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Abstract : Industrial automation has become an important part of modern industries for improving efficiency, safety, and energy
management [1], [2]. This project presents a smart industrial appliance control system using Arduino and an Android
application [2], [3]. The system allows users to control appliances such as lights, fans, and power sockets wirelessly through
Bluetooth communication [3], [4].

The Arduino UNO acts as the main controller while the HC-05 Bluetooth module provides wireless communication between the
Android application and the hardware system [1], [5]. Sensors such as DHT11, MQ-135, and LDR are used for monitoring
temperature, humidity, gas pollution, and light intensity [4], [6]. The Android application developed using MIT App Inventor
provides a user-friendly interface for appliance monitoring and control [2], [3].

The proposed system is cost-effective, flexible, scalable, and easy to implement for small-scale industrial automation. The project
also improves operational safety and reduces manual effort.

Keywords: Arduino UNO, Bluetooth Module, Android Application, Industrial Automation, Smart Control System.

I.  INTRODUCTION
Industrial automation is widely used to improve productivity, safety, and operational efficiency. Traditional industrial control
systems often require manual operation and wired communication, which increases complexity and maintenance cost. To overcome
these problems, wireless automation systems using Arduino and Android applications have become highly popular.
Arduino is an open-source microcontroller platform widely used in automation and embedded system projects because of its
flexibility and low cost [1], [2]. Android applications can be used as an easy interface for controlling appliances remotely through
Bluetooth communication [2], [6]. The combination of Arduino and Android technology provides an efficient and user-friendly
solution for industrial appliance control [3], [5].
This project focuses on controlling industrial appliances such as lights, fans, and sockets through an Android application [2], [4].
Sensors are also integrated for monitoring environmental conditions such as temperature, humidity, light intensity, and pollution
level [5], [6].
Industrial appliance control using Arduino and Android application is becoming popular due to its low cost, flexibility, and easy
wireless operation. The system allows users to monitor and control electrical appliances remotely through Bluetooth communication
using a smartphone application [1], [2]. It also improves industrial automation by providing real-time monitoring, energy efficiency,
and user-friendly control features [3], [4]. The integration of sensors and mobile applications helps in enhancing safety, reducing
manual effort, and increasing operational efficiency in small-scale industrial environments [5], [6].

The main objectives of this project are:

*  To design a wireless industrial appliance control system.

*  To control electrical appliances using an Android application.
*  To monitor environmental parameters using sensors.

*  To reduce manual operation and improve efficiency.

*  To develop a low-cost and flexible automation system.

A. Motivation
The increasing demand for smart automation systems in industries motivates the development of low-cost wireless control systems.
Using smartphones for industrial appliance control provides convenience, portability, and better monitoring facilities.
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IL LITERATURE REVIEW
Several researchers have developed Arduino-based automation systems for industrial and home applications [1], [2]. Chen and Lee
proposed an Arduino-based industrial control system for improving operational flexibility [1]. Kumar and Gupta developed an
Android-controlled industrial automation system using Bluetooth communication [2].
Patel et al. designed a real-time monitoring system using Android applications for industrial appliances [3]. Singh and Sharma
discussed the integration of IoT with Arduino for industrial automation [4]. Sharma and Verma introduced a hybrid Arduino-
Android monitoring system for real-time equipment monitoring [5].
Wang et al. implemented a wireless industrial control system using Arduino and Android technology [6].
These studies show that Arduino and Android-based systems are cost-effective, flexible, and suitable for industrial automation [3],

(4], [5].

I11. COMPONENTS USED

B.  Arduino UNO
Arduino UNO is the main microcontroller board used in this project. It is based on the ATmega328P microcontroller and operates at
S5V.
Features:

* 14 Digital I/O pins

* 6 Analog input pins

* 16 MHz clock speed

*  USB communication support

C. HC-05 Bluetooth Module
The HC-05 module enables wireless communication between the Arduino and Android smartphone.
Features:

*  Bluetooth V2.0+EDR

*  Operating voltage: 5V

*  Range up to 10 meters

D. DHTII Sensor
The DHT11 sensor measures temperature and humidity.
Features:

*  Temperature range: 0°C to 50°C

*  Humidity range: 20% to 90%

E. MQ-135 Gas Sensor
The MQ-135 sensor detects harmful gases and pollution levels.

F. Relay Module
The relay module controls AC appliances such as bulbs and fans.

G. LDR Sensor
The LDR sensor measures light intensity.

IV. METHODOLOGY
A.  System Architecture
The system consists of Arduino UNO, HC-05 Bluetooth module, relay module, sensors, and Android application.
1) The Android application sends commands through Bluetooth.
2) HC-05 receives the signals.
3) Arduino processes the received commands.
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4) Relay module controls appliances.
5) Sensor data is displayed on the Android application.

B.  Circuit Description
The relay module is connected to Arduino digital pins. AC appliances are connected through relay outputs. Sensors are connected to
analog input pins. The HC-05 module communicates through serial pins TX and RX.

C. Working Principle

The user sends commands from the Android application. The HC-05 Bluetooth module receives the commands and transfers them to
the Arduino UNO. Arduino processes the signals and activates the corresponding relay channels to turn appliances ON or OFF.
Sensors continuously monitor environmental conditions. The sensor data is displayed on the Android application for monitoring

purposes.

V. SOFTWARE REQUIREMENTS 5.1 Arduino IDE
Arduino IDE is used to write, compile, and upload programs into the Arduino UNO board.
Features:
1) Open-source platform
2) Easy code compilation
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Fig-15: BLOCK Diagram of Industrial Appliance Control

Serial monitoring support

A. MIT App Inventor
MIT App Inventor is used to develop the Android application.
Features:

*  Drag-and-drop interface

»  Easy Android application development

*  Bluetooth communication support
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Fig-16: Circuit diagram of industrial appliance control

VI. ADVANTAGES AND APPLICATIONS

A. Advantages

*  Wireless operation

* Easy monitoring and control

* Low-cost implementation

» User-friendly Android interface

* Energy efficient

* Flexible and scalable system

B.  Applications
*  Industrial automation
*  Smart home systems
*  Remote monitoring systems
»  Safety and security systems
*  Smart energy management

VIIL RESULTS AND DISCUSSION
The developed prototype successfully controlled industrial appliances using an Android smartphone through Bluetooth
communication [2], [6]. The relay module responded correctly to commands sent from the Android application [1], [3].
The DHT11 sensor successfully measured temperature and humidity values [4], [5]. The MQ-135 sensor detected pollution levels,
while the LDR sensor measured light intensity [5], [6].
The system operated efficiently within a Bluetooth range of approximately 10 meters [2], [3]. The Android application provided
smooth and user-friendly operation [1], [6].

VIIIL. CONCLUSION AND FUTURE SCOPE 8.1 Conclusion
This project successfully developed a smart industrial appliance control system using Arduino and Android application [1], [2]. The
system provides wireless monitoring and control of industrial appliances through Bluetooth communication [3], [6].
The project is low-cost, flexible, and suitable for small-scale industrial automation [2], [5]. It improves operational efficiency,
reduces manual effort, and enhances user convenience. 8.2 Future Scope
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The future improvements of this project include:

Integration with IoT platforms.

Cloud-based monitoring and data storage.

Wi-Fi based long-distance communication.

Voice control using Al assistants.

Advanced security features and password protection.
Integration with CCTV monitoring systems.
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