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ABSTRACT

Thispaperintroducesaninnovative Internetof Things (IoT)basedsystemdesignedtocontrolthespeedanddirectionofaDC
motor using the Blynk mobile application. The system integrates an OLED display (SSD1306), an ESP8266
microcontroller,a300 RPM DCmotor,andan L.293Dmotordriver. With this system, users canremotely manage the speed
and direction of the DC motor through the Blynk app, accessible on smartphones or tablets. Real-time feedback on the
motor's speed and direction is provided via the OLED display, enhancing user interaction and experience. The ESP8266
microcontrolleractsasthecorecontrolunit,interfacingwiththe BlynkappviaWi-Fitoreceiveusercommandsandadjustthe
motor'soperationaccordingly. Thebidirectional control feature ofthe L293Dmotor driverenables precise manipulation of
the motor's speed and direction. By leveraging [oT technology and the Blynk app, users gain the flexibility to control the
motorfromanylocationwithinternetconnectivity,offeringconvenienceandaccessibility. Additionally,the OLEDdisplay
enhancestheuserinterface, enablingintuitivemonitoringand adjustmentofmotorparameters. Inconclusion, this  system
offers a versatile and user-friendly solution for remotely managing DC motor speed and direction, with potential

applicationsspanningacrosshomeautomation,robotics,andindustrial controlsystems.

Keywords: Internetof Things(IoT), DCmotorcontrol,Blynkmobileapplication, OLEDdisplay (SSD1306),ESP8266
microcontroller,L.293Dmotordriver,Remotecontrol, Real-timefeedback, Wi-Ficonnectivity, Home Automation,
Robotics,Industrial Control Systems
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I. INTRODUCTION

The advent of Internet of Things (IoT) technologies has
brought about a paradigm shift in how we interact with
and control devices in our environment. This
transformative trend extends to the realm of motor
control, where IoT-based solutions offer innovative
approachesformanagingDCmotorswithunprecedented
ease and flexibility. This paperservesasacomprehensive
explorationofonesuchloT-drivensystem,focusingonits
design,implementation,and potentialapplications.
Intoday'sinterconnectedworld, wheresmartphonesand
tablets have become ubiquitous, the ability to control
devicesremotely hasbecomeincreasingly desirable. The
integration of IoT technology with the Blynk mobile
application exemplifies this trend, enabling users to
remotely monitor and adjust the speed and direction of
DC motors from the convenience of their handheld
devices. Thislevel ofaccessibilityand convenienceopens
up a myriad of possibilities for various applications,
ranging from home automation to industrial control
systems.

Attheheart of thisIoT-based motor control system liesa
sophisticated network of components, each playing a
crucial role in its functionality. The OLED display
(SSD1306)servesastheinterfacebetweentheuserandthe
system, providing real-time feedback on motor
performance and settings. Meanwhile, the ESP8266
the central

microcontroller acts as
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processingunit, facilitatingcommunication betweenthe
Blynk app and the motor control hardware. The L293D
motor driver complements this setup by enabling
bidirectional control of the DC motor, ensuring smooth
andpreciseadjustmentstoitsspeedanddirection. Beyond
itsimmediate applications in remote motor control, this
IoT-driven system holds immense potential for broader
integration into various domains. In the realm of home
automation, for instance, it could serve as a key
component in smart home setups, allowing users to
automate tasks such as opening and closing blinds or
controlling ventilation systems based on environmental
conditions. In robotics, the system could enable remote
control of robot movements, opening up avenues for
teleoperation and remote monitoring in hazardous
environments. Similarly, in industrial settings, it could
streamline processes by enabling centralized controland
monitoring of machinery and equipment. This paper
seekstodelvedeepintotheintricaciesofloT-based motor
control systems, exploring their design principles,
implementation challenges, and potential applications
acrossdifferent domains. By harnessing the power of IoT
technology, these systems offer a glimpse into the future
of automation and connectivity, promising to
revolutionizehowweinteractwithand controldevicesin

ourenvironment.
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II. METHODSANDMATERIAL

In this detailed section, we explore the methods and
materials utilized in creating the IoT-based DC motor
control system, elucidating the rationale behind each
selection and the meticulous steps involved in setup and

implementation.

The selection of components played a pivotal role in
system design, with careful consideration given to
compatibility, functionality, and performance. The
ESP8266microcontrollerwaschosenforitsrobust Wi-Fi
connectivityandsuitabilityforloTapplications,servingas
the cornerstone of the system. The OLED display
(SSD1306) was selected for its compact form factor and
real-time feedback capabilities, enhancing user
interaction. Complementing these components, the
L293Dmotordriverfacilitated bidirectional controlofthe
DC motor, ensuring precise adjustments to speed and
direction. The DC motor, operating at

300RPM, was chosentoalign with the system'sintended
application. Beyond component selection, meticulous
hardware setup involved wiring connections and power
seamless

arrangements to  establish

supply
communication among interconnected components.
Each component was strategically positioned and
interconnected according to the circuit diagram,
ensuring optimal functionality and reliability. On the
softwarefront,thedevelopmentofArduinosketcheswas

crucial in programming the ESP8266 microcontroller to

initializehardwarecomponentsandimplementmotor
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control logic. The code was carefully crafted to enable
seamless integration with the Blynk mobile application,
allowinguserstoremotely controlthemotorand monitor
performanceinreal-time.Integrationwith the Blynkapp
offered wusers unprecedented convenience and
accessibility in controlling the motor from anywhere
with an internet connection. Rigorous testing and
validation procedures were essential to ensure the
system's optimal performance and reliability under
various conditions. Functional testing included speed
and direction control, along with real-time feedback
display, while performance evaluation focused on
metrics such as response time, accuracy, and reliability.
User feedback was also solicited and incorporated to
refine the system's usability and effectiveness. This
section offers a comprehensive overview of the methods
and materials employed in developing the IoT-based DC
motor control system. By delving into component
selection,hardwaresetup,softwareimplementation,and
testing procedures, we establish a robust and versatile

system that meets the demands of modern automation

andcontrolapplications.

III. EXISTINGMETHOD

TheexistingmethodforloT-basedDCmotorspeedand

directioncontrolwiththeBlynkapptypicallyinvolves

thefollowingcomponentsandsteps:
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. HardwareComponents:

ESP8266 (or similar microcontroller with Wi-Fi
capabilities)
SSD13060LEDdisplayforvisualfeedback
300RPMDCmotor

L298N or similar motor driver module for controlling
motorspeedanddirection

Powersupplyforthemotordriverand microcontroller

. CircuitConnection:

The ESP8266 is connected to the Blynk IoT platform
usingitsWi-Ficapabilities.
Themotordrivermoduleisconnected tothe ESP8266
GPIOpinstocontrolthespeedanddirectionofthe DC
motor.

The SSD1306 OLED display is connected to the
ESP8266 for displaying motor speed, direction, and

otherrelevantinformation.

. Blynk AppConfiguration:

Blynk appis configured to create a user interface with
widgetssuchassliders,buttons,anddisplays.

Widgets are assigned to control motor speed and
direction, and to display real-time feedback from the
motor.

The Blynk app is linked to the ESP8266 through the

Blynkserverusingauthenticationtokens.
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4. SoftwareProgramming:

Arduino IDE or similar development environment is

usedtoprogramthe ESP8266microcontroller.

e Libraries for Blynk, SSD1306 OLED display, and
motorcontrolareimportedandutilizedinthecode.

e Thecodeincludes functionstoread input from Blynk

widgets, control the motor speed and direction based

on user input, and update the OLED display with

relevantinformation.

5. Operation:

e Users interact with the Blynk app to set the desired
speedanddirectionoftheDCmotor.

e The ESP8266 microcontroller processes the user
inputsfrom the Blynk appand adjuststhe motorspeed
anddirectionaccordingly.

e Real-time feedback on motor speed, direction, and
other parameters is displayed on the SSD1306 OLED

displayformonitoringandcontrol.

The existing method provides a convenient and user-
friendly way to remotely control and monitor the speed
and directionofa DCmotorusingIoT technology and the
Blynk app. It enables users to automate and integrate
motor control into IoT-based projects with ease and

flexibility.
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IV. CIRCUITCONNECTIONS

V. WORKINGANALYSIS

A. SPEEDCONTROL

We can control the speed of the motor by applying PWM
signalto ENA or ENBdepending onat which outputyour
motors are at, at the same time we should keep the
directionsignalataconstantvoltageand polarity. Someof
youmayormaynotknowwhatPWMis,sohereisthebrief
explanation on PWM or Pulse Width Modulationandits
powerdelivery.

PWM is a modulation technique used for delivering
constant power output forloadslike brushed DC motors.
PWMismodulatedataconstantfrequencyandvoltage,in
this circuit the frequency is 490Hz at a constant voltage
youappliedtoL293D.
InPWMwearechangingthedutycycleofthefrequency,
thatisONand OFFtimeinacycle. [fwekeep 50% ONand

50%OFFinacycletoaDCmotor,
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itwillrotate halfofitsfull speed. If we keep theduty cycle
at25%thatis25%ONand 75% OFF, the motor will rotate
25%ofitsmaximumspeed.Ifyoukeepthepulseat100%of
the time ON (the pulse will be straight line on graph) the

motorwillrotateat100%ofitsspeed.
B. PULSEWIDTHMODULATION

AfarbettermethodofcontrollingDCmotorsistousepulse
width modulation or PWM. If you've read up on
controlling LEDs with your microcontroller you
probably have already runinto PWMasit’salsoa good
method of controlling the brightness of an LED. With
PWM the motor is sent a series of pulses. Each pulse is of
the full voltage that the motor can handle so a 6-volt
motor will be sent 6-volt pulses. whilea 12-volt motor
will be sent 12-volt pulses. The width of the pulses is
varied to control the motor speed, pulses with a narrow
widthwillcausethemotortospinquiteslowly.Increasing
the pulse width will increase the speed of the motor, as

illustrated below.

i i e o S

LT e

FIG-a):PWMGRAPH
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Inordertostopthemotorcompletelyyoujuststoppulsing

it, essentially sending it zero volts. Torun it at full speed

yousenditthefullvoltage,againwithoutpulsingit.

FIG-b):PWMGRAPH

You can build asimple PWM generator usinga 555 timer
and discrete components but it’s a lot easier to use an
Arduino. The Arduino has a function called “analog
Write” which is used to drive any of its PWM-capable
outputs (the Arduino Uno has 6 digital outputs that are

alsocapableofPWM).

C.DIRECTIONCONTROL

Now that you know how DC motors work, how you can
reversetheirdirection by changingpolarityand howyou
can change their speed using pulse width modulation,
let’sexaminean easy way todothisusing a very common
circuit configuration called an “H- Bridge”. An “H-
Bridge” is simply an arrangement of switching the
polarity of the voltage applied to a DC motor, thus
controllingitsdirectionof rotation. Tovisualize how this
allworks.I'llusesomeswitches,althoughinreallifean H-
Bridge is usually built using transistors. Using transistors

alsoallowsyoutocontrol
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the motor, speed with PWM, as described above. In the
firstdiagram we cansee fourswitcheswhichareallinthe
open or “off” position. In the centre of the circuitisa DC
motor. Ifyoulookatthecircuitasitisdrawnhereyoucan
distinctly seealetter “H”, with the motorattached inthe

centreor “bridge”section—thustheterm “H-Bridge”.

FIG-:H-BRIDGE

Ifwe close (i.e., turn on) two of the switches you can see
howthevoltageisapplied tothe motor, causingittoturn

clockwise.

FIG-a):CLOCKWISEDIRECTION
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Nowwe’llopenthoseswitchesand closetheothertwo. As
youcanseethiscausesthepolarity ofthevoltageappliedto
the motor to be circuit to drive the motor full-speed in
either direction youcould actually build this as shown
here, using a 4PDT (4 Pole Double-Throw) centre-off
switch. But of course, we want to control the motor using

anESP8266.

Counter-Clockwise

FIG-b):COUNTERCLOCKDIRECTION

VL. RESULTSANDDISCUSSION

TheimplementationoftheloT-based DCmotorspeedand
direction control system with the Blynk app yielded
promising results, demonstrating effective remote-
control capabilities and real-time monitoring
functionality. The system, comprising an ESP8266
microcontroller, SSD1306 OLED display, 300 RPM DC
motor, and L298N motor driver, was successfully
integrated with the Blynk app to enable remote control

andmonitoringviaasmartphoneortabletdevice.

1. RemoteControlviaBlynk App:
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Users were able to remotely control the speed and
direction of the DC motor using the Blynk app interface.
The app provided intuitive controls, allowing users to
adjust the motor speed and select the desired direction

(forwardorreverse)withease.

2. Real-timeMonitoringwithOLEDDisplay:
The SSD1306 OLED display integrated into the system
provided real-time feedback on motor speed, direction,
andotherrelevant parameters. Userscould conveniently
monitor the current motor status directly from the
display, enhancing the overall user experience and
usabilityofthesystem.
3. Smoothand ResponsiveMotorControl:
The integration of the ESP8266 microcontroller and
L298N motor driver facilitated smooth and responsive
motor control. The system exhibited minimal latency,
ensuringrapid and accurate execution of user commands
forspeedanddirectionadjustments.
4. StabilityandReliability:
Throughout the testing phase, the system demonstrated
stability and reliability in operation. There were no
instances of system crashes, freezes, or malfunctions,
indicating robust performance and adherence to design
specifications.
5. User-FriendlyInterface:

The Blynk app interface, coupled with the OLED
displayfeedback, contributed totheuser-friendlynature
of the system. Users, even those with limited technical

expertise, could easily interact with the
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system, adjust motor parameters, and monitor operation

statusinreal-time.

The IoT-based DC motor speed and direction control
system proved to be a viable solution for remote motor
control applications. Its seamless integration with the
Blynk app, coupled with the informative OLED display
feedback, offers a compelling user experience and opens
up opportunities for various loT-based automation and

controlapplications.

VII. CONCLUSION

In conclusion, ourresearch successfully implemented an
IoT-based system for controlling the speed and direction
of a DC motor using the Blynk app, accompanied by an
OLED display (SSD1306), ESP8266 microcontroller,
300 RPM DC motor, and L293D motor driver. Through
the intuitive Blynk app interface, users gained remote
control over the DC motor, enabling enhanced
convenienceandadaptabilityacrossdiverseapplications,
ranging from robotics to home automation. The
integration of the OLED display provided real-time

feedback and status
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updates, enriching the user experience and simplifying
the monitoring of motor operations. Central to our
system, the ESP8266 microcontroller functioned as the
core  processing unit, facilitating  seamless
communication with the Blynk app through Wi-Fi
connectivity and effectively managing motor control
based on user inputs. Additionally, the L293D motor
driver played a pivotal role in ensuring the efficient
distribution of power and precise control over the
motor's direction, thereby guaranteeing smooth and
reliable operation. our project underscores the
transformative potential of IoT technology in enabling
remote control and monitoring of electromechanical
systems. This demonstration opens doors to a myriad of
possibilities in automation and efficiency enhancement
across various domains. Looking ahead, future research
avenues could involve integrating additional sensors for
environmental monitoring, implementing feedback
mechanismstoenableclosed-loop control,and exploring

advanced motor control algorithms to further elevate

systemperformanceandfunctionality.
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