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designed to control the speed and direction of a DC motor using the Blynk
mobile application. The system integrates an OLED display (SSD1306), an
ESP8266 microcontroller, a 300 RPM DC motor, and an 1L.293D motor

driver. With this system, users can remotely manage the speed and

direction of the DC motor through the Blynk app, accessible on

Publication Issue : smartphones or tablets. Real-time feedback on the motor's speed and
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direction is provided via the OLED display, enhancing user interaction and
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experience. The ESP8266 microcontroller acts as the core control unit,

interfacing with the Blynk app via Wi-Fi to receive user commands and
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adjust the motor's operation accordingly. The bidirectional control feature
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of the L293D motor driver enables precise manipulation of the motor's
speed and direction. By leveraging IoT technology and the Blynk app,
users gain the flexibility to control the motor from any location with
internet connectivity, offering convenience and accessibility. Additionally,
the OLED display enhances the user interface, enabling intuitive
monitoring and adjustment of motor parameters. In conclusion, this
system offers a versatile and user-friendly solution for remotely managing
DC motor speed and direction, with potential applications spanning across

home automation, robotics, and 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
approaches for managing DC motors with
unprecedented ease and flexibility. This paper serves
as a comprehensive exploration of one such IoT-

driven system, focusing on its design, implementation,

and potential applications.

In today's interconnected world, where smartphones
and tablets have become ubiquitous, the ability to
control devices remotely has become increasingly
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. This level of
accessibility and convenience opens up a myriad of

possibilities for various applications, ranging from

home automation to industrial control systems.

At the heart of this IoT-based motor control system
lies a sophisticated network of components, each
playing a crucial role in its functionality. The OLED
display (SSD1306) serves as the interface between the
user and the system, providing real-time feedback on
motor performance and settings. Meanwhile, the
ESP8266 microcontroller the

acts as central

processing unit, facilitating communication between
the Blynk app and the motor control hardware. The
L293D motor driver complements this setup by
enabling bidirectional control of the DC motor,
ensuring smooth and precise adjustments to its speed
and direction. Beyond its immediate 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 control and monitoring of machinery and
equipment. This paper seeks to delve deep into the
intricacies of IoT-based motor control systems,
exploring their design principles, implementation
challenges, and potential applications across different
domains. By harnessing the power of IoT technology,
these systems offer a glimpse into the future of
automation and connectivity, promising to
revolutionize how we interact with and control

devices in our environment.
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II. METHODS AND MATERIAL

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
ESP8266 microcontroller was chosen for its robust
Wi-Fi connectivity and suitability for IoT applications,
serving as 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 L293D motor driver facilitated bidirectional
control of the DC motor, ensuring precise adjustments
to speed and direction. The DC motor, operating at
300 RPM, was chosen to align with the system's
intended application. Beyond component selection,
meticulous hardware setup involved wiring
connections and power supply arrangements to
establish seamless communication among
interconnected components. Each component was
strategically positioned and interconnected according
to the circuit diagram, ensuring optimal functionality
and reliability. On the software front, the
development of Arduino sketches was crucial in
the

programming ESP8266 microcontroller to

initialize hardware components and implement motor

control logic. The code was carefully crafted to enable

seamless integration with the Blynk mobile
application, allowing users to remotely control the
and monitor real-time.

motor performance in

Integration with the Blynk app offered users
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, hardware setup,
software implementation, and testing procedures, we
establish a robust and versatile system that meets the
automation and control

demands of modern

applications.

III. EXISTING METHOD

The existing method for IoT-based DC motor speed
and direction control with the Blynk app typically

involves the following components and steps:
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. Hardware Components:

ESP8266 (or similar microcontroller with Wi-Fi
capabilities)

SSD1306 OLED display for visual feedback

300 RPM DC motor

L298N or similar motor driver module for
controlling motor speed and direction

Power supply for the motor driver and

microcontroller

. Circuit Connection:

The ESP8266 is connected to the Blynk IoT
platform using its Wi-Fi capabilities.

The motor driver module is connected to the
ESP8266 GPIO pins to control the speed and
direction of the DC motor.

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

other relevant information.

. Blynk App Configuration:

Blynk app is configured to create a user interface
with widgets such as sliders, buttons, and displays.

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 Blynk server using authentication tokens.

4. Software Programming:

e Arduino IDE or similar development environment
is used to program the ESP8266 microcontroller.

e Libraries for Blynk, SSD1306 OLED display, and
motor control are imported and utilized in the
code.

e The code includes functions to read input from
Blynk widgets, control the motor speed and
direction based on user input, and update the

OLED display with relevant information.

5. Operation:

e Users interact with the Blynk app to set the desired
speed and direction of the DC motor.

e The ESP8266 microcontroller processes the user
inputs from the Blynk app and adjusts the motor
speed and direction accordingly.

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

OLED display for monitoring and control.

The existing method provides a convenient and user-
friendly way to remotely control and monitor the
speed and direction of a DC motor using IoT
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. CIRCUIT CONNECTIONS

V. WORKING ANALYSIS

A. SPEED CONTROL

We can control the speed of the motor by applying
PWM signal to ENA or ENB depending on at which
output your motors are at, at the same time we should
keep the direction signal at a constant voltage and
polarity. Some of you may or may not know what
PWM is, so here is the brief explanation on PWM or
Pulse Width Modulation and its power delivery.

PWM is a modulation technique used for delivering
constant power output for loads like brushed DC
motors. PWM is modulated at a constant frequency
and voltage, in this circuit the frequency is 490Hz at a

constant voltage you applied to L293D.

In PWM we are changing the duty cycle of the
frequency, that is ON and OFF time in a cycle. If we

keep 50% ON and 50% OFF in a cycle to a DC motor,

it will rotate half of its full speed. If we keep the duty
cycle at 25% that is 25% ON and 75% OFF, the motor
will rotate 25% of its maximum speed. If you keep the
pulse at 100% of the time ON (the pulse will be
straight line on graph) the motor will rotate at 100%

of its speed.
B. PULSE WIDTH MODULATION

A far better method of controlling DC motors is to use
pulse width modulation or PWM. If you've read up
on controlling LEDs with your microcontroller you
probably have already run into PWMas it’s also a
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. while a
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 width will cause the motor to
spin quite slowly. Increasing the pulse width will

increase the speed of the motor, as illustrated below.

l l Slow
Faster

' Even Faster!

FIG- a): PWM GRAPH
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In order to stop the motor completely you just stop
pulsing it, essentially sending it zero volts. Torun it at
full speed you send it the full voltage, again without

pulsing it.

Stop

[7 Full Speed

FIG-b): PWM GRAPH

You can build a simple PWM generator using a 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 also capable of PWM).

C.DIRECTION CONTROL

Now that you know how DC motors work, how you
can reverse their direction by changing polarity and
how you can change their speed using pulse width
modulation, let’s examine an easy way to do this using
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 controlling its direction of rotation. To
visualize how this all works. I'll use some switches,
although in real life an H-Bridge is usually built using

transistors. Using transistors also allows you to control

the motor, speed with PWM, as described above. In
the first diagram we can see four switches which are
all in the open or “off” position. In the centre of the
circuit is a DC motor. If you look at the circuit as it is
drawn here you can distinctly see a letter “H”, with

the motor attached in the centre or “bridge” section —

thus the term “H- Bridge”.

FIG-: H-BRIDGE

If we close (i.e., turn on) two of the switches you can
see how the voltage is applied to the motor, causing it

to turn clockwise.

Clockwise

FIG-a): CLOCKWISE DIRECTION
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Now we’ll open those switches and close the other
two. As you can see this causes the polarity ofthe
voltage applied to the motor to be circuit to drive the
motor full-speed in either direction you could
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 an ESP8266.

Counler-ClockquG/

FIG- b): COUNTERCLOCK DIRECTION

VI. RESULTS AND DISCUSSION

The implementation of the IoT-based DC motor speed
and 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 and monitoring via a smartphone or tablet

device.

1. Remote Control via Blynk App:

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 (forward or reverse) with ease.

2. Real-time Monitoring with OLED Display:

The SSD1306 OLED display integrated into the
system provided real-time feedback on motor speed,
direction, and other relevant parameters. Users could
conveniently monitor the current motor status
directly from the display, enhancing the overall user

experience and usability of the system.

3. Smooth and Responsive Motor Control:

The integration of the ESP8266 microcontroller and
L298N motor driver facilitated smooth and responsive
motor control. The system exhibited minimal latency,
ensuring rapid and accurate execution of user

commands for speed and direction adjustments.

4. Stability and Reliability:

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-Friendly Interface:

The Blynk app interface, coupled with the OLED
display feedback, contributed to the user-friendly
nature 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 status in real-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

IoT-based automation and control applications.

VII.CONCLUSION

In conclusion, our research 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 convenience and
adaptability across diverse applications, ranging from
robotics to home automation. The integration of the

OLED display provided real-time feedback and status

updates, enriching the wuser 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
remote control and

technology in enabling

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 mechanisms to enable closed-loop control,
and exploring advanced motor control algorithms to

further elevate system performance and functionality.
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