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Abstract—

This paper presents a low-cost and user-friendly wireless home automation system using an Arduino board, Bluetooth module,
smartphone application, ultrasonic sensor, and soil-moisture sensor. The proposed system enables users to control up to 18 home
appliances through a smartphone app via Bluetooth communication. Unlike most conventional home automation systems designed for
specific purposes, the proposed model is general-purpose and can be easily implemented in existing homes. Additional features
include automatic water- level detection using an ultrasonic sensor and an automatic plant-irrigation system based on a soil-moisture
sensor. The paper also describes the hardware and software architecture, implementation process, and scope for future enhancement.
The prototype was successfully implemented and tested on hardware, demonstrating accurate and reliable performance.
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automate plant irrigation using a moisture sensor. By
integrating these components, the system provides a simple
yet powerful solution for smart home management. This
project aims to design and implement a low-cost, user-
friendly, and reliable home automation system that can be
easily deployed in existing homes without extensive
modifications. The following sections describe the system
design, implementation, testing results, and the potential for
future improvements such as loT integration and cloud-
based monitoring.
I1.LITERATURE SURVEY

. INTRODUCTION
In recent years, home automation has become increasingly
popular due to its ability to enhance convenience, efficiency,
and security. The advancement of embedded systems and the
Internet of Things (10T) has enabled the development of
intelligent and energy-efficient living environments. At the
heart of many DIY and research-based home automation
projects is the Arduino platform — an open-source
microcontroller system known for its affordability,
flexibility, and ease of use. Arduino allows users to design
and build intelligent systems capable of interacting with the
physical world through sensors and actuators. Among
various communication technologies, Bluetooth stands out
as a reliable and cost-effective option for short-range
wireless connectivity. Using the HC-05 Bluetooth module,
devices such as smartphones can easily communicate with
the Arduino to control appliances and collect sensor data.
This wireless approach allows users to remotely operate
lights, fans, and other household devices, offering enhanced
comfort and energy management. The proposed system
utilizes Bluetooth-based control to operate home appliances,
monitor water levels through an ultrasonic sensor, and

Smart Home Automation System Using Arduino for Real
Time application.Vaishnavi S.Gunge, Pratibha S. Yalagi
“Smart Home  Automation: A  LiteratureReview”
International Journal of
ComputerApplications,NationalSeminar onRecentTrends in
Data Mining (RTDM 2016) Home automation is becoming
popular due to itsnumerous benefits. Home automation refers
to the control of home appliances anddomesticfeatures by
local networking or by remote control. Artificial
Intelligenceprovides us the framework to go real-time
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decision and automation for Internet ofThings (IOT).The
work deals with discussion about different intelligent
homeautomationsystems and  technologies from a
variousfeaturesstandpoint. The workfocuses on concept of
home automation where the monitoring and control
operationsare facilitating through smart devices installed in
residential buildings. Heterogeneous home automation
systems and technologies considered in review with central
controllerbased (Arduino or Raspberry pi), web based,
email based, Bluetooth-based, mobilebased, SMS based,
ZigBee based, Dual Tone Multi Frequency-based, cloud-
based and the Internet with performance

Bluetooth based home automation system using cell
phones

In Bluetooth based home automation system the home
appliances are connectedto the Arduino BT board at input
output ports using relay. The program of Arduino BTboard
is based on high level interactive C language of
microcontrollers; the connectionis made via Bluetooth. The
password protection is provided so only authorized user
isallowed to access the appliances. The Bluetooth connection
is established betweenArduino BT board and phone for
wireless communication. In this system the pythonscript is
used and it can install on any of the Symbian OS
environment, it is portable.One circuit is designed and
implemented for receiving the feedback from the
phone,which indicate the status of the device

Wireless Home Automation system using 10T

This system uses mobiles or computers to control basic home
control andfunction automatically through internet from
anywhere around the world globally, anautomated home is
sometimes called a smart home. It is meant to save the electric
powerand human energy. The proposed system is a
distributed home automation system, Wireless Home
Automation  Using  Arduino  And  BluetoothECE
DEPARTMENT / NNRGESIconsists of server i.e. Wi-Fi
module, sensors. Server controls and monitors the
varioussensors, and can be easily configured to handle more
hardware interface module(sensors). The Arduino board,
with built in Wi-Fi module acts as web server.Automation
System can be accessed from the web browser of any local
PC using serverIP, or remotely from any PC or mobile
handheld device connected to the internet withappropriate
web browser through server real IP (internet IP). Wi-Fi
technology isselected to be the network infrastructure that
connects server and the sensors. Wi-Fi ischosen to improve
system security (by using secure Wi-Fi connection), and to
increasesystem mobility and scalability.Wi-Fi based home
automation system using cell phones:Wi-Fi based home
automation system mainly consist three modules, the
server,the hardware interface module, and the software
package. The figure shows the systemmodel layout. Wi-Fi
technology is used by server, and hardware Interface module
tocommunicate with each other. The same technology uses
to login to the server webbased application. The server is
connected to the internet, so remote users can accessserver
web based application through the internet using compatible
web browser.Software of the latest home automation system
is split to server application software,and Microcontroller

(Arduino) firmware. The Arduino software, built using C
language,using IDE comes with the microcontroller itself.
Arduino software is culpable forgathering events from
connected sensors, then applies action to actuators and
preprogramed in the server. Another job is to report the record
the history in the server DB.The server application software
package for the proposed home automation system, isa web
based application built using asp.net. The server application
software can beaccessed from internal network or from
internet if the server has real IP on the internetusing any
internet navigator supports asp.net technology. Server
application softwareis culpable of, maintain the whole home
automation system, setup, Configuration.Server use database
to keep log of home automation system components, we
choose touse XML files to save system log.

Home automation using RF module:

The important goal of Home Automation System is to build a
home automationsystem using a RF controlled remote. Now
technology is accelerating so homes are also Wireless Home
Automation Using  Arduino  And BluetoothECE
DEPARTMENT / NNRGESI getting smarter. Modern homes
are deliberately relocating from current | switches
tocentralized control system, containing RF controlled
switches. Today traditional wallswitches situated in various
parts of the home makes it laborious t for the end user togo
near them to control and operate. Even further it turns into
more problematic for theold persons or physically
handicapped people to do so. Home Automation using
remoteimplements an easier solution with RF technology. In
order to accomplish this, a RFremote is combined to the
microcontroller on transmitter side that sends ON/OFFsignals
to the receiver where devices are connected. By operating the
stated remoteswitch on the transmitter, the loads can be turned
ON/OFF globally usingwireless technology.

I11.SYSTEM DESIGN
System Design Components Description Table:

Component Description

Acts as the central
controller to receive
commands

and control the appliances
via relays.

Arduino Board

Electrically operated
switch used to turn
ON/OFF

high-voltage appliances
safely

Relay Module
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Enables wireless
communication between
the

Arduino and user interface
(e.g., ESP8266, HC-

05).

Wi-Fi/Bluetooth Module

Power Supply Provides stable voltage and
current to Arduino and
other components (e.g., 5V

adapter).

Smartphone/Web App User interface for sending
commands to control

appliances remotely

Household devices such as
lights, fans, or TVs that
will be controlled through

AC Appliances

the system
Jump Wires & Used for circuit
Breadboard connections and

prototyping the
system

Voltage Regulator
(optional)

Ensures safe voltage levels
to protect Arduino and
modules, especially when
using external power
sources.

IV.IMPLEMENTATION

Fig:1 Implementation

The image demonstrates a basic wireless home automation
system using Arduino and a Bluetooth module. In this setup,
an Arduino Uno microcontroller is connected to a breadboard,
which facilitates easy circuit building. Wires run between the
Arduino and a Bluetooth module (likely the HC-05), allowing
the system to communicate wirelessly with a smartphone or
another Bluetooth-enabled device. When a user sends a
command from their smartphone, the Bluetooth module
receives the signal and passes it to the Arduino. The Arduino
interprets these commands and controls connected devices,
such as turning LEDs or relays on and off to simulate the
operation of home appliances. This setup highlights the
principle of remote device control where conventional
switches are replaced by wireless automation, improving

convenience and accessibility for users, especially the elderly
or physically challenged. Overall, the project shown enables
users to manage home appliances effortlessly from their
smartphones using Bluetooth connectivity and an Arduino
controller

V.FLOWCHART

i

L]

Fig :2 Flow chart

The system design includes several key components: an
Arduino microcontroller (e.g., Uno or Mega) as the central
control unit, relay modules to switch AC appliances, and a
wireless communication module such as the ESP8266 (Wi-Fi)
or HC-05 (Bluetooth) for remote connectivity. A mobile app
or web interface serves as the user control panel, sending
commands wirelessly to the Arduino. The system is

powered by a stable DC power supply, while safety features
like opto-isolators protect Wireless Home Automation Using
Arduino And Bluetooth ECE DEPARTMENT / NNRGESI
low-voltage components from AC current. The basic flow
starts with user input from the app — sent wirelessly —
received by Arduino — triggers the appropriate relay —
appliance switches ON/OFF. This modular design ensures
flexibility, ease of use, and scalability for smart home
applications.

VI. EXPERIMENTAL RESULT

Fig:3 Results
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This image sequence shows a wireless home automation
system in action using an Arduino and Bluetooth
module. The Arduino is connected to a breadboard and
the Bluetooth module, with an LED light indicating
system status. A smartphone app is used to send
commands via Bluetooth, which the Arduino receives
and processes to control the connected LED light. As the
user presses buttons on the app, the LED turns ON and
OFF wirelessly, demonstrating remote control of home
devices. This setup highlights the convenience and ease
of controlling appliances through Bluetooth-enabled
automation.

VII. CONCLUSION

The Arduino-based wireless home appliance control system
was successfullydesigned, implemented, and tested to
demonstrate remote control capabilities using WiFi and
Bluetooth technologies. The system proved to be a
reliable and efficient solutionfor smart home automation,
allowing users to operate appliances with ease through a
mobile interface The project achieved its core objectives:
enabling wireless control, ensuring fast andaccurate
appliance switching, and maintaining stable system
performance using costeffective components. The use of
the Arduino microcontroller simplified the integrationof
hardware modules and provided flexibility for future
upgrades.This system enhances user convenience, safety,
and energy management, especiallybenefiting the elderly
and individuals with physical challenges. With
furtherdevelopment, such as IOT integration and sensor-
based automation, the system canevolve into a full-featured
smart home platform.Overall, the project demonstrates the
potential of open-source technology in creatingpractical,
low-cost solutions for modern home automation.
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