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.Abstract: 

In today's fast-paced world of technological advancements, the importance of effective time management cannot be emphasized 

enough. As automation continues to become increasingly prevalent, there is a growing need for innovative solutions that can 

streamline daily tasks. With this in mind, our study aims to develop and design a Home Automation system that utilizes the 

power of Arduino and a Bluetooth module. Our proposed system offers a simple yet robust technological solution that 

seamlessly integrates with an Android application. Through this platform, users can effortlessly control various home 

appliances such as fans, bulbs, air conditioners, and automatic door locks. With a focus on remote monitoring and control via 

Android devices, our research aims to provide a user-friendly, cost-effective, and hassle-free solution that enhances home 

security when occupants are away. By leveraging Bluetooth or Wi-Fi connectivity, our study aims to introduce a more 

economically viable alternative to existing products in the smart home industry. The envisioned Home Automation system 

consists of switches and sensors connected to a central hub, which can be accessed through different user interfaces including 

wall-mounted terminals, mobile applications, and web interfaces. Through this endeavor, our ultimate goal is to contribute to 

the ongoing evolution of home automation technology, making it more accessible and efficient for users worldwide. We 

envision a future where mundane household tasks are seamlessly managed through intuitive and intelligent systems, allowing 

individuals to reclaim their time for more meaningful pursuits. By promoting innovation and accessibility in this field, we strive 

to empower individuals to lead more convenient, secure, and fulfilling lives in the digital age. 

Keywords—  Arduino, Home automation, Bluetooth, Smart phone, Security, Control System, Home Security, User-friendly, 

Cost-effective 

 

INTRODUCTION 

This paper aims to develop a home automation system using Arduino and the HC-05 Bluetooth Module, 

with the goal of creating a wireless and user-friendly solution for remotely controlling home appliances. 

By utilizing Arduino as the central controller, Bluetooth technology for communication, and a mobile 

application as the user interface, this system offers a convenient and efficient way to monitor and manage 

the home environment from a distance. The Arduino board acts as a bridge between the mobile application 

and the appliances, allowing users to easily control lights, fans, electronic devices, and room temperature. 

With secure and reliable communication, this project showcases the potential of wireless technology and 

its integration with Arduino to enhance everyday living. 
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The advancement of technology has led to a growing interest in home automation. This project focuses 

on utilizing Bluetooth technology and Arduino to develop a cost-effective and easy-to-install home 

automation system. With the increasing popularity of smartphones, there is a rising demand for systems 

that enable remote access and control of household devices. This project aims to meet this demand by 

designing a system that seamlessly integrates with existing appliances and provides convenience and 

efficiency in controlling them remotely. By leveraging Bluetooth technology and Arduino, this system 

offers a solution that enhances the comfort and convenience of everyday living.  

RELATED  WORK 

Home automation is revolutionizing the way we interact with our living spaces, offering convenience, 

efficiency, and enhanced control over various home devices and systems. Researchers are exploring 

various areas of home automation, including: 

 

1. Architectures for Home Control and Monitoring Systems: One group proposed an architecture that 

utilizes Android-based smartphones for remote control and monitoring of home devices. This architecture 

incorporates a micro web server and Bluetooth communication, providing interoperability and ease of use. 

2. Design of Smart Home Automation Systems: Another study showcased a Bluetooth-based smart 

home automation system with a smart speech sense capability that decodes users' sentences into 

appropriate commands. This system provides intuitive control over home devices. 

3. Utilization of Mobile Phones for Automation: Researchers explored the use of mobile phones' built-

in capabilities for automation purposes, leveraging the ubiquity of smartphones for accessible and user-

friendly automation solutions. 

4. Integration of Mobile Phone and GSM Modem: A system was designed that utilizes a mobile phone 

and GSM modem for remote control and monitoring of home devices. Incoming messages from the user's 

phone are transmitted to the GSM modem via the cellular network. 

5. Novel Architecture Utilizing ZigBee Technology: A novel architecture was proposed that integrates 

ZigBee technology with Arduino UNO to reduce system expenses and installation complexity, making 

home automation more accessible to users. 

These studies demonstrate the versatility and potential of home automation across various domains. By 

utilizing emerging technologies like ZigBee and leveraging the ubiquity of smartphones, researchers are 

continuously exploring innovative ways to enhance the efficiency, convenience, and accessibility of home 

automation systems. 

Hardware used for Prototype model: 

Arduino UNO: Arduino is a microcontroller board that is widely used in DIY electronics and robotics 

projects. It is based on the ATmega328P microcontroller chip and has 14 digital input/output pins that can 

be used to connect various sensors and actuators. The board also has a USB port for programming and 

communicating with a computer, a power jack, and a reset button.The Arduino Uno board can be 

programmed to read input from various sensors such as temperature sensors, light sensors, and button 

sensors, and execute a set of commands depending on the input received. For example, if a light sensor 

detects darkness, the Arduino can turn on an LED light. The input received from the sensors is usually in 

analog form, and hence it is connected to the analog pin on the Arduino.The programming language used 

in Arduino is high-level and easy to understand, with features like multitasking, automation, and time-

domain programming. The board also supports various libraries and frameworks that can be used to 

simplify the programming process.In home automation projects, Arduino can be used to interface with 

various devices such as lights, fans, and security systems. The microcontroller can be programmed to 
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receive input from sensors such as motion sensors, light sensors, and temperature sensors, and execute 

commands such as turning on or off a device, adjusting the brightness of a light, or alerting the user of an 

event.Some of the advantages of using Arduino in home automation projects include: 

 

1. Cost-effective: Arduino is a relatively cheap microcontroller board compared to other 

microcontrollers available in the market. 

2. Easy to use: The high-level programming language used in Arduino makes it easy to understand and 

program. 

3. Flexible: Arduino can be used to interface with a wide range of sensors and devices, making it a 

versatile platform for home automation projects. 

4. Customizable: Arduino can be programmed to execute any set of commands depending on the input 

received from sensors, making it a highly customizable platform. 

Overall, Arduino is a popular choice for home automation projects due to its ease of use

 
Fig 1 .ARDUINO UNO 

 

Fig 1 Shows ARDUINO UNO kit Arduino Uno finds extensive use across various domains due to its 

versatility, ease of use, and affordability 

Bluetooth Module HC-05: The HC-05 Bluetooth module acts as a link between the Android app and th

e Arduino microcontroller in our project. It receives information from the user via Bluetooth and sends it

 to the microcontroller. The module uses a wireless serial connection protocol called Bluetooth Serial Po

rt Protocol (SSP) and has advanced Bluetooth capabilities, including high speeds of up to 3Mbps. The m

odule is simple to use and operates in two modes: Command Mode and Data Mode. It defaults to Data M

ode, making it suitable for a wide range of applications. Key specifications of the HC-05 module include

 a baud rate of 9600 bps, 8 data bits, 1 stop bit, and no parity or handshake protocols. Before applying po

wer to the module, the key pin must be connected to high to put it in command mode with a baud rate of 

38400. In essence, the HC-05 module serves as a reliable and efficient communication bridge between th

e Android app and the Arduino microcontroller.  

5 V- 4 Channel Relay Module:A relay serves as an electromagnetic switch, allowing for the isolatio

n of two circuits while establishing a magnetic connection between them. When the Arduino signals the 

relay driver, it initiates its operation. Relays are commonly used to interface low-voltage electronic circu

its with higher-voltage circuits, such as the 5V DC battery circuit controlling a 230V AC mains circuit. T

his enables small sensor circuits to control devices like fans or electric switches.A relay switch typically 

consists of two sections: the input and the output. The input section includes a coil that generates a magn

etic field when a low voltage is applied. Common relay configurations include SPDT (single pole double

 throw) and DPDT (double pole double throw), offering varying numbers of changeover contacts. By uti

lizing the appropriate combination of contactors, the electrical circuit can be effectively turned on and of

f, providing precise control and automation capabilities.SMPS (switched-mode power supply) is an elect
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ronic circuit that converts power using switching devices turned on and off at high frequencies, along wi

th storage components such as inductors or capacitors. This allows for the supply of power when the swi

tching device is in its non-conduction state. A 5V 2A adapter is a versatile power source suitable for vari

ous applications, including charging or supplying power to USB devices, microcontrollers, single-board 

computers, LED strips, and other electronic devices operating within the specified voltage and current ra

nge.Male to Female Jumper Wires are essential components that facilitate quick and convenient intercon

nection between various electronic components in prototyping and testing projects. These jumper wires 

eliminate the need for soldering, making it easy and hassle-free to assemble and disassemble circuits dur

ing experimentation and development phases. 

Software used for Prototype model:  

Introducing the Arduino Bluetooth Controller: The Arduino Bluetooth Controller is an Android 

application designed for effortless control of a 4-channel relay module via Bluetooth connectivity. 

Compatible with Bluetooth serial communication modules like HC-05, HC-06, or HC-07, this application 

seamlessly integrates with Arduino boards to enable remote control functionality. Connect, configure, and 

control any Arduino Bluetooth-based device with ease using the Arduino Bluetooth Controller. Whether 

you're delving into smart home automation systems, building a comprehensive home automation setup, 

managing car and motor controls, or simply regulating lights and LEDs, this application offers a versatile 

solution for your needs. With the Arduino Bluetooth Controller, you gain the ability to remotely control 

your devices with Bluetooth modules and Arduino boards. This application empowers users to explore a 

wide range of applications, from enhancing home automation to streamlining motor controls and lighting 

management. Unlock the potential of Bluetooth technology combined with Arduino innovation with the 

Arduino Bluetooth Controller application, and take control of your projects with convenience and 

simplicity. 

Methodology: 

The implementation of the Bluetooth-based home automation system involves several key components 

and steps. Firstly, the hardware components including the Arduino UNO board, HC-05 Bluetooth module, 

and relay connections are assembled according to the system requirements. The Arduino IDE software is 

used for programming the Arduino board to enable communication with the Bluetooth module and control 

of connected appliances. A smartphone application, named Arduino Bluetooth Control Device, is utilized 

for establishing a Bluetooth connection between the mobile device and the Arduino board. The mobile 

application provides a user-friendly interface for controlling various home appliances remotely. The relay 

connections facilitate the connection of home appliances such as LED lamps, bulbs, fans, and DC motors 

to the Arduino board, enabling their remote operation via the mobile application. The system architecture 

is designed to ensure secure and reliable communication between the mobile device and the Arduino 

board, thereby enhancing user satisfaction and system efficiency. 

Results and Discussion: 

The implemented Bluetooth-based home automation system demonstrates effective control and 

monitoring of home appliances remotely. Users can easily interact with the system through the mobile 

application, enabling seamless management of their home environment. The system's reliability, ease of 

use, and cost-effectiveness make it a viable solution for modern households seeking to automate their 

living spaces. The integration of Bluetooth technology with Arduino proves to be advantageous, offering 

faster data transmission and greater range compared to other wireless communication technologies. The 

user-friendly nature of the system makes it accessible to individuals of all ages, including elderly users 

and children. The scalability of the system allows for the addition of more appliances and functionalities 

as per user requirements, making it adaptable to evolving needs. Overall, the project demonstrates the 
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feasibility and effectiveness of Bluetooth-based home automation systems in enhancing convenience and 

comfort in daily living. 

 

IMPLEMENTATION AND RESULTS 

1. Gather the Parts : In order to Control Your Home Appliances Using Arduino and Relay we'll 

need: a ) An Arduino UNO . b) A 5V Relay module c) Male to Female jumper wires . d) 

Bluetooth Module (HC05) 

2. Wiring : Hookup all the components according to the circuit diagram shown below  

 

Fig 2. Circuit Diagram 

Connect live wire from AC wall outlet to Common port on relay and one terminal of AC bulb to Normally 

open terminal of Relay Then, Connect the other terminal of AC bulb to GND on the AC wall outlet. Take 

proper precautions and care while connecting any wire to mains. 

3.  Arduino Sketch: 

 

Fig 3 . Arduino IDE Application UI 

Fig 3 shows Arduino IDE application user interface (UI), after ensuring all connections are correctly 

established, proceed to upload the Relay.ino sketch to your Arduino board. Unlike LEDs, relays operate 

by closing the circuit whenever the signal or input pin is connected to ground (GND). Therefore, executing 

"digitalWrite(13, LOW);" activates the relay, turning on the connected AC bulb. Conversely, executing 

"digitalWrite(13, HIGH);" deactivates the relay, turning off the bulb. 
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Once the sketch is uploaded, power up your Arduino board and the relay module to witness the AC bulb 

responding to commands, turning on and off as instructed. This process demonstrates the fundamental 

operation of relays in controlling electrical devices, showcasing how Arduino facilitates the integration of 

various components to achieve desired functionalities. Through the Arduino IDE application UI, users can 

easily configure and deploy such control mechanisms, enabling the automation and management of 

diverse electronic systems with simplicity and efficiency. 

CONCLUSION 

In conclusion, the implementation of the 'Home automation' system outlined in this paper offers a 

remarkable level of flexibility and an appealing user interface when compared to existing home 

automation systems. By integrating mobile devices into the framework, a novel architecture utilizing 

modern communication technologies has been devised. Comprising a BLUETOOTH module, Arduino 

microcontroller, and relay circuits, this system leverages WIFI as the communication channel between an 

Android phone and the Arduino microcontroller.The integration of complex home automation concepts 

into a simplified yet comprehensive framework is crucial for efficient operation within the constraints of 

mobile device displays. The proposed solution is characterized by its low cost, security, ubiquitous 

accessibility, auto-configurability, and remote controllability, addressing user needs and requirements 

effectively.Through the utilization of WiFi technology, this system has successfully achieved remote 

control of home appliances while ensuring home security and cost-effectiveness, surpassing previous 

iterations. Consequently, the objectives of the home automation system have been met. The discussion on 

system design and architecture, coupled with the implemented prototype showcasing basic appliance 

control and remote monitoring, underscores the feasibility and functionality of the proposed 

solution.Ultimately, the scalability and flexibility of this system outshine commercially available home 

automation systems, positioning it as a superior choice for modern households seeking seamless 

automation integration. 
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