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   A iB iS iT iR iA iC iT 
 

 

This  ipaper iintroduces ian iinnovative iInternet  iof iThings i(IoT) ibased isystem idesigned ito icontrol ithe ispeed iand idirection iof ia iDC 

imotor  iusing ithe iBlynk imobile iapplication. iThe isystem  iintegrates ian iOLED idisplay i(SSD1306), ian iESP8266 

imicrocontroller, ia i300 iRPM iDC imotor, iand ian iL293D imotor  idriver. iWith ithis isystem, iusers ican iremotely imanage ithe ispeed 

iand idirection iof ithe iDC imotor  ithrough ithe iBlynk iapp, iaccessible ion ismartphones  ior itablets. iReal-time ifeedback ion ithe 

imotor's  ispeed iand idirection iis iprovided ivia ithe iOLED idisplay, ienhancing iuser iinteraction iand iexperience. iThe iESP8266 

imicrocontroller  iacts ias ithe icore icontrol iunit, iinterfacing iwith ithe iBlynk iapp ivia iWi-Fi ito ireceive iuser icommands iand iadjust ithe 

imotor's  ioperation iaccordingly. iThe ibidirectional  icontrol ifeature iof ithe iL293D imotor  idriver ienables iprecise imanipulation iof 

ithe imotor's ispeed iand idirection. iBy ileveraging iIoT itechnology iand ithe iBlynk iapp, i users igain ithe iflexibility ito icontrol ithe 

imotor  ifrom  iany ilocation iwith iinternet  iconnectivity, ioffering iconvenience iand iaccessibility. iAdditionally, ithe iOLED idisplay 

ienhances ithe iuser iinterface, ienabling iintuitive imonitoring iand iadjustment iof imotor iparameters. iIn iconclusion, ithis i system 

ioffers  ia iversatile iand iuser-friendly isolution ifor iremotely imanaging iDC imotor  ispeed iand idirection, iwith ipotential 

iapplications  ispanning iacross ihome iautomation, irobotics, iand iindustrial  icontrol isystems. 
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I. INTRODUCTION 

 

 

The iadvent iof iInternet iof iThings i(IoT) itechnologies ihas 

ibrought iabout ia iparadigm ishift iin ihow iwe iinteract iwith  

iand  icontrol idevices iin iour ienvironment. iThis 

itransformative itrend iextends ito ithe irealm iof imotor 

icontrol, iwhere iIoT-based isolutions ioffer iinnovative 

iapproaches ifor imanaging iDC  imotors iwith iunprecedented 

iease iand iflexibility. iThis ipaper iserves ias ia icomprehensive 

iexploration iof ione isuch  iIoT- idriven isystem, ifocusing ion iits 

idesign, iimplementation, iand  ipotential iapplications. 

In itoday's iinterconnected iworld, iwhere ismartphones iand 

itablets ihave ibecome iubiquitous, ithe iability ito icontrol 

idevices iremotely ihas ibecome iincreasingly idesirable. iThe 

iintegration iof iIoT  itechnology  iwith ithe iBlynk imobile 

iapplication iexemplifies ithis itrend, ienabling iusers  ito 

iremotely  imonitor iand iadjust ithe ispeed iand idirection iof 

iDC  imotors ifrom  ithe iconvenience iof itheir ihandheld 

idevices. iThis ilevel iof iaccessibility iand iconvenience iopens 

iup ia imyriad iof ipossibilities ifor ivarious iapplications, 

iranging ifrom ihome iautomation ito iindustrial icontrol 

isystems. 

At ithe iheart iof ithis iIoT-based imotor icontrol isystem ilies ia 

isophisticated inetwork iof icomponents, ieach iplaying ia 

icrucial irole iin iits ifunctionality. iThe iOLED idisplay 

i(SSD1306) iserves ias ithe iinterface ibetween ithe iuser iand ithe 

isystem, iproviding ireal-time ifeedback ion imotor 

iperformance iand isettings. iMeanwhile, ithe iESP8266 i  

i microcontroller i  i acts i  i as i  i the i  i central 

processing iunit, ifacilitating icommunication ibetween ithe 

iBlynk iapp iand ithe imotor icontrol ihardware. iThe iL293D 

imotor idriver icomplements ithis isetup iby ienabling 

ibidirectional icontrol iof ithe iDC imotor, iensuring ismooth 

iand iprecise iadjustments ito iits ispeed iand idirection. iBeyond 

iits iimmediate iapplications iin iremote imotor icontrol, ithis 

iIoT-driven isystem iholds iimmense ipotential ifor ibroader 

iintegration iinto i various idomains. iIn ithe irealm iof ihome 

iautomation, i for iinstance, iit icould iserve ias ia ikey 

icomponent iin ismart ihome isetups, iallowing iusers ito 

iautomate itasks isuch  ias iopening iand iclosing iblinds ior 

icontrolling iventilation isystems ibased ion ienvironmental 

iconditions. iIn irobotics, ithe isystem icould ienable iremote 

icontrol iof irobot imovements, iopening iup iavenues ifor 

iteleoperation iand iremote imonitoring iin ihazardous 

ienvironments. iSimilarly, iin iindustrial isettings, iit icould 

istreamline iprocesses iby ienabling icentralized icontrol iand 

imonitoring iof imachinery iand iequipment. iThis ipaper 

iseeks ito idelve ideep iinto ithe iintricacies iof iIoT-based imotor 

icontrol isystems, iexploring itheir idesign iprinciples, 

iimplementation ichallenges, iand ipotential iapplications 

iacross idifferent idomains. iBy iharnessing ithe ipower iof iIoT 

itechnology, ithese isystems ioffer ia iglimpse iinto ithe ifuture  

iof iautomation iand  iconnectivity, ipromising ito 

irevolutionize ihow iwe iinteract iwith iand icontrol idevices iin  

iour ienvironment. 
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II. METHODS iAND iMATERIAL 

 

 

In ithis idetailed isection, iwe iexplore ithe imethods iand 

imaterials iutilized iin icreating ithe iIoT-based iDC imotor 

icontrol isystem, ielucidating ithe irationale ibehind ieach 

iselection iand ithe imeticulous isteps iinvolved iin isetup iand 

iimplementation. 

 

The iselection iof icomponents iplayed ia ipivotal irole iin 

isystem idesign, iwith icareful iconsideration igiven ito 

icompatibility, ifunctionality, iand iperformance. iThe 

iESP8266 imicrocontroller iwas ichosen ifor iits irobust i Wi-Fi 

iconnectivity iand isuitability ifor iIoT iapplications, iserving ias 

ithe icornerstone iof ithe isystem.  iThe iOLED  idisplay 

i(SSD1306) iwas iselected ifor iits icompact iform ifactor iand 

ireal-time ifeedback icapabilities, ienhancing iuser 

iinteraction. iComplementing  ithese icomponents, ithe 

iL293D  imotor idriver ifacilitated  ibidirectional icontrol iof ithe 

iDC  imotor, iensuring iprecise iadjustments ito i speed i and 

i direction. i The i DC i motor, i operating i at 

300 iRPM, iwas ichosen ito ialign iwith ithe isystem's iintended 

iapplication. iBeyond icomponent iselection, imeticulous 

ihardware isetup iinvolved iwiring iconnections iand ipower 

isupply iarrangements ito iestablish iseamless 

icommunication iamong iinterconnected icomponents. 

iEach  icomponent iwas istrategically ipositioned iand 

iinterconnected iaccording ito ithe icircuit idiagram, 

iensuring ioptimal ifunctionality iand ireliability. iOn ithe 

isoftware ifront, ithe idevelopment iof iArduino isketches iwas 

icrucial iin iprogramming ithe iESP8266 imicrocontroller ito 

iinitialize  ihardware icomponents iand iimplement imotor 

control ilogic. iThe icode iwas icarefully icrafted ito ienable  

iseamless iintegration iwith ithe iBlynk imobile iapplication, 

iallowing iusers ito iremotely  icontrol ithe imotor iand imonitor 

iperformance iin ireal-time. iIntegration iwith ithe iBlynk iapp 

ioffered iusers iunprecedented iconvenience iand 

iaccessibility iin icontrolling ithe imotor ifrom  ianywhere 

iwith ian i internet iconnection. iRigorous itesting iand 

ivalidation iprocedures iwere iessential ito  iensure ithe 

isystem's ioptimal iperformance iand ireliability iunder 

ivarious iconditions. iFunctional itesting iincluded ispeed 

iand idirection icontrol, ialong iwith ireal-time ifeedback 

idisplay, iwhile iperformance ievaluation ifocused ion 

imetrics isuch  ias iresponse itime, iaccuracy, iand ireliability. 

iUser ifeedback iwas ialso isolicited iand iincorporated ito 

irefine ithe isystem's iusability iand ieffectiveness. iThis 

isection ioffers ia icomprehensive ioverview iof ithe imethods 

iand imaterials iemployed iin ideveloping ithe iIoT-based iDC 

imotor icontrol isystem. iBy idelving iinto icomponent 

iselection, ihardware isetup, isoftware iimplementation, iand 

itesting iprocedures, iwe iestablish ia irobust iand  iversatile  

isystem ithat imeets ithe idemands iof imodern iautomation 

iand icontrol iapplications. 

 

III. EXISTING iMETHOD 

 

 

The iexisting imethod ifor iIoT-based iDC imotor ispeed iand 

idirection icontrol iwith  ithe iBlynk iapp itypically iinvolves 

ithe ifollowing icomponents iand isteps: 
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1. Hardware iComponents: 

 

 

• ESP8266 i(or isimilar imicrocontroller iwith iWi-Fi  

icapabilities) 

• SSD1306 iOLED idisplay ifor ivisual ifeedback 

• 300 iRPM iDC imotor 

• L298N ior isimilar imotor idriver imodule ifor icontrolling 

imotor ispeed iand idirection 

• Power isupply ifor ithe imotor idriver iand imicrocontroller 

 

 

2. Circuit iConnection: 

 

 

• The iESP8266 iis iconnected ito ithe iBlynk iIoT  iplatform 

iusing iits iWi-Fi icapabilities. 

• The imotor idriver imodule iis iconnected ito ithe iESP8266 

iGPIO ipins ito icontrol ithe ispeed iand idirection iof ithe iDC  

imotor. 

• The iSSD1306 iOLED idisplay  iis iconnected ito ithe 

iESP8266 ifor idisplaying imotor ispeed, idirection, iand 

iother irelevant iinformation. 

 

 

3. Blynk iApp iConfiguration: 

 

• Blynk iapp iis iconfigured ito icreate ia iuser iinterface iwith  

iwidgets isuch  ias isliders, ibuttons, iand idisplays. 

• Widgets iare iassigned ito icontrol imotor ispeed iand 

idirection, iand ito idisplay ireal-time ifeedback ifrom ithe 

imotor. 

• The iBlynk iapp iis ilinked ito ithe iESP8266 ithrough ithe 

iBlynk iserver iusing iauthentication  itokens. 

4. Software iProgramming: 

 

 

• Arduino iIDE ior isimilar idevelopment ienvironment iis 

iused ito iprogram ithe iESP8266 imicrocontroller. 

• Libraries ifor iBlynk, iSSD1306 iOLED idisplay, iand 

imotor icontrol iare iimported iand iutilized iin ithe icode. 

• The icode iincludes ifunctions ito iread  iinput ifrom  iBlynk 

iwidgets, icontrol ithe imotor ispeed iand idirection ibased 

ion iuser iinput, iand  iupdate ithe iOLED idisplay iwith 

irelevant iinformation. 

5. Operation: 

 

 

• Users iinteract iwith ithe iBlynk iapp ito iset ithe idesired 

ispeed iand idirection iof ithe iDC imotor. 

• The iESP8266 imicrocontroller iprocesses ithe iuser 

iinputs ifrom  ithe iBlynk iapp iand iadjusts ithe imotor ispeed 

iand idirection iaccordingly. 

• Real-time ifeedback ion imotor ispeed, idirection, iand 

iother iparameters iis idisplayed ion ithe iSSD1306 iOLED 

idisplay  ifor imonitoring iand icontrol. 

 

The iexisting imethod  iprovides ia iconvenient iand iuser- 

ifriendly iway ito iremotely  icontrol iand imonitor ithe ispeed 

iand idirection iof ia iDC imotor iusing iIoT itechnology iand ithe 

iBlynk iapp. iIt ienables iusers ito iautomate iand  iintegrate 

imotor icontrol iinto iIoT-based iprojects iwith  iease iand 

iflexibility. 
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IV. CIRCUIT iCONNECTIONS 
 

 

V. WORKING iANALYSIS 

 

 

A. SPEED iCONTROL 

 

 

We ican icontrol ithe ispeed iof ithe imotor iby iapplying iPWM 

isignal ito iENA ior iENB idepending ion iat iwhich ioutput iyour 

imotors iare iat, iat ithe isame itime iwe ishould ikeep ithe 

idirection isignal iat ia iconstant ivoltage iand ipolarity. iSome iof 

iyou imay ior imay  inot iknow iwhat iPWM iis, iso ihere iis ithe ibrief 

iexplanation ion iPWM ior iPulse iWidth iModulation iand iits 

ipower idelivery. 

PWM iis ia imodulation itechnique iused ifor idelivering 

iconstant ipower ioutput ifor iloads ilike ibrushed iDC imotors. 

iPWM iis imodulated iat ia iconstant ifrequency iand ivoltage, iin 

ithis icircuit ithe ifrequency iis i490Hz iat ia iconstant ivoltage 

iyou iapplied ito iL293D. 

In iPWM iwe iare ichanging ithe iduty icycle iof ithe ifrequency, 

ithat iis iON iand iOFF itime iin ia icycle. iIf iwe ikeep i50% iON iand 

i50% iOFF iin ia icycle ito ia iDC imotor, 

it iwill irotate ihalf iof iits ifull ispeed. iIf iwe ikeep ithe iduty icycle 

iat i25% ithat iis i25% iON iand i75% iOFF, ithe imotor iwill irotate 

i25% iof iits imaximum  ispeed. iIf iyou ikeep ithe ipulse iat i100% iof 

ithe itime iON i(the ipulse iwill ibe istraight iline ion igraph) ithe 

imotor iwill irotate iat i100% iof iits ispeed. 

 

B. PULSE iWIDTH iMODULATION 

 

 

A ifar ibetter  imethod  iof icontrolling iDC imotors iis ito iuse ipulse 

iwidth imodulation ior iPWM. iIf iyou’ve iread iup i on 

icontrolling iLEDs iwith iyour imicrocontroller iyou 

iprobably ihave ialready irun iinto iPWMas iit’s ialso ia i good 

imethod iof icontrolling ithe ibrightness iof ian iLED. iWith 

iPWM ithe imotor iis isent  ia iseries iof ipulses. iEach  ipulse iis iof 

ithe ifull ivoltage ithat ithe imotor ican ihandle i so ia i6-volt 

imotor iwill ibe isent i6-volt ipulses. iwhile ia i 12-volt imotor 

iwill ibe  isent i12-volt ipulses. iThe iwidth i of ithe ipulses iis 

ivaried ito icontrol ithe imotor ispeed, ipulses iwith  ia inarrow 

iwidth iwill icause ithe imotor ito ispin iquite islowly. iIncreasing 

ithe ipulse iwidth iwill iincrease ithe ispeed iof ithe imotor, ias 

iillustrated ibelow. 

 

FIG- ia): iPWM iGRAPH 
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In iorder ito istop ithe imotor icompletely  iyou ijust istop ipulsing 

iit, iessentially isending iit izero ivolts. iTorun iit iat ifull ispeed 

iyou isend iit ithe ifull ivoltage, iagain iwithout ipulsing iit. 

 

 

FIG-b): iPWM iGRAPH 

 

 

You ican ibuild ia isimple iPWM igenerator iusing ia i555 itimer 

iand  idiscrete icomponents ibut iit’s ia ilot ieasier ito iuse ian 

iArduino. iThe iArduino ihas ia ifunction icalled i“analog 

iWrite”  iwhich iis iused ito idrive iany iof iits  i PWM-capable 

ioutputs i(the iArduino iUno ihas i6 idigital ioutputs ithat iare 

ialso icapable iof iPWM). 

 

C. DIRECTION iCONTROL 

Now ithat iyou iknow ihow iDC  imotors iwork, ihow iyou ican 

ireverse itheir idirection iby ichanging ipolarity iand ihow iyou 

ican ichange itheir ispeed iusing ipulse iwidth imodulation, 

ilet’s iexamine ian ieasy iway ito ido ithis iusing ia ivery icommon 

icircuit iconfiguration icalled ian i“H- iBridge”. iAn i“H-

Bridge” iis isimply ian iarrangement iof iswitching ithe 

ipolarity iof ithe ivoltage iapplied  ito ia iDC imotor, ithus 

icontrolling iits idirection iof irotation. iTo ivisualize ihow ithis 

iall iworks. iI’ll iuse isome iswitches, ialthough iin ireal ilife  ian iH-

Bridge iis iusually ibuilt iusing itransistors. iUsing itransistors 

ialso iallows iyou ito icontrol 

the imotor, ispeed iwith  iPWM, ias idescribed iabove. iIn ithe 

ifirst idiagram  iwe ican isee ifour iswitches iwhich iare iall iin ithe 

iopen ior i“off” iposition. iIn ithe icentre iof ithe icircuit iis ia iDC 

imotor. iIf iyou ilook iat ithe icircuit ias iit  iis  idrawn ihere iyou ican 

idistinctly isee ia iletter i“H”, iwith ithe imotor iattached iin ithe 

icentre ior i“bridge” isection i– ithus ithe iterm i“H- iBridge”. 

 

 

FIG-: iH-BRIDGE 

 

If iwe iclose i(i.e., iturn ion) itwo iof ithe iswitches iyou ican isee 

ihow ithe ivoltage iis iapplied ito ithe imotor, icausing iit ito iturn 

iclockwise. 

 

 

 

FIG-a): iCLOCKWISE iDIRECTION 
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Now iwe’ll iopen ithose iswitches iand iclose ithe iother itwo. iAs 

iyou ican isee ithis icauses ithe ipolarity  iofthe ivoltage iapplied ito 

ithe imotor ito ibe  icircuit ito idrive ithe imotor ifull-speed iin 

ieither idirection iyou icould i actually ibuild ithis ias ishown 

ihere, iusing ia i4PDT  i(4 iPole iDouble-Throw) icentre-off 

iswitch. iBut iof icourse, iwe iwant ito icontrol ithe imotor iusing 

ian iESP8266. 

 

 

 

FIG- ib): iCOUNTERCLOCK iDIRECTION 

 

VI. RESULTS iAND iDISCUSSION 

 

The iimplementation iof ithe iIoT-based iDC imotor ispeed iand 

idirection icontrol isystem iwith  ithe iBlynk iapp iyielded 

ipromising iresults, idemonstrating ieffective iremote-

control icapabilities iand  ireal-time imonitoring 

ifunctionality. iThe isystem, icomprising ian iESP8266 

imicrocontroller, iSSD1306 iOLED  idisplay, i300 iRPM i DC 

imotor, iand iL298N imotor idriver, iwas isuccessfully 

iintegrated iwith ithe iBlynk iapp ito ienable iremote icontrol 

iand  imonitoring ivia ia ismartphone ior itablet idevice. 

 

1. Remote iControl ivia iBlynk iApp: 

Users iwere iable ito iremotely icontrol ithe ispeed iand 

idirection iof ithe iDC imotor iusing ithe iBlynk iapp iinterface. 

iThe iapp iprovided iintuitive icontrols, iallowing iusers ito 

iadjust ithe imotor ispeed iand iselect i the idesired  idirection 

i(forward ior ireverse) iwith iease. 

 

2. Real-time iMonitoring iwith iOLED iDisplay: 

The iSSD1306 iOLED  idisplay iintegrated iinto ithe i system 

iprovided ireal-time ifeedback ion imotor ispeed, idirection, 

iand iother irelevant iparameters. iUsers icould iconveniently 

imonitor ithe icurrent imotor istatus idirectly ifrom  ithe 

idisplay, ienhancing ithe ioverall iuser iexperience  iand 

iusability iof ithe isystem. 

3. Smooth iand iResponsive iMotor iControl: 

The iintegration iof ithe iESP8266 imicrocontroller iand 

iL298N imotor idriver ifacilitated ismooth  iand iresponsive 

imotor icontrol. iThe isystem iexhibited iminimal ilatency, 

iensuring irapid iand iaccurate iexecution iof iuser icommands 

ifor ispeed iand idirection iadjustments. 

4. Stability iand iReliability: 

Throughout ithe itesting iphase, ithe isystem idemonstrated 

istability iand ireliability  iin ioperation. iThere iwere ino 

iinstances iof isystem  icrashes, ifreezes, ior imalfunctions, 

iindicating irobust iperformance iand iadherence ito idesign 

ispecifications. 

5. User-Friendly iInterface: 

The iBlynk iapp iinterface, icoupled iwith ithe iOLED 

idisplay  ifeedback, icontributed  ito ithe iuser-friendly inature 

iof ithe isystem. iUsers, ieven ithose iwith ilimited itechnical 

i expertise, i could i easily i interact i with i the 
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system, iadjust imotor iparameters, iand imonitor ioperation 

istatus iin ireal-time. 
 

 

The iIoT-based iDC imotor ispeed iand idirection icontrol 

isystem iproved ito ibe ia iviable isolution ifor iremote i motor 

icontrol iapplications. iIts iseamless iintegration iwith ithe 

iBlynk iapp, icoupled iwith ithe iinformative iOLED  idisplay 

ifeedback, ioffers ia icompelling iuser iexperience iand iopens 

iup iopportunities ifor ivarious iIoT-based iautomation iand 

icontrol iapplications. 

VII. CONCLUSION 

 

In iconclusion, iour iresearch isuccessfully iimplemented ian 

iIoT-based isystem ifor icontrolling ithe ispeed iand idirection 

iof ia iDC imotor iusing ithe iBlynk iapp, iaccompanied iby ian 

iOLED  idisplay i(SSD1306), i ESP8266 imicrocontroller, 

i300 iRPM iDC imotor, iand iL293D  imotor idriver. iThrough 

ithe iintuitive iBlynk iapp iinterface, iusers igained iremote  

icontrol iover ithe iDC imotor, ienabling ienhanced 

iconvenience iand iadaptability  iacross idiverse iapplications, 

iranging ifrom  irobotics ito ihome iautomation. iThe 

iintegration iof ithe iOLED idisplay  iprovided ireal-time 

ifeedback iand i status 

updates, ienriching ithe iuser iexperience iand i simplifying 

ithe imonitoring iof imotor ioperations. iCentral ito iour 

isystem, ithe iESP8266 imicrocontroller ifunctioned ias ithe 

icore iprocessing iunit, ifacilitating iseamless 

icommunication iwith  ithe iBlynk iapp ithrough  iWi-Fi 

iconnectivity iand ieffectively imanaging imotor icontrol 

ibased ion iuser iinputs. iAdditionally, ithe iL293D  imotor 

idriver iplayed ia ipivotal irole iin iensuring ithe iefficient 

idistribution iof ipower iand iprecise icontrol i over ithe 

imotor's idirection, ithereby iguaranteeing ismooth  iand 

ireliable ioperation. iour iproject i underscores ithe 

itransformative ipotential iof iIoT  itechnology iin ienabling 

iremote icontrol iand  i monitoring iof ielectromechanical 

isystems. iThis idemonstration iopens idoors ito ia imyriad iof 

ipossibilities iin iautomation iand iefficiency ienhancement 

iacross ivarious idomains. iLooking iahead, ifuture iresearch 

iavenues icould iinvolve iintegrating iadditional isensors ifor 

ienvironmental imonitoring, iimplementing i feedback 

imechanisms ito ienable iclosed-loop icontrol, iand iexploring 

iadvanced imotor icontrol ialgorithms ito ifurther ielevate 

isystem iperformance iand ifunctionality. 
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