https://trpub.org/index.php /IJFSNT
Vol 1, Issue 1, 2026

International Journal of Food Science and

Nutrition Technology

SMART HOME AUTOMATION: BLUETOOTH-DRIVEN SOLUTIONS FOR
EVERYDAY LIVING

'Kishor Golla, A Sivaji, Y Venkateswara Reddy, G. Bruhaspathi

! Assistant Professor, Department of Computer Science and Engineering,
1.St. Martin's Engineering College, Secunderabad, Telangana, India

Abstract— In contemporary society, everyone utilizes smartphones and the internet. Consequently, every smartphone is equipped with a
Bluetooth system. This project entails the design of a basic Arduino Bluetooth Control Home Automation system utilizing the HC-05
Bluetooth module to remotely activate or deactivate various electrical appliances. A home automation system can enhance convenience
and security in our lives. Home automation refers to the implementation of automated systems within a residence, commonly referred to as
a smart home. In the home automation framework, one can manage devices such as lighting, fans, televisions, and more. We will manage
18 distinct home appliances via a smartphone application utilizing Bluetooth communication. The interaction between the cell phone and
the Arduino BT board is conducted wirelessly. This system is engineered to be cost-effective and scalable, enabling the control of various
devices with minimal alterations to its core. Technology is an incessant progression. Designing a product with contemporary technology
that enhances the lives of others constitutes a significant contribution to the community. This study outlines the design and execution of an
economical, yet adaptable and secure, mobile phone-based home automation system.

Keywords: Arduino Bluetooth

INTRODUCTION

The automatic control of electrical gadgets in houses is known as home automation. Because these gadgets are connected to
the Internet, they may be operated from afar. Devices can trigger one another with home automation, eliminating the need for
users to operate them manually via an app or voice assistant. Put lights on timers so that they turn off when people go to bed, or
adjust the thermostat or A/C up about an hour before you return to work. Home automation makes life easier and can even save
money on utility expenses such as heating, cooling, and electricity. With Internet of Things devices like security cameras and
systems, home automation can also lead to increased safety. Home automation is accomplished by a network of devices
connected to the Internet via various communication protocols such as Wi-Fi, Bluetooth, ZigBee and others. The devices can
be controlled remotely via electronic interfaces, such as a voice assistant like Alexa or Google Assistant or an app. Many of
these IoT devices include sensors that track changes in motion, temperature, and light to provide information about the device's
surroundings to the user. The user activates actuators, which are physical mechanisms such as smart light switches, motorised
valves, or motors that allow devices to be controlled remotely, to make physical changes to the device.

Home automation works on three levels:

1. Monitoring: Monitoring refers to the ability for consumers to check in on their gadgets remotely via an app. Someone
could, for example, check their live feed from a smart security system.

2. Camera control: Control refers to the user's ability to operate these devices remotely, such as moving a security camera
to see more of a living area.

3. Automation: Finally, automation entails programming devices to communicate with one

another, such as having a smart siren sound whenever an armed security camera detects motion.

Home Automation System Components

Certain mobile applications link directly to a router, which connects directly to an IoT device, although some home
automation systems require hubs. Of course, it's better if there's no hub, as that's merely an additional fee on top of the IoT
device's price.

¢ Remote Control: Remote control, which can be done via a mobile application or a voice assistant, is the trademark of
home automation.

e  Mobile Application: Users can control their gadgets in real time with the smartphone app, whether it's turning off the
outdoor lights or opening the smart garage door for a neighbour. Users may also use the app to make schedules, create
scenes, groupings of IoT devices, and change device settings, such as changing the colour of living room lighting. The
bulk of the IoT devices include Android and iOS apps, making them compatible with the vast majority of smartphones
and tablets.

e Voice Assistants: Think of voice assistants as the icing on top of the sundae of home automation. Users may use voice
to operate devices with voice assistants, whether it's disarming a security system as they enter in the front door, viewing
video doorbell footage on an Echo Show device or setting a timer on a smart speaker while their hands are full of
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kitchen tools. Alexa, Google Assistant, and Siri are the three voice assistants that most IoT devices interact with.

I. REVIEW OF LITERATURE

In recent years, mobile phones have made it possible to effortlessly operate household gadgets. Mamun A. A. et al.

[1] created an Android-based system to automate a Bluetooth-connected Arduino, which uses an on/off relay and servo motor
to operate a variety of home appliances such as lights, fans, bulbs, doors, water pumps, and more. Within the Bluetooth
module's range, the user can operate their linked gadgets. It has an LCD monitor that shows the water level and temperature,
automates room temperature by changing fan speed, and saves electricity. In addition, a door lock system can be employed to
secure a home. Otherwise, as compared to manual water pump on/off, this method is more effective and reliable for water
pumping and saves a significant amount of electricity.

Home automation systems are becoming increasingly popular around the world as a means of making life easier and reducing
work load. Because it makes daily life easier while also enhancing home safety and security, the system's evolution and
modernization are obvious. The automatic and electronic control of household appliances, features, and activities is referred to
as home automation. The cell phone is the most crucial device in today's world. Android phones are now a very popular and
significant part of our lives. The use of this technology in regulating and surveillance work makes life easier and more
comfortable for humans. Islam W. et al.

[2] proposed a technology that allows users to control theirentire home from a single device. Hardware, communication,
and electronic interfaces make up the system, which allows electrical devices to communicate with one another.
The initiative will be beneficial to the disabled and aged. This project aims to modernize and build a voice-
controlled home automation system that allows for voice control of all electrical gadgets in an apartment,
provides safety by detecting fire, identifies suspicious movement, and gives personal support to the owner. It also
offers security through an automatic door operated by a fingerprint sensor. Because Android allows for SMS
communication, performing all of these operations with a single Android device speeds things up. It enables users
to control appliances from a distance over the internet. The user may easily check and close machines that have
been left on while they are away, saving energy. With the help of a microcontroller, the authors have merged
home assistance with security in their project. As a result, this research acts as the foundation for an Al (Artificial
Intelligence) system. The programming is done on a Windows computer. Sensors and serial communication
devices are integrated into the computer and synchronized with it.

The evolution of technology is a never-ending process. To be able to build a product that will improve the lives of people
utilising existing technology is a great contribution to the community. The design and implementation of a low-cost, yet
flexible and secure mobile phone-based home automation system was presented by Muthukumaran M. et al. [3] The design is
built on a standalone Arduino BT board, with home appliances connected through relays to the board's input/output ports.
Wireless communication exists between the cell phone and the Arduino BT board. This system is built to be low-cost and
scalable, allowing it to control a wide range of devices with minimal changes to its core. Password protection is being used
to only allow authorized users from accessing the appliances at home.

The world is becoming increasingly automated. People have limited time to complete tasks, thus automation is a simple
way to ensure that any gadget or machine operates in accordance with their wishes. Malav V. et al. [4] created a home
automation system utilizing an Arduino and a Bluetooth module. With an Android application, a home automation system
provides a simple and reliable technology. The Arduino Uno with Bluetooth module is used to control home appliances such
as fans, bulbs, air conditioning, and automated door locks. The authors focused on using an Android phone to monitor and
control a smart home and to provide a secure smart home while humans are not there. The writers' major goal is to create
user-friendly, low-cost, and simple-to-install appliances in smart home.

Bhowmik A. et al. [5] created a home automation system that uses an Arduino board and Bluetooth to be operated
remotely from any Android phone. Houses are becoming smarter as technology progresses. Modern homes are
gradually moving away from traditional switches and toward a centralised control system with remote switches. Currently,
traditional wall switches are dispersed throughout the house, making it difficult for the user to get close enough to activate
them. It becomes even more difficult for the elderly or physically challenged to do so. A smart phone-controlled home
automation system gives a cutting-edge solution. At the reception end, a Bluetooth module is connected to the Arduino board,
while at the transmitter end, a Bluetooth module is connected to the Arduino board. A cell phone application delivers
ON/OFF orders to the receiver where the loads are linked. This technology allows the loads to be turned on/off remotely by
pressing a specific spot on the GUI. The loads are controlled by the Arduino board using optoisolators and thyristors, which
are powered by triacs.

Electronic devices and appliances have become very common in this recent year of technology especially with fast
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development in smartphones. Lai T. et al. [6] the design of Home Automation System compatibly with Local housing and good
features for home automation via remote access are presented. Bluetooth Based Home Automation System Using Android and
Arduino is design and implemented. In this research work a part of smart home technology which using Bluetooth in a mobile
device is used, so it will cheap and efficient to use. This paper describe about home automation system which would use to
enable home lighting, garage door motor, water pumping motor and smoke detection using a smart phone application with
Bluetooth wireless technology. The system included three main components: an Arduino microcontroller for connecting the
appliances, a Bluetooth module for signal transfer, and a smartphone with the Android application to control home appliances.
Bluetooth communication technology and controlled system is that the operating range is low but it can controlled from
anywhere inside of home, By using smart phone application we can control household appliances and provide security to
decrepit peoples. The idea of paper is to control home appliances to avoid the dangerous of electric shock and convenience of
decrepit and physically disable people, who can easily access and control the home appliances by staying at particular place and
access them remotely without the help of other people. By using this system, our home automation works smartly by providing
increased quality of life, and comforts to users.

The control of home equipment is made easier with home automation. Embedded systems in home appliances are now
possible thanks to technological breakthroughs. The capabilities and benefits of home automation are increased. Automating
numerous instruments or electrical equipment can increase the worth of our life. There is always a catch when it comes to
home automation via mobile phones. The major goals of Waqas T. et al. [7] is to design a project to assist the elderly and
handicapped, as well as to control home appliances from a far. The control of household appliances from both interior and
outdoor locations is a primary focus.he gadget is interfaced with the mobile application to control home appliances via
Bluetooth and GSM for indoor and outdoor control, respectively. The initiative focuses on two primary issues. The first one is
to use Bluetooth to control various home products and second step is to create a secure home design that will deter thieves and
criminals from attempting to steal the property. The webcams were installed in all home rooms and programmed to travel
through the criminal in any location in the room. In the future, they may be connected to any mobile phone or computer via
Wi-Fi, GSM, or any other method to relay the image and video to the home owner.

II. METHODOLOGY

Components required for the proposed project are:

Following are the components used for designing a project on home based automation for controlling 4 different loads.
e Arduino UNO

e  HC-05 Bluetooth Module

e 10 KQ Resistor

o 20 KQ Resistor

o 1 KQ Resistor (4 pieces)

e  2N2222 NPN Transistor (4 pieces)

e 1N4007 Diode (4 pieces)

e 12 V Relay (4 pieces)

e  Prototyping board (Bread board)

e  Connecting wires

e 12V Power supply

e  Smartphone or tablet (Bluetooth enabled)

SOFTWARE REQURIMENT:
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Figure 1: Circuit Diagram of Home Automation System

Circuit Description:

A home automation project including an Arduino UNO, a Bluetooth module, and a smartphone is intended to operate
various home appliances via a smartphone. The circuit diagram of home automation system is shown in Figure
1.The concept of the project is as follows:Step 1: When the power is turned on, the Bluetooth module's connected LED begins
to blink. The "Bluetooth Controller" app must be installed on the phone that will be used to connect to the Bluetooth module.
The LED becomes stable if the pairing is successful. Different keys are now assigned to different loads in the app. When a key
is pressed, the value associated with that key is communicated. Figure 2 depicts a set of keys for controlling four loads, as well
as an additional key for turning off all of them.

Figure 2: Description of keys corresponding to connected load

The Bluetooth module gets data from the smartphone when a key is pushed and sends it to Arduino. The data received by
the Bluetooth module is "2" if "LOAD 2 ON" is pressed. This data, "2," is sent to Arduino, which compares the incoming
data to the data in the sketch and, as a result, switches on the load 2. Other keys and loads can be treated in the same way.
With this form of connection, one can use a smartphone to operate, i.e. turn on or off, various home electrical appliances.
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Software Description:

The Arduino integrated development environment (IDE) is a cross-platform application For Microsoft Windows, macOS,
and Linux) that is written in the Java programming language. It originated from the IDE for the languages Processing and
Wiring. It includes a code editor with features such as text cutting and pasting, searching and replacing text, automatic
indenting, brace matching, and syntax highlighting
,and provides simple one-click mechanisms to compile and upload programs to an Arduino board. It also contains a message
area, a text console, a toolbar with buttons for common functions and a hierarchy of operation menus. The source code
for the IDE is released under the GNU General Public License, version 2. The Arduino IDE supports the languages C and
C++ using special rules of code structuring. The Arduino IDE supplies a software library from the Wiring project, which
provides many common input and output procedures. User-written code only requires two basic functions, for starting the
sketch and the main program loop, that are compiled and linked with a program stub main() into an executable cyclic
executive program with the GNU toolchain, also included with the IDE distribution. The Arduino IDE employs the program
avrdude to convert the executable code into a text file in hexadecimal encoding that is loaded into the Arduino board by a
loader program in the board's firmware.From version 1.8.12, Arduino IDE windows compiler supports only Windows 7 or
newer OS. On Windows Vista or older one gets "Unrecognized Win32 application" error when trying to verify/upload
program.

To run IDE on older machines, users can either use version 1.8.11, or copy "arduino-builder" executable from version 11 to
their current install folder as its independet from IDE.

READ PROGRAM "

Figure 4: Flow chart of software description
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CAUTION: We should be very careful when using a relay with AC mains.

III. RESULTS

The home automation system was successfully operated from a wireless mobile device after it was experimentally shown
to work by attaching sample appliances to it. We learnt numerous skills during this project, including soldering, wiring the
circuit, and using other tools, and we were able to work together as a team. The Bluetooth client has been successfully tested
on a variety of mobile phones from various manufacturers, demonstrating its mobility and compatibility. As a result, a low-
cost home automation system was built, implemented, and tested successfully.

IV. CONCLUSION AND FUTURE APPLICATIONS

The home automation system was successfully operated from a wireless mobile device after it was experimentally shown to
work by attaching sample appliances to it. We learnt numerous skills during this project, including soldering, wiring the circuit,
and using other tools, and we were able to work together as a team. The Bluetooth client has been successfully tested on a
variety of mobile phones from various manufacturers, demonstrating its mobility and compatibility. As a result, a low-cost
home automation system was built, implemented, and tested successfully. We can turn on or off appliances remotely with this
project, utilising a phone or tablet. By adding some sensors such as light sensors, temperature sensors, and safety sensors, the
project can be expanded to a smart home automation system that can automatically adjust different parameters such as room
lighting, air conditioning (room temperature), door locks, and transmit the information to our phone. Furthermore, we may link
to the internet and control the property from a remote location while simultaneously monitoring security. It is primarily
designed for handicapped people and can be used in an emergency.

V. LIMITATIONS

To be practical, the system requires a continuous power source; otherwise, we may be unable to manage the appliances. As a
result, the most effective way to build the system is to integrate both automatic and manual control using switches at the same
time.
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