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Abstract: This project focuses on designing and
implementing a smart home automation system using
an Arduino Uno microcontroller and an HC-06
Bluetooth module. The aim is to enable users to control
various household appliances remotely using a
smartphone. The system provides a cost-effective, user-
friendly, and wireless solution, eliminating the need for
complex wiring and installation. Integrating the HC-06
Bluetooth module with Arduino Uno, the project
facilitates communication between the smartphone and
the microcontroller via Bluetooth. Commands sent
from a mobile application are processed by the
Arduino, which then controls connected appliances like
lights, fans, or other devices through relays. The system
supports basic automation tasks such as turning devices
on/off and scheduling operations. It also ensures
flexibility, as additional sensors or components can be
integrated to expand its functionality. This solution
promotes convenience, energy efficiency, and enhances
the quality of life by providing smart control over home
appliances with minimal infrastructure changes. The
project serves as a practical demonstration of loT
principles and highlights how inexpensive hardware
components can be leveraged to build reliable
automation systems.
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1. INTRODUCTION

Nowadays, we have remote controls for our
television sets and other electronic systems, which
have made our lives real easy. Have you ever
wondered about home automation which would give
the facility of controlling tube lights, fans and other
electrical appliances at home using a remote control?
Off-course, Yes! But, are the available options cost-
effective? If the answer is No, we have found a
solution to it. We have come up with a new system
called Arduino based home automation using
Bluetooth. This system is super-cost effective and
can give the user, the ability to control any electronic
device without even spending for a remote control.
This project helps the user to control all the electronic

devices using his/her smartphone. Time is a very
valuable thing. Everybody wants to save time as
much as they can. New technologies are being
introduced to save our time. To save people's time we
are introducing Home Automation system using
Bluetooth. With the help of this system you can
control your home appliances from your mobile
phone. You can turn on/off your home appliances
within the range of Bluetooth.

2. LITERTURE SURVEY

Home automation has grown significantly due to
advancements in  microcontroller  technology,
wireless communication, and the Internet of Things
(1oT). Arduino Uno and Bluetooth communication
are popular for home automation due to their low
cost, open-source hardware, and ease of use. Arduino
Uno is ideal for real-time control and modular
architectures, while Bluetooth provides a reliable and
affordable wireless medium for local control of home
appliances. Bluetooth-based systems are effective for
small-scale environments and offer quick response
times. While Wi-Fi offers a broader range and
internet-based control, Bluetooth tendrasystems are
preferred for simpler applications. Bluetooth home
automation has applications in controlling lighting,
fans, door locks, and security alarms.

3. EXISTING SYSTEM

Several existing systems have been implemented
using the Arduino Uno microcontroller in
combination with the HC-06 Bluetooth module for
home automation. These systems provide basic
control of household appliances, such as lights, fans,
and other electrical devices, using smartphone-based
Bluetooth communication. Here are some key aspects
and challenges of the existing systems

4. REQUIRED COMPONENTS
4.1 ARDUINO UNO- Arduino is an open source

computer hardware and software company, project,
and user community that designs and manufactures
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single-board microcontrollers and microcontroller
kits for building digital devices and interactive
objects that can sense and control objects in the
physical and digital world. The project's products are
distributed as open-source hardware and software,
which are licensed under the GNU Lesser General
Public License (LGPL) or the GNU General Public
License (GPL), permitting the manufacture of
Arduino boards and software distribution by anyone.
Arduino boards are available commercially in
preassembled form, or as do-it-yourself (DIY) Kits.
Arduino board designs use a variety of
microprocessors and controllers. The boards are
equipped with sets of digital and analog input/output
(1/0) pins that may be interfaced to various expansion
boards or Breadboards (shields) and other circuits.
The boards feature serial communications interfaces,
including Universal Serial Bus (USB) on some
models, which are also used for loading programs
from personal computers. The microcontrollers are
typically programmed using a dialect of features from
the programming languages C and C++. In addition
to using traditional compiler toolchains, the Arduino
project provides an integrated development
environment (IDE) based on the Processing language
project. The Arduino project started in 2003 as a
progin for students at the Interaction Design Institute
Ivrea in lvrea, Italy,aim to provide a low- cost and
easy way for novices and professionals to create
devices that interact with their environment using
sensors and actuators. Common examples of such
devices intended for beginner hobbyists include
simple robots, thermostats, and motion detectors.

The name Arduino comes from a bar in Ivrea, Italy,
where some of the founders of the project used to
meet. The bar was named after Arduin of Ivrea, who
was the margrave of the March of lvrea and King of
Italy from 1002 to 1014.

Fig. Arduino Uno

4.2 REALY- A relay is an electrically operated
switch used to control circuits by a separate low-

power signal or multiple circuits. They were first
used in long-distance telegraph circuits as amplifiers,
telephone exchanges, and early computers for logical
operations. Solid-state relays control power circuits
without moving parts, using semiconductor devices
for switching. Magnetic latching relays require one
pulse of coil power to move contacts in one direction
and another redirected pulse to move them back.
They can have single or dual coils, with single coils
operating in one direction and resetting when polarity
is reversed. AC controlled magnetic latch relays have
single coils with steering diodes for differentiating
between operate and reset commands. The Arduino
Relay module allows a wide range of
microcontrollers with digital outputs to control larger
loads and devices like AC or DC motors,
electromagnets, solenoids, and incandescent light
bulbs.
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Fig. 4 Channel Relay Module

4.3 HC-06 BLUETOOTH MODULE - The HC-06
Bluetooth module is a popular, low-cost Bluetooth
serial transceiver module commonly used in DIY
electronics, Arduino, and other microcontroller
projects for wireless communication. It operates on
Bluetooth Version 2.0 and provides a simple and
reliable way to communicate wirelessly via UART
(Universal Asynchronous Receiver Transmitter)
interface.

Key Features:

e Bluetooth Version: 2.0 + EDR (Enhanced Data
Rate)

e Communication: Serial/lUART (Tx and Rx pins)

o Default Baud Rate: 9600 bps (adjustable
between 1200 to 115200 bps)

e Operating Voltage: 3.3V (but compatible with
5V systems using level shifters)

e Range: 10 meters (in open space)

e Modes: Only operates in Slave mode (unlike the
HC-05, which can switch between Master and
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Slave modes)

Default Settings:

Device Name: HC-06

PIN: 1234 or 0000

Baud Rate: 9600

Supported Profiles: Serial Port Profile (SPP)
e  Operating Current: ~30mA

O O O e

Pinout:

1. VCC: Power supply (3.6-6V, though 3.3V is
recommended)

2. GND: Ground

3. TXD: Transmit data (3.3V logic, should be
voltage-divided if connected to 5V systems)

4. RXD: Receive data (3.3V logic)
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Fig. Blutooth Module

5.CIRCUIT DIAGRAM
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Fig. Circuit Diagram

6.FUTURE SCOPE

Existing home automation systems using Arduino
Uno and the HC-06 Bluetooth module can be
improved to meet future needs. These include
integration with 10T platforms, improved automation
with sensors, enhanced security features, scalability
and expandability, energy management and
scheduling, mobile app enhancements, Bluetooth 5.0
adoption, and renewable energy integration. Hybrid
systems can enable remote control via Wi-Fi or GSM
modules, while cloud connectivity can be achieved
through loT platforms like Blynk or MQTT. Sensors
can be added for environmental conditions, motion
detection, and power monitoring. Security features
can be enhanced through two-factor authentication,

encrypted communication, and biometric access.
Modular design allows easy integration of additional
devices, and multi-controller networks can cover
larger areas. Bluetooth 5.0 can offer extended range,
lower energy consumption, and mesh networking for
wider area coverage.

7.ADVANTAGES
Cost-Effective: Utilizes affordable components like
the Arduino UNO, HC-06, and relay modules,

making it a budget-friendly solution for home
automation.

Ease of Use: Simple command-based control using a
Bluetooth Terminal App, requiring minimal technical
knowledge to operate.

Wireless Control: Eliminates the need for physical
switches, allowing appliances to be controlled
remotely within the Bluetooth range (~10 meters).

Customizable: Easily scalable to control more
appliances or include additional features such as
sensors, timers, or smartphone app integration.

Energy Efficiency: Helps conserve energy by
enabling users to turn off appliances remotely when
not in use.

8. CODE

include <SoftwareSerial.h>

/I Define the pins for the relay module

const int relayl = 2;

const int relay2 = 3;

const int relay3 = 4;

const int relay4 = 5;

/I Define the pins for the Bluetooth module
const int bluetoothTx = 10; // Changed to pin 10
const int bluetoothRx = 11; // Changed to pin 11

/I Create a SoftwareSerial object for the Bluetooth
module

SoftwareSerial bluetooth(bluetoothTx, bluetoothRx);
void setup() {

/I Initialize the relay pins as outputs
pinMode(relayl, OUTPUT);

pinMode(relay2, OUTPUT);
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pinMode(relay3, OUTPUT);
pinMode(relay4, OUTPUT);
/I Initialize the Bluetooth module

bluetooth.begin(9600);

/I Initialize the serial monitor
Serial.begin(9600);

}

void loop() {

/I Check if there is incoming data from the Bluetooth
module

if (bluetooth.available() > 0) {
char command = bluetooth.read();

/I Turn on/off the relays based on the received
command

switch (command) {

case 'a"

digitalWrite(relayl, HIGH);
Serial.printin("Relay 1 ON");
break;

case 'b"

digitalWrite(relayl, LOW);
Serial.printin("Relay 1 OFF");
break;

case 'c".

digitalWrite(relay2, HIGH);
Serial.printin("Relay 2 ON");
break;

case 'd"

digitalWrite(relay2, LOW);
Serial.printin("Relay 2 OFF");
break;

case 'e"

digitalWrite(relay3, HIGH);
Serial.printin("Relay 3 ON");
break;

case 'f':

digitalWrite(relay3, LOW);
Serial.printin("Relay 3 OFF");
break;
case 'g"
digitalWrite(relay4, HIGH);
Serial.printin("Relay 4 ON");
break;
case 'h":
digitalWrite(relay4, LOW);

9. CONCLUSION

This project demonstrates a basic yet effective home
automation system using an Arduino UNO, HC-06
Bluetooth Module, 4-Channel Relay Module, and a
Bluetooth Terminal App. It allows wireless control of
home appliances through simple commands sent
from a smartphone.

The system is easy to implement, cost-effective, and
highly customizable, making it an excellent choice
for beginners in electronics and DIY automation. It
provides a practical example of integrating wireless
communication and relay control to automate
appliances.

While the setup is functional, it has limitations like a
short Bluetooth range and basic user interaction.
These can be addressed in future iterations by
incorporating Wi-Fi for broader connectivity or
adding sensors for smarter, autonomous operation.

Overall, this project lays the foundation for exploring
more advanced smart home technologies and
provides valuable insights into how microcontrollers
and wireless modules can enhance convenience in
daily life.
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