheel ichairs iare 
ias ishown iin iFigure i2. 

The iadvent iof ithe ipower ibase, iwhich isits ibeneath 
ithe iseat iand icontains ithe imotor iand ibatteries, 
iallowed ifor isignificant imechanical iadvancements iin 
ielectric iwheelchairs. iThe ipower ibase iseparated ithe 
ielectric iwheelchair iinto itwo icomponents: ithe ibase, 
iwhich iprovided ithe imobility, iand ithe iseating isystem, 
iwhich iprovided ithe ipostural isupport. iAt ithe isame 
itime ithat ia ishift ifrom ia iconventional ipower 
iwheelchair ito ia ipower-base iwheelchair iwas itaking 
iplace, isignificant iadvancements iwere ioccurring iin 
ielectronic isystems. iSome iof ithose imechanical iand 
ielectrical iadvancements iincluded ithe iability ito iadd 
ipower itilt iand irecline isystems iand iprogrammable 
iperformance isettings i(e.g., iforward ispeed, iturning 
ispeed, iand iacceleration). 

Joysticks, ithe imost ibasic iand icommon idevices iused ito 
icontrol ielectric iwheelchairs, icame ito iresemble ithose 
iused iwith computer igame consoles. 

 

Fig.2: iElectric iPowered iWheelchair 

3. DESIGN iOF iWHEELCHAIR iSYSTEM 

The iconstruction iof ithe ismart iwheelchair iis ibasically 
icategorized iin itwo isections, ihardware iand isoftware. 
iThe iHardware iimplementation iincludes iinterfacing 
idual imotor idriver iwith iPIC16F887, iGSM imodule, 
iultrasonic isensor ialong iwith iRF ireceiver. iThe 
iSoftware iimplementation iemphasis ion iprogramming 

https://www.britannica.com/topic/electronic-game
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ithe iPIC imicrocontroller ithrough iMPLAB®X iIDE, 
idesigning iof iGUI idisplay iusing iKEIL iµvision5 iand 
iSTM32F429 ilibraries. 

3.1 Hardware iImplimentation 

Four imotors iare iinterfaced iwith icontroller iwith ihelp 
iof imotor idriver. i12v ibattery isupply iis igiven ito iduel 
imotor idriver. iDuel imotor idriver ibased ion iH iBridge 
icontrols ithe imovement iof imotor iwhich iare 
iconnected iwith iwheelchair ienable ito imove iwheel 
ichair iforward ibackward ileft iand iright idirection. i 

The iwheelchair iusers iare ialso ifacilitated iwith iwireless 
icommunication ifor iemergency isituation. iThe 
iIntelligent iwheelchair iis ideveloped ias ia ivery ilow 
icost iproduct. iIt iis idesigned ias ian iembedded isystem 
iand iis idirectly iusable; iit idoes inot irequire ia ilaptop 
ior iother iheavy idevices ias icompared ito ithe 
isophisticated iwheelchair iproducts iavailable itoday. 
iHence iit iproves ito ibe iideal isolution ifor iphysically 
idisabled iand ielderly ipeople. 

iIn ithe isituation iwhere ino iof idisabled iand 
ihandicapped iare iaggravating iwith iwar iand iaging, ithis 
iproduct ihas igreat itimely ivalue. iIt ialso icontains 
iobstacle idetection itechniques iwith ithe ihelp iof iIR 
isensor. iThis iallows ithe iuse iof iwheelchair ifor 
idisabled iperson ito ilower ithe icost iand iimprove 
ieffectiveness. 

The iwheel ichair ithat iruns iby imeans iof iElectric 
imotor iis iknown ias ielectric-powered iwheelchair, ithis 
iwheel ichair irequires inavigational icontrols, iusually ia 
ismall ijoystick imounted ion ithe iarmrest. i 

 

Fig.3: iBlock iDiagram iof iMultifuctional iWheeelchair 
iSystem 

 

 

The iwheelchair iusers iare ialso ifacilitated iwith iwireless 
icommunication ifor iemergency isituation. iThe 
iIntelligent iwheelchair iis ideveloped ias ia ivery ilow 
icost iproduct. iIt iis idesigned ias ian iembedded isystem 
iand iis idirectly iusable; iit idoes inot irequire ia ilaptop 
ior iother iheavy idevices ias icompared ito ithe 
isophisticated iwheelchair iproducts iavailable itoday. 
iHence iit iproves ito ibe iideal isolution ifor iphysically 
idisabled iand ielderly ipeople. iIn ithe isituation iwhere 
ino iof idisabled iand ihandicapped iare iaggravating iwith 
iwar iand iaging, ithis iproduct ihas igreat itimely ivalue. i 

 

Fig.4: iBlock iDiagram iof iReciever iSection iof 
iWheelchair 

To iaccommodate ithis ipopulation, iseveral iresearchers 
ihave iused itechnologies ioriginally ideveloped ifor 
imobile irobots ito icreate i“smart iwheelchairs.” iA ismart 
iwheelchair itypically iconsists iof ieither ia istandard 
ipower iwheelchair ibase ito iwhich ia icomputer iand ia 
icollection iof isensors ihave ibeen iadded ior ia imobile 
irobot ibase ito iwhich ia iseat ihas ibeen iattached. iIt iis 
iworthy ito irecall ithat ithe iaim iof ithis istudy iwas ito 
idevelop ian iintelligent irobotic iwheelchair ito iprovide 
iindependent imobility ito icognitively iand imotor 
idisabled ipeople. 

Motorized iwheelchairs iare iuseful ifor ithose iunable ito 
ipropel imanually ior iwho irequire itravelling ifor ia ilong 
idistance iwhich icreates idifficulty ifor imanual 
ioperation. iThese iwheel ichairs iare inot ionly iused iby 
itraditional imobility iimpairments ibut ialso iby 
icardiovascular ipatients. 
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Fig.5: iBlock iDiagram iof iTransmitter iSection iof 
iWheelchair 

The idesign iof iwheel ichair istarted iby imeans 
iof iliterature ireview ito iknow iits ievaluation ifrom 
iearlier ito ithe ipresent igeneration. iMarket istudy iwas 
icarried iout ito iknow ithe ipresent icompetators 
iavailable iin ithe imarket iwith icost ianalysis iof ithe 
iexisting iproduct. iEthnography istudy iwas idone ito 
iobserve ithe ineed, ithe iimportance iof ithe iexisting 
iproduct iand ito iaddress ithe idesign igap iin ithe 
iexisting iproduct ito ithe iuser ineed ithrough 
iquestionnaries. iThe ifeed iback iwas itaken ifrom 
idifferent iusers iand iattendees, iconcept igeneration iand 
idesign iexecution iwas idone iby ithe iimplementation iof 
idesign imethodologies ilike iQuality iFunction 
iDeployment, iMind imapping, iProduct iDesign 
iSpecification. i 

 

Fig.6: iTouch ipad iOperated iWheelchair 

 

 

3.2 iSoftware iDesign 

 

Fig.7: iFlow ichart iof iwheelchair isystem 

Software idesign ienables ithe iadaptive ichanges 
iin ithe isystem iwithout ichanging ithe ihardware ias iper 
ipatient’s irequirement. iSome iadditional ifacilities ican 
ibe iadded iwith ithe ihelp iof isoftware. iPatients iwith 
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icognitive idisorder irequire idifferent iarrangement ithan 
ielderly ipatients. 

A) i ALGORITHM i 

1) istart i 

2) iTurn ion ipower 

3) iGive icommand ion itouch iscreen ipanel i 

4) iChoose inavigation ioption ias iper iindoor ior ioutdoor 
ienvironment. 

5) iAvoiding iobstacles iautomatically ithrough isensors i 

6) iReach idestination 

7) iStop 

4. CONSTRUCTION iAND iDESIGN i 

4.1 Obstacle iAvoidance iSystem 

In ithis iwork ihc-sr04 iultrasonic isensor iis 
iimplemented, iit iprovides itrig iand iecho ipin ifor 
iinterfacing iwith iany imicrocontroller. iWith ithe ihelp iof 
iPIC iwe ihave isent ipulses ito itrig ipin ito itake 
imeasurement, iwith ihelp iof ipulse, isensor iwill iable ito 
isend iultrasonic iwaves. iIt iwill icome iback ito ithe 
isensor iwhenever iobstacle iis idetected iin ipermissible 
iregion. iWe irequire idefining ipins iand iby iusing iTRIS 
iregister iin iPIC iwill iset iTRIG ipin ias ioutput iand iecho 
ipin ias iinput. iOur itarget iis icreating ifunction iwhich 
iwill isend ipulse ito itrigger ipin, iwith ithe ihelp iof itimer 
iwe ican imeasure itime iby iusing istart itimer iand ifind 
irising iedge ion iecho iline iwhist iwill istop itimer iwhen 
iwe iget ifalling iedge. iUsing ithis imethod iwe iare iable 
ito ifind iout ilength iof ipulse iin imicroseconds. iBy iusing 
itime iand idistance irelation iformula iwe iare iable ito 
icalculate idistance iof iobstacle ifrom iwheelchair. 

We ican imanually iset ithe idistance ias imuch iwe 
ineeded. 

4.2 .Design iOf iTouch iPannel 

We ihave ichosen itouch iscreen iover ibutton iand 
iswitches ibecause iof iless irequirement iof iexternal 
ipressure iand iprovides iGUI iinterfaces. iIt iis i4 iwire 
iresistive itouch iscreen, ias iwe itouch iparticular iarea 
ion itouch iscreen iit iwill icreate iresistance idifference 
ibetween ix iand iy ilayers iand ibased ion iit ithe iposition 
iof itouch ican ibe idecided ithat ican ibe imeasured iby 
iapplying i5v idc ito itwo iends iof iwires iand imeasuring 
ioutput ivoltage iwith iA/D iconverter iand idigital isignal 
iwill ibe ireceived iby imicrocontroller iunit. i 

STM32F429 idiscovery iboard ihas iinbuilt i2.4'' iQVGA 
iTFT iLCD iwith iresolution iof i240*320 iand iworks 
ibased ion iARM iprocessor. iTouch iscreen iis itwo 
idimensional idevice ithereby itouch idigitizer icoordinate 

isystem iis iused. iIn iportrait iorientation, iorigin istarts 
iat iupper ileft icorner, iwith iX ias ihorizontal iand iy ias 
ivertical. iCode iis icreated iusing iKEIL iµvision5 ifor 
idesigning iof iGUI idisplay iand iReading iX, iY ipositions 
ifrom itouch iscreen. iCode iis idesigned ifor 
iSTM32F429ZIT6 icontroller. iHave icreated idifferent 
ifunctions iusing ilibraries iavailable ifor istm32 icreated 
ifunction iwill iwait ifor itouch ioperation iand iwhen 
iparticular ibutton ion itouch iscreen iis ipressed, iit 
ireturns iX,Y ico-ordinate irespectively. 

4.3 Emergency iAlert iSystem 

 

Fig.8: iFlowchart iof iEmergency icalling isystem 

The imerit iof iusing iGSM imodule iis iwe ican idirectly 
iinterface iit iwith iPIC icontroller iwithout iintroducing 
iany iline iconverter ito icontrol irs232logic ito iTTL 
ioutput. iAT icommand iis iused ito iaccess idata iand 
iconfiguration iwith irespect ito imobile idevices, iSIM 
icards iand imodem. 
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Using ithe iPUGH imethod, iconcepts iare ianalyzed ifor 
ivarious iparameters iof ieach imodel iagainst ithe ifixed 
irating ifor ieach iparameter, iits ipluses iand iminuses iin 
iterms iof iits iusability, iperformance, iunique ifeatures, 
ietc iare icounted. iBased ion ithe ioverall irating, iconcept 
iis iselected ias ifinal itrolley idesign. 

For iEmergency icalling iwe iare iusing isecond 
igeneration imobile itechnology iglobal isystem ifor 
imobile i(GSM). iGSM imodule iis iinterfaced iwith 
iPIC16F877A i ito idial ia iparticular imobile inumber 
iusing iAT icommand iin iEmergency isituation. 

5. Implimentation iOf iDesigned iSystem 

 

Fig.9: iDeveloped iwheel ichair 

After ithe igeneration iof iconcepts, ithe isketching iand 
irendered iimages iof idifferent itypes ialong iwith 
idepiction ito iunderstand ithe iworking iprinciples iwere 
iprepared. iA itotal iof i5 iconcepts iwere igenerated. i 

These iwere iexplained ito ivarious ipeople iin ithe 
icommunity. iBased ion ithe iexplanation iand itheir 
iunderstanding iof ithe iconcept ithrough ithese iimages, 
ivarious ifeedbacks iwere icollected ifrom ithem. iThe 
ifeedbacks iwere ianalyzed iand icategorized iaccording 
ito idesign iparameters ithrough iwhich ithe ipros iand 
icons iof ieach iconcept iwere istudied iand ithe ibest 
iconcept ifor ichosen ifor ithis istudy iby iPUGH imethod. 

Four ifundamental irequirements ifor iself-governing 
ioperations ifor ipeople iwith imotor-impairments iare 
iMobility, iAmbient icontrol, iHealth imonitoring iand 
iemergency ihandling istands ivital ifor itransitioning ito 
iliving iindependently. 

 

 

Fig.10: iTouch iPad iof iWheelchair 

6. ADVANTAGE i 

i. Highly iuser ifriendly i 

ii. Easy ito idesign iand imanufacture 

iii. Highly iportable i 

iv. Less iwire icomplexion 

7. DISADVANTAGE 

i. Stress ion ihuman ifinger ifor ilarge iuse 

ii. Absence iof iauto ibraking imechanism i 

8. FUTURE iWORK 

Much ifuture iwork iis ito ibe icompleted ibefore 
icommercialization iof ithis iproject. iThis iincludes 
ifurther idevelopment iof ihardware iand isoftware. iIt 
ialso iincludes ithe ifull itesting iof ithe isystem. iThe 
isystem ican ibe iredesigned iand irebuild ias iper ithe 
ipatients irequirement.Future iwork iwill ifocuses ion 
ivalid iimplementation iof iAnti-breaking isystem iand 
iEmergencybreaking isystem. 

Many ifactors ilike ithe iweight iof ithe iuser, ithe iage iof 
ithe ibatteries, iand ithe itype iof iterrain ibeing itravelled 
ican iinfluence ithe ibattery irange, ihenceforth ifuture 
iwork iprioritizes ion ienhancing ifunctionalities iwhich 
iwill iallow ito imove ithem iwithout imuch iinteraction 
ifrom iuser imaking iit imore iautonomous. iWe ihave 
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iplanned iwide irange iof iactivities ithat iwill ibe iuseful 
ito ievaluate isystem. 

9. CONCLUSIONS 

We ihave idescribed ithe isystem iwhich iis idriven iby ithe 
isensors iand iadvanced ialgorithm. iThough iwe iare 
imainly ifocusing ion itouch iscreen ibased isystem 
iinterface, ifurther iadvancements ican ibe idone ithrough 
imore iresearch. iThe iinterface iand isoftware ican ibe 
imodified iand iredeveloped iaccording ito ithe ilevel iof 
idisability iof ithe ipatient. 

This iproposed iembedded isystem isolution iis inot 
ilimited ito iwheelchair iimplementation iinstead iit ican 
ibe ifurther imodified iand ielevated ito ivaried irobotic 
ivision idevelopment. 

10. ACKNOWLEDGEMENT i 

We itake ithis iopportunity ito iexpress iour 
igratitude iand iindebtedness ito iour iguide iand iH.o.D. 
iprof. iK. iB. iNagne, i iElectrical i( iE i& iP i) iDepartment i, 
iwho iis ia iconstant isource iof iguidance iand iinspiration 
iinn ipreparing ithis iwork. 

We iexpress iour isincere igratitude itowards i 
iAssistant iProfessor iwhose iconstant ihelp iand 
iencouragement ihelped ius ito icomplete iour iproject 
ireport. iWe iare igrateful ito iDr. iL. iP. iDhamande, 
iPrincipal ifor ihis iencouragemnet iand isupport. 

REFERENCES 

[1] iAye iAye iNwe, iWai iPhyo iAung iand iYin iMon 
iMyint,'Software iImplementation iof iObstacle 
iDetection iand iAvoidance iSystem ifor iWheeled 
iMobile iRobot', iWorld iAcademy iof iScience, 
iEngineering iand iTechnology i42 i2008 i 

[2]i"Embedded iSystems i“By iRaj iKamal, iPublication: 
iTata iMcGraw-Hill iEducation, i2008 

[3]Embedded iSystems: iIntroduction ito iArm(r) 
iCortex i-M iMicrocontrollers, iby iJonathan iW 
iValvano 

i[4] iM.Prathyusha, iK. iS. iRoyi, iMahaboob iAli iShaik, 
Dept. iof iE.C.E, iK. iL. iUniversity iGuntur, iIndia, 
iVoice iand iTouch iScreen iBased iDirection iand 
iSpeed iControl iof iWheel iChair ifor iPhysically 
iChallenged iUsing iArduino, iInternational iJournal iof 
iEngineering iTrends iand iTechnology i(IJETT) i- 
iVolume4Issue4- iApril i2013 i, iISSN: i2231-5381 

[5]PIC iMicrocontrollers, imikroelektronika, iBy iMilan 
iVerle,1st iedition(2008), iISBN-13: i978-86-84417-
15-4 i 

[6] Soniya iD. iMakwana, iProf iAnuradha iG. iTandon 
iDept. iof iInstrumentation iand icontrol iInstitude iof 

itechnology, iNirma iUnivercuty iAhmedabad, iindia 
i“Touch iScreen iBased iwireless imultifunctional 
iwheelchair iusing iARM iand iPIC 
iMicrocontroller”2016 

i[7] iSayali iNerkar, iShweta iJadhav, iRadhika 
iShouche, iSukanya iSonawani i, i" iAndroid iBased 
iVehicle iService iStatus iMonitoring iSystem" i, 
iInternational iJournal iof iAdvanced iResearch iin 
iElectrical, iElectronics iand iInstrumentation 
iEngineering i, iVol. i3, iIssue i2, iFebruary i2014 i 

[8] iThe iDefinitive iGuide ito iARM® iCortex®-M3 
iand iCortex®-M4 iProcessors, iThird iEdition i3rd 
iEdition iby iJoseph iYiu i 

[9] i“The iInsiders iGuide iTo iThe iPhilips iARM7-
Based iMicrocontrollers” iby iTrevor iMartin i 

[10]www.nxp.com/documents/data_sheet/LPC2141_
42_44_ i46_48.pdf i 

[11]www.nxp.com/documents/user_manual/UM1013
9.pdf i 

[12] i iwww.Coineltech.com i› iARM7 i 

 
 
 

 


