© April 2026] IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

Remote Induction Motor Control by Android Application
With 7-Segment Display

'Dr.K.Chithambaraiah Setty, 2Mr. Syed Saheb, *Rachiti Manikumari, “*Raichur Akhila, *Uluva
Pushpavathi, *Sudigundu Mamatha
'HOD & Professor (Project Guide), Department of Electrical and Electronics Engineering, St. Johns
College of Engineering & Technology, Yerrakota, Yemmiganur, University: JNTUA, Andhra Pradesh,

India

2Coordinator, ***Students, Department of Electrical and Electronics Engineering, St. Johns College of

Engineering & Technology, Yerrakota, Yemmiganur, University: JNTUA, Andhra Pradesh, India

Abstract- This project presents a wireless system for
remotely controlling an induction motor using an
Android mobile application. The system integrates a
microcontroller-based control unit with a Bluetooth
communication module to receive commands from a
mobile device. When the user sends ON or OFF
commands through the Android application, the
transmits the signal to the
microcontroller, which processes the command and
activates a relay circuit to control the induction motor
accordingly. A 7-segment display is incorporated to
visually indicate the operational status of the motor, such
as ON or OFF. The proposed system minimizes manual
intervention, improves operational safety, and provides
a simple and cost-effective solution for motor control.
This approach is particularly useful in industrial
automation, home automation, and educational
applications where remote monitoring and control of
electrical devices are required.
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L INTRODUCTION

In modern industries and automation systems, electric
motors play a vital role in performing mechanical
operations efficiently. Among various types of motors,
the induction motor is one of the most widely used
electrical machines due to its simple construction, high
reliability, low maintenance requirements, and cost-
effectiveness. Induction motors are commonly used in
industrial pumping systems,
fans, and household

machinery, water
conveyors,

appliances [1].

COompressors,
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Traditionally, induction motors are operated manually
through switches, contactors, or control panels located
near the machine. However, this approach requires
human presence at the location of the motor, which
may not always be convenient or safe. In large
industrial environments, motors may be installed in
hazardous or remote locations where manual control
becomes difficult. Additionally, frequent manual
operation increases the chances of human error and
operational delays.

With the rapid advancement of wireless
communication and smartphone technology, remote
control systems have become increasingly popular.
Smartphones have become powerful computing
devices capable of controlling various electronic
systems through wireless communication technologies
such as Bluetooth, Wi-Fi, and the Internet of Things
(IoT). Among these technologies, Bluetooth is widely
used for short-range communication due to its
simplicity, low power consumption,

integration with mobile devices [2].

and easy

The proposed system focuses on remotely controlling
an induction motor using an Android mobile
application. The system uses a microcontroller
(Arduino Uno) that receives commands from the
Android application through a Bluetooth module (HC-
05). Based on the received command, the
microcontroller controls the motor through a relay
module. Additionally, a 7-segment display is used to
show the operational status of the motor, such as ON
or OFF. This system eliminates the need for manual
switching and allows the user to control the motor
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conveniently using a smartphone. The proposed
design is simple, low-cost, and suitable for both
educational and practical applications in industries and
homes [3].

IL. OBJECTIVES

The primary objective of this project is to design and
implement a remote induction motor control system
using an Android application.

The specific objectives of the project are:

e To design a wireless motor control system using
an Android smartphone.

e To establish Bluetooth communication between
the smartphone and the microcontroller.

e To develop a system that allows the user to turn
the induction motor ON and OFF remotely.

e To implement Arduino Uno as the central
controller for processing control commands.

e To use a relay module for controlling the motor
operation.

e To display the motor status using a 7-segment
display.

e To design a low-cost and efficient automation
system.

e To demonstrate the practical application of
embedded systems and mobile technology in
motor control.

The successful implementation of these objectives will
result in a simple and effective remote motor control
system.

Block Diagram

The block diagram below illustrates the functional
flow of the system, from user input to motor output
and status display.

Fig.1. Block diagram of the proposed Remote
Induction Motor Control System

Working Process

The operation of the Remote Induction Motor Control
System involves communication between the
smartphone and the microcontroller, followed by
motor control and status display.

Step 1: Application Initialization
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The user opens the Android application on the
smartphone and initiates a connection to the HC-05
Bluetooth module.

Step 2: Bluetooth Communication

The smartphone establishes a Bluetooth connection
with the module. Once connected, the application can
send commands to the Arduino.

Step 3: Command Transmission

The user presses the ON or OFF button in the
application. The command is transmitted wirelessly
through Bluetooth.

Step 4: Command Reception

The HC-05 Bluetooth module receives the signal and
forwards it to the Arduino microcontroller through
serial communication (UART).

Step 5: Command Processing

The Arduino reads the received command and
processes it according to the programmed logic. It
checks whether the command is 'ON' or 'OFF".

Step 6: Motor Control

If the command is ON, the Arduino sends a HIGH
signal to the relay module, which activates the relay
and allows current to flow to the induction motor. The
motor starts running.

If the command is OFF, the Arduino sends a LOW
signal to the relay module, deactivating the relay and
cutting off power to the motor. The motor stops.

Step 7: Status Display

The Arduino simultaneously updates the 7-segment
display to show the current status of the motor. For
example, it may display "1" or "ON" when the motor
is running and "0" or "OFF" when it is stopped.

This integrated working process allows the user to
control the motor conveniently without physically
approaching the machine, improving safety and
operational efficiency.

Existing System

In conventional motor control systems, induction
motors are controlled manually using mechanical
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switches, contactors, or control panels located near the
motor. These systems require the operator to be
physically present at the motor location in order to start
or stop the motor. While these systems are simple and
reliable, they lack automation features and remote
control capabilities.

Typical components used in conventional motor
control systems include electrical switches, contactors,
circuit breakers, overload protection relays, control
panels, and power supply systems. The operator
manually activates the switch or control panel to start
the motor. When the switch is turned ON, electrical
power is supplied to the motor and it begins to operate.
When the switch is turned OFF, the motor stops.

Drawbacks

1. Although traditional motor control systems are
simple, they have several limitations:

2. Manual Operation: The operator must be
physically present near the motor to start or stop
it. This is inconvenient when the motor is located
far away.

3. Safety Risks: In industrial environments, motors
may be installed in hazardous locations. Manual
operation increases the risk of accidents.

4. Lack of Remote Control: Traditional systems do
not allow the user to control the motor remotely.

5. Time Consumption: Manual operation takes more
time, especially when multiple motors need to be
controlled.

6. Limited Automation: Conventional systems do
not support advanced automation features.

7. High Human Dependency: The system relies
heavily on human intervention, which may lead to
operational errors.

8. No Status Display: Traditional systems often do
not provide clear visual indication of motor status.

Proposed System

The proposed system introduces a Bluetooth-based
remote motor control system using an Android mobile
application. In this system, the motor can be controlled
remotely using a smartphone.

The system uses an Arduino Uno microcontroller as
the central control unit. The Arduino receives
commands from the Android application through a
Bluetooth module (HC-05). Based on the received
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command, the microcontroller controls the motor
using a relay module. Additionally, a 7-segment
display is used to display the operational status of the
motor, such as ON or OFF.

The proposed system eliminates the need for manual
switching and allows the user to control the motor
conveniently using a smartphone. The design is
simple, low-cost, and suitable for both educational and
practical applications in industries and homes.

Proposed System Advantages

The proposed system provides several advantages
compared to traditional motor control systems:

Remote Operation: The motor can be controlled
remotely using a smartphone, eliminating the need for
manual switching.

Improved Safety: Operators can control motors from a
safe distance, reducing the risk of accidents in
hazardous environments.

User-Friendly Interface: The Android application
provides a simple and intuitive interface for
controlling the motor.

Reduced Manual Effort: The system minimizes
manual intervention and reduces physical effort
required to operate motors.

Low Cost: The system uses low-cost components such
as Arduino Uno and Bluetooth modules, making it
affordable.

Visual Status Indication: The 7-segment display
provides clear visual feedback about the motor status,
helping users monitor system operation.

Easy Installation: The system is simple to install and
does not require complex wiring or advanced technical
skills.

Energy Efficiency: Remote control helps prevent
unnecessary motor operation, which can reduce
energy consumption.

Problem Statement

Traditional induction motor control systems rely
heavily on manual operation using physical switches
or control panels. This approach presents several
challenges. Manual operation requires human
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presence near the motor, which is inconvenient when
motors are located in remote or hazardous areas. This
increases the risk of accidents in industrial
environments. Additionally, manual control leads to
time delays in starting or stopping machines and lacks
remote monitoring capabilities. There is a clear need
for a simple, wireless, and user-friendly motor control
system that allows operators to control motors
remotely using commonly available devices such as
smartphones. This project addresses this problem by
developing a Bluetooth-based motor control system
using an Android application.

III. LITERATURE REVIEW
Induction Motor Control Techniques

Induction motors are extensively used in industrial
automation systems due to their simplicity and
reliability. Traditional motor control techniques
include manual switching, contactor-based control,
and programmable logic controller (PLC) systems.
Researchers have studied several methods to improve
motor control performance, such as Variable
Frequency Drives (VFD), PWM-based control
techniques, microcontroller-based control, and
wireless monitoring systems. These techniques help
improve motor efficiency, speed regulation, and
automation capabilities [1][4].

Wireless Motor Control Systems

Wireless ~ communication  technologies  have
significantly transformed industrial automation
systems. Traditional wired control systems require
extensive cabling, which increases installation costs
and reduces system flexibility. Wireless control
systems provide several advantages, including reduced
wiring complexity, lower installation cost, remote
monitoring capability, improved operational safety,
and easy scalability. Wireless communication
protocols used in motor control systems include
Bluetooth, Wi-Fi, GSM, ZigBee, and RF
communication [5].

Android-Based Motor Control Systems

Several researchers have proposed systems in which
an Android application acts as a control interface for
electrical devices. Kumar and Singh (2015) developed
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an Android-based wireless device control system,
demonstrating the feasibility of using smartphones for
remote control applications [6]. Das, Chatterjee, and
Das (2015) presented a Bluetooth-based home
automation system using an Android application,
highlighting the convenience of mobile-based control

(7.

Patil and Suralkar (2016) specifically focused on
wireless control of induction motors using an Android-
based mobile application. Their research demonstrated
that Bluetooth communication provides a reliable and
efficient method for short-distance wireless control of
motors [8].

Bluetooth-Based Control Systems

Bluetooth is one of the most commonly used wireless
communication technologies for short-range device
communication. It operates in the 2.4 GHz ISM
frequency band and  supports  low-power
communication between devices. Gupta and Kumar
(2016) designed and implemented a Bluetooth-based
wireless  control  system, demonstrating the
effectiveness of Bluetooth for automation applications

[9].

In Bluetooth-based motor control systems, a Bluetooth
module such as HC-05 or HC-06 is connected to the
microcontroller. The Android application sends
commands via Bluetooth, which are received by the
module and forwarded to the microcontroller. The
microcontroller processes the received commands and
performs the required operation [10][11].

Microcontroller-Based Motor Control

Microcontrollers play an important role in modern
automation systems. They act as the central control
unit that processes input signals and generates control
signals for actuators. Common microcontrollers used
in motor control applications include Arduino, PIC
microcontroller, AVR microcontroller, and ARM
processors. Mazidi, Mazidi, and McKinlay (2007)
provided comprehensive coverage of microcontroller
applications in embedded systems [12].

Monk (2012) specifically addressed Arduino
programming, which is widely used for developing
automation systems [13]. The Arduino platform
provides several advantages such as real-time
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processing capability, low cost, compact size, easy
interfacing with sensors and actuators, and
programmable control logic.

Hardware Description
Arduino Uno Microcontroller:

The Arduino Uno is the main controller used in this
system. It is based on the ATmega328P
microcontroller and is widely used for embedded
system applications. It has 14 digital input/output pins,
6 analog input pins, an operating voltage of 5V, and a
clock speed of 16 MHz. The Arduino receives
commands from the Bluetooth module and controls
the relay module accordingly [14].

Fig.2. Arduino UNO Microcontroller
HC-05 Bluetooth Module:

The HC-05 Bluetooth module is used for wireless
communication between the Android smartphone and
the Arduino microcontroller. It operates at 3.3V to 5V,
has a communication range of approximately 10
meters, and supports serial communication (UART).
The module receives signals from the Android
application and sends them to the Arduino through
serial communication [15].

Fig.3. HC-05 Bluetooth Module
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Relay Module:

The relay module acts as an electromechanical switch
that controls the power supply to the induction motor.
It isolates the control circuit from the high-power
motor circuit and allows the microcontroller to control
high-voltage devices. When the Arduino sends a
HIGH signal to the relay module, the relay activates
and allows current to flow to the motor [16].

Fig.4. Relay Module

Induction Motor:

The induction motor is the primary load controlled by
the system. Induction motors operate on the principle
of electromagnetic induction and are widely used due
to their reliability and efficiency. They feature rugged
construction, low maintenance, high efficiency, and
long operational life. In this project, the motor is
turned ON or OFF through the relay module controlled
by the Arduino.

7-Segment Display:

The 7-segment display is used to indicate the status of
the motor. It provides a visual representation of
whether the motor is ON or OFF, improving system
usability. For example, it may display "1" or "ON"
when the motor is running and "0" or "OFF" when it is
stopped.

Fig.5. 7-Segment Display
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Power Supply Unit:

The power supply provides the necessary electrical
power required for operating the system components.
Typical voltage requirements include 5V for the
Arduino Uno and relay module, 3.3V to 5V for the
Bluetooth module, and appropriate voltage for the
motor based on its rating. A regulated power supply
ensures stable system operation.

IVv. RESULTS AND DISCUSSION

The Remote Induction Motor Control System was
successfully implemented and tested. The system was
evaluated based on its wireless communication
reliability, motor control responsiveness, and status
display accuracy.

Bluetooth Communication Testing:

The HC-05 module paired reliably with an Android
smartphone using a standard Bluetooth terminal
application. Commands were sent from the phone and
received by the module without errors. The
communication was stable within a range of
approximately 10 meters.

Motor Control Testing:

When the ON command was sent from the Android
application, the Arduino received the signal and
activated the relay module. The relay successfully
switched the induction motor ON, and the motor
started running. When the OFF command was sent, the
relay deactivated, and the motor stopped. The response
was instantaneous and reliable.

Status Display Testing:

The 7-segment display accurately reflected the motor's
operational status. When the motor was ON, the
display showed "1" or "ON". When the motor was
OFF, the display showed "0" or "OFF". This provided
clear visual feedback to the user.

The results demonstrate that the integration of
Bluetooth communication, Arduino microcontroller,
and relay module provides an effective solution for
remote motor control. The system successfully
eliminates the need for manual switching and allows
users to control induction motors conveniently from a
smartphone.
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Fig.6. Experimental setup of the Remote Induction
Motor Control System

Applications

1. Industrial Automation: The system can be used to
control motors in industrial environments,
allowing operators to start and stop machines
from a safe distance.

2. Agricultural Applications: Farmers can use the
system to control water pumping motors
remotely, saving time and reducing physical
effort.

3. Home Automation: The system can control
household appliances such as water pumps,
exhaust fans, and garden irrigation motors.

4. Educational and Research Applications: The
project serves as an excellent teaching tool for
understanding embedded systems, wireless
communication, and mobile application
development.

5. Small Industrial Units: The low-cost system is
suitable for small-scale industries requiring
simple automation solutions.

Advantages

e Remote Operation: Motor control from a
smartphone eliminates manual switching.

e Improved Safety: Operators can control motors
from safe distances.

e User-Friendly Interface: Simple Android
application provides intuitive control.
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e Reduced Manual Effort: Minimizes human
intervention.

e Low Cost: Uses affordable components.

e Visual Status Indication: 7-segment display
shows motor status clearly.

e  FEagy Installation: Simple to set up and maintain.

e Energy Efficiency: Helps prevent unnecessary
motor operation.

V. CONCLUSION

The project Remote Induction Motor Control Using
Android Application with 7-Segment Display presents
a simple and effective solution for controlling motors
wirelessly. The system uses Bluetooth communication
to connect an Android smartphone with a
microcontroller-based control unit. The
microcontroller receives commands from the mobile
application and controls the motor using a relay
module. The inclusion of a 7-segment display provides
a visual indication of the motor status, improving
system usability.

The proposed system reduces manual effort, improves
operational safety, and demonstrates the practical
application of wireless communication in automation
systems. The project successfully integrates embedded
systems, wireless communication, and mobile
application technology to create a low-cost and
efficient motor control system. With further
enhancements such as IoT integration and sensor-
based monitoring, the system can be expanded into a
fully automated smart motor control platform.

VL FUTURE ENHANCEMENTS

e The proposed system can be enhanced in several
ways to improve its functionality and
performance:

e Integration with IoT: Bluetooth communication
can be replaced or supplemented with Internet of
Things (IoT) technology, allowing users to
control motors from anywhere using the internet.

e Wi-Fi-Based Control: Replacing Bluetooth with
Wi-Fi modules such as ESP8266 or ESP32 would
allow long-distance motor control.

e Motor Speed Control: The system can be
upgraded to include PWM-based speed control of
the motor.
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e Sensor-Based Monitoring: Sensors can be added
to monitor important parameters such as motor
temperature, current consumption, voltage levels,
and motor speed for better protection and
analysis.

e  Multiple Motor Control: Future systems can be
designed to control multiple motors using a single
mobile application.

e Cloud-Based Monitoring: The system can be
integrated with cloud platforms to store and
analyze motor performance data.

e Voice Control: Integration of voice recognition
capabilities would allow users to control the
motor using voice commands.
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