
© June 2025 | IJIRT | Volume 12 Issue 1 | ISSN: 2349-6002 

IJIRT 181483 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4498 

IOT Based Dc Motor Drive 
 

 

Debabrata Sarkhel1, Arjun Ray2, Satyajit De 3, Kailash Bauri4 
1,2,3,4 Lecturer, Swami Vivekananda School of Diploma, Durgapur, West Bengal 

 

Abstract—In today world the intelligent automation, 

combining the Internet of Things (IoT) with 

conventional electromechanical systems provides 

significant benefits regarding remote operation, 

oversight, and effectiveness. This initiative showcases an 

IoT-driven DC Motor Control System that allows users 

to manage and observe a DC motor from a distance 

using internet-enabled devices like smartphones or 

computers. The setup employs a microcontroller (like 

Arduino or NodeMCU) combined with a Wi-Fi module 

(such as ESP8266) to create wireless communication. 

Users can manage the motor's direction, speed, and 

start/stop features via a web interface or mobile app. 

Instantaneous feedback from the motor (such as speed 

or condition) can be shown to guarantee precise control 

and analysis. This initiative showcases the real-world 

use of IoT in industrial automation, smart home 

technologies, and robotics, improving convenience, 

scalability, and energy efficiency. 

 

Index Terms—Uses of teachable machines, machine 

learning, artificial intelligence, image recognition, and 

prediction models 

 

I. INTRODUCTION 

 

The rapid advancement of the Internet of Things 

(IoT) has revolutionized the way devices interact 

with each other and with users. IoT allows physical 

devices to be connected to the internet, enabling real-

time communication, control, and data exchange. 

One of the key areas where IoT has shown great 

potential is in the control of electromechanical 

systems, particularly motors used in various 

applications such as automation, robotics, and smart 

appliances. 

A DC (Direct Current) motor is widely used in 

industries and household applications due to its 

simple design, ease of control, and cost-effectiveness. 

However, traditional DC motor systems often require 

manual operation or wired connections, limiting 

flexibility and scalability. 

To overcome these limitations, this project aims to 

design and implement an IoT-based DC motor 

control system. By integrating a microcontroller (like 

Arduino or NodeMCU) with a Wi-Fi module (such as 

ESP8266), the motor can be wirelessly operated 

through a web interface or a smartphone application. 

Users can control motor functions such as on/off, 

speed, and direction remotely, offering convenience 

and improved efficiency. 

 
 

II. OVERVIEW 

 

The first motor type to be widely used in industrial 

settings was the DC motor. Appliances, toys, and 

tools all employ small DC motors. One type of 

rotating electrical machine that transforms electrical 

energy into mechanical energy is this motor. Almost 

every kind of DC motor has an inbuilt mechanism to 

alter the direction of current flow, whether it be 

electronic or electromechanical. The following is a 

classification of DC motors based on their excitation 

arrangement.1) A DC motor that is separately 

excited. 2) DC motor that is self-excited. a) Shunt 

wound DC motor. b) Series DC motor. c) DC motor 

with compound winding "Whenever a current-

carrying conductor is placed in a magnetic field, it 

experiences a mechanical force" is the fundamental 
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idea behind how a DC motor operates.  The Fleming 

Left Hand Rule indicates the force's direction.  The 

entire system is built on the Internet of Things (IOT), 

which refers to networked computing equipment and 

the capacity to transport data without the need for 

human-to-human or computer-to-human interaction. 

In the past, the internet was only utilized for simple 

information sharing and communication. However, 

the idea of the Internet of Things has caused a global 

boom as a result of the development of the internet 

[1].  These days, the internet's power is used for a 

variety of purposes, such as managing a server 

machine that is located remotely from any location in 

the world.  With the help of the internet, the idea of 

smartphones emerged, which has greatly benefited 

the same.  Certain Android applications have been 

created that carry out tasks and significantly reduce 

the amount of human labour required.  The idea of 

IOT in conjunction with wireless communication 

methods has led to the development of numerous 

adaptable and affordable monitoring systems. An 

ecosystem where things (devices) are assigned 

unique IDs and have the capacity to transmit data 

across a network without requiring human-to-human 

or human-to-computer contact is known as the 

Internet of Things [2].  Numerous more concepts 

have been investigated and refined.  It is anticipated 

that the Internet of Things will be crucial in a variety 

of fields, including healthcare and factory automation 

[3].  Nonetheless, a significant drawback of these 

concepts is their narrow scope.  The physical 

presence of the individual in question is somewhat 

necessary because the applications can only be 

controlled within a specific setting [4].  But thanks to 

their superb connectivity and handy nature, Android 

devices have overcome this barrier.  The Android 

framework is free source, and hence very well-liked 

among the makers and consumers of smartphones 

[5].  With a single click on his smartphone, the 

control person can operate the suggested system.  As 

an alternative, the same can be done with personal 

computers.  Using the Internet of Things (IOT) 

principle, the system's basic and user-friendly 

technology can manage jobs as large as managing the 

traction of any machinery. 

 

 

 

 

III. METHODOLOGIES 

 

The implementation of the IoT-based DC motor 

control system involves a step-by-step approach, 

combining both hardware and software development. 

The following methodology was adopted to design 

and implement the system effectively: 

1. Component Selection and System Design 

• Microcontroller: NodeMCU (ESP8266) was 

selected due to its built-in Wi-Fi capabilities and 

ease of programming. 

• DC Motor: A simple DC motor is used as the 

actuator. 

• Motor Driver: L298N motor driver module is 

used to control the direction and speed of the 

motor using PWM (Pulse Width Modulation) 

signals. 

• Power Supply: External power supply for the 

motor and 5V regulated supply for the 

NodeMCU. 

• Other Components: Resistors, capacitors, 

breadboard, jumper wires. 

2. Circuit Implementation 

• The DC motor is connected to the L298N motor 

driver. 

• The L298N module is interfaced with the 

NodeMCU, receiving PWM and digital control 

signals for speed and direction control. 

• The ESP8266 module is connected to a Wi-Fi 

network to enable communication with the 

remote interface. 

3. Programming the Microcontroller 

• The NodeMCU is programmed using the 

Arduino IDE. 

• The code includes: 

o Wi-Fi connection setup using SSID and 

password. 

o A web server hosted on the NodeMCU to serve a 

control dashboard. 

o Motor control logic based on user inputs 

received from the web interface (start, stop, 

forward, reverse, speed adjustment using PWM). 

4. Web Interface Development 

• A simple HTML-based web page is designed 

and served by the NodeMCU. 

• The user interface includes: 

o Buttons for motor start/stop 

o Direction control (forward/reverse) 
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o A slider to control motor speed 

• The web page sends HTTP requests to the 

NodeMCU, which parses the requests and 

controls the motor accordingly. 

5. Testing and Validation 

• The entire system is tested for: 

o Wi-Fi connectivity and control responsiveness 

o Accurate execution of commands (speed, 

direction) 

o Stability over continuous operation 

• Modifications were made to improve latency and 

reliability. 

 

IV. FINAL RESULTS 

 

The IoT-based DC motor control system was 

successfully designed, implemented, and tested. The 

final prototype demonstrated efficient and reliable 

performance in controlling the DC motor remotely 

through a Wi-Fi network. Below are the key 

outcomes of the project: 

1. Remote Control Functionality 

• The DC motor could be started, stopped, and 

reversed via a simple web interface. 

• Motor speed control was achieved using PWM 

(Pulse Width Modulation) from a slider on the 

webpage. 

2. Real-Time Wireless Operation 

• Commands sent from the web interface were 

received by the NodeMCU with minimal latency 

(~1 second or less). 

• The system maintained stable Wi-Fi connectivity 

within the local network and was also tested for 

internet-based remote access. 

3. User-Friendly Interface 

• A lightweight, responsive HTML-based GUI 

allowed users to interact easily with the system 

using a smartphone or laptop. 

• Interface controls (buttons and slider) functioned 

as intended and were intuitive for any user. 

4. Hardware Performance 

• The motor responded accurately to all commands 

under various load conditions. 

• The motor driver (L298N) handled the current 

requirements effectively, and no overheating or 

system failure was observed during extended 

tests. 

5. Cost-Effective and Scalable Design 

• The entire system was built using low-cost, 

readily available components. 

• The design is scalable and can be extended to 

control multiple motors or devices using the 

same architecture. 

 

 
 

VI. IMPLEMENTATIONS OF THE SOLUTION 

 

The implementation phase focused on integrating 

both hardware and software components to enable 

remote and real-time control of a DC motor using IoT 

technology. The process was divided into several 

stages as described below: 

1. Hardware Assembly 

• NodeMCU (ESP8266) was chosen as the central 

controller due to its built-in Wi-Fi capabilities. 

• L298N motor driver was connected to the DC 

motor and powered by an external power source 

(e.g., 9V–12V battery or adapter). 

• GPIO pins of the NodeMCU were connected to 

the L298N inputs to control motor direction and 

speed. 

• All components were assembled on a breadboard 

or PCB for easy testing and modification. 

2. Firmware Development (Arduino IDE) 
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• The Arduino IDE was used to write and upload 

the code to the NodeMCU. 

• Key functions implemented in the code: 

o Wi-Fi initialization and connection using SSID 

and password 

o Setup of a web server to host a control dashboard 

o Handling HTTP requests to detect button presses 

and slider movements 

o Generating PWM signals for speed control 

o Sending digital outputs to the motor driver for 

direction control 

3. Web Interface Design 

• A simple HTML page was created and stored in 

the NodeMCU memory. 

• The page included: 

o Start and Stop buttons 

o Forward and Reverse direction buttons 

o A speed control slider 

• When a user accessed the page via a browser on 

a mobile phone or PC, it sent corresponding 

commands to the NodeMCU. 

4. System Integration and Testing 

• All components were connected and powered. 

• The NodeMCU connected to the Wi-Fi network 

and hosted the control webpage. 

• Multiple test cases were run: 

o Start/Stop functionality 

o Forward/Reverse rotation 

o Smooth speed variation using the slider 

• The system responded quickly and accurately to 

commands with low latency and no 

disconnection. 

5. Optimization 

• Minor delays were added in code to prevent 

misfires of multiple commands. 

• Input validation was implemented to avoid 

undefined behaviors (e.g., speed=0 with motor 

ON). 

• The system was tested in both local network and 

remote access (via port forwarding or IoT cloud 

platform like Blynk or Firebase). 
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