
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1899 

Wireless Home Automation using Internet of Things (IoT) 

Prof. Mohammed Waseem Khanooni1 Nikit Gokhale2 Nikhil Dhurve3 Aishwary Magrulkar4 

Himanshu Charde5 
1,2,3,4,5Department of Electronics & Telecommunication Engineering 

1,2,3,4,5SBJITMR, Nagpur, India 

Abstract— Smart Home the term itself states that a home 

which is controlled smartly. Home automation relates 

towards having a home with ubiquitous access. The idea 

behind having a home which can be controlled using an 

android application which is connected to the internet can be 

called Home Automation using the Internet of things (IoT). 

Internet of things (IoT) has a multifarious application with a 

surreal approach. With the combination of embedded system 

and Internet of things we can achieve unprecedented heed 

towards energy efficiency and control to our house. In this 

project we are using Home Automation system with Google 

Firebase which acts as a cloud server to store the variable in 

Real Time Database so that the appliances connected such as 

lights, fan, etc., which can be controlled using an Android 

Application which will also lead to the security and safety of 

our house. 
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I. INTRODUCTION 

A. Overview 

World today is going smarter day by day, whether is it 

robotics, mobile, laptop, cars, etc. everything is controlled 

smartly. The homes in 21st century should work smartly by 

the approach of energy efficiency and control. Automated 

homes provide comfort and savings especially when applied 

in a private home. A Home Automation is a connote that 

allows the user to control the appliance connected remotely 

from anywhere around, just with a click of a button. 

Many existing and well-designed Home Automation 

system exist, which are based on a wired approach, which is 

a very hideous job to install in an already constructed house, 

by which it will dampen the comfort and look of the house. 

This is well delivered in a well-planned and an under 

construction house where we can install the system without 

any problem to the comfort and look of the house. 

The Wireless Home Automation approach will not 

only give a clean system, it will also not dampen the look of 

the house. Wireless approach induces a great help in building 

an Automation System with all the advancement in 

technology such as Wi-Fi and Mobile Internet connection 

which is easily available now a days due to Reliance Jio. 

B. Advantages 

Various communication technologies have been recently 

developed, with recent launch of Reliance Jio, the data is 

easily provided to many users in the country which has led to 

a greater development in Wireless technology using Internet 

of Things (IoT). And easily available hardware to build, it’s 

easy to works with technology for our comfort. Some pointed 

out advantages of Home Automation using IoT will be: 

1) Low Cost Implementation 

The cost of installing and implementing this project will only 

require an Internet connection which is easily available and a 

microcontroller chip, here we are using Raspberry Pi 3 and a 

Relay Switch Board, which is in fact easily available 

anywhere, and due to its wireless construction, there will be 

no cabling necessary. 

C. Integration of Mobile Devices 

Development in Android and IOS nowadays is vastly 

increasing with so many application for various things, so the 

application build will help in controlling various appliance at 

our home from anywhere around the world with just a click 

of a button. 

D. An Easily Available Cloud Storage 

Building a personal server will have a huge costing effect for 

the project and it will also be very tedious to build it, so rather 

than building it, we get a readily made platform with 

multifarious usage called Google Firebase with a built in 

authentication tool, we can also control the number of users 

that handle the appliance which is best towards security 

purpose. 

II. SYSTEM & ANALYSIS 

A. Problem Statement 

The Home Automation System using Internet of Things (IoT) 

faces a problem of connecting the Android Application with 

the Raspberry Pi to control the appliance. Another problem it 

faced that to fetch the variable/status of the appliance in Real-

Time without refreshing the content. This problem was 

solved using Google Firebase which has multifarious 

advantages in using it. 

B. Proposed System Features 

The System features a Raspberry Pi 3 and a Relay Circuit the 

only hardware required in the system, the heart of the system 

is the Raspberry Pi, which is a small computer with many 

advanced feature which are the advantage of this project. 

From the software point, Google Firebase is the backbone of 

the project, which connects the software end with the 

hardware end. Android Application controls the appliance 

connected with the Raspberry Pi remotely from anywhere 

around, the only requirement will be providing the Raspberry 

with an internet connection which is easily available through 

Wi-Fi technology and also mobile internet connection. 
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III. SYSTEM DESIGN & IMPLEMENTATION 

A. Proposed Home Automation & System 

 
Fig. 1: Proposed System 

The proposed system of the Home Automation system is 

shown above. The figure consist of is connected with the 

Firebase Database which updates the status of the appliance 

being ON/OFF. The Firebase Database accordingly updates 

the status of the appliance in the Android Application and 

even on the Web. The Requested API is easily available 

through Google Firebase. This flowchart gives a brief flow of 

the Data being updated in the Raspberry Pi and the Android 

Application. 

B. Proposed Home Automation System Function 

The proposed home automation system has the capabilities to 

control the following components in users home and monitor 

the following alarms: 

1) Lights ON/OFF 

2) Fan ON/OFF 

3) ON/OFF different appliance 

4) PIR status for security. 

C. Software Design 

1) Google Firebase 

Google Firebase is a built in platform, which has many tools 

such as Real Time Database, Authentication, Analytics, 

Storage, etc. We are using the Real Time Database to update 

the status of the appliance in real time without any need for 

refreshing the page online. We have linked the Firebase 

platform with the Raspberry Pi in the Code written, so that 

the GPIO pins of the Raspberry Pi are linked with the 

variables created in the Firebase Platform. The Data will be 

fetched by the Raspberry Pi through the relay circuit and the 

Firebase Database will be updated which will further lead to 

the Android Application. 

D. Android Application 

Android Application will update the Firebase Database, to 

control the appliance connected with the Raspberry Pi. Firstly 

it will update the Firebase Database and then the Raspberry 

Pi as the Database is linked with the Raspberry Pi. The reason 

behind building an Android Application that it will be easy to 

control the appliance with the mobile as many people have it 

and rather than using a website, android app is more remotely 

available. 

 

 

Hardware Implementation 

The hardware implementation of the proposed system is 

shown in figure below. 

 
Fig. 2: Hardware Implementation 

IV. WORKING 

For updating the status of the appliance connected with the 

Raspberry Pi, we required a Server which would store the 

variables of the appliance and could be easily fetched in Real 

Time. This requirement was provided readily by Google 

Firebase. Google Firebase provided with a tool named Real 

Time Database which stores the variables in real time and can 

be fetched easily. Also to build an application Google 

Firebase provided with all API’s needed. So the Firebase acts 

as Centre tool which is the backbone of the Home 

Automation System. For an appliance to be controlled 

remotely, the Raspberry Pi will be connected to the appliance 

through a Relay circuit connected to the GPIO pins of the 

Raspberry Pi. The Raspberry Pi will be linked with the 

firebase tool. This tool will update the variable in the database 

which will update the status in the Android application, the 

application will control the appliance with their ON/Off 

status. 

A PIR sensor will be mounted on a door which will 

show the status of any person or thing in front of the home 

door. The PIR status will be updated in the Firebase Database 

and the Android application will show the notification or a 

pop-up to the user of the status. 
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V. RESULT 

 
Fig. 3: Google Firebase Database 

After the successful connection of the system, the user 

variables are shown in the database page as shown in the 

figure3 above. The PIR status is shown in the database page. 

The User’s child i.e. ‘Relay1’, ‘Relay3’, ‘Relay3’and 

‘Relay4’ are linked in the Raspberry Pi with the GPIO pins. 

The status being showed as “F” represents ‘False’ which 

means that the appliance is closed or turned OFF. PIR status 

is also showed. 

 
Fig. 4: Android Application 

The result of the Firebase will be shown in the 

android application which is shown in the figure above. The 

control switch of the various appliances like light, fan and 

PIR status is also shown. The Android Application is linked 

with the Firebase Database which in turn is connected with 

the Raspberry Pi. 

VI. CONCLUSION & FUTURE SCOPE 

A. Conclusion 

Wireless Home Automation using Internet of Things (IoT) is 

satisfactorily proved to be authentic to control devices, the 

appliance connected worked successfully with the android 

application. The Android Application is used to analyze the 

condition of various parameters of the home from anywhere 

around the world. Google Firebase acting as a cloud server 

works very fine to link the Raspberry Pi with the Android 

application. 

B. Future Scope 

Wireless Home Automation using Internet of Things (IoT) 

can be used for various application based products such as it 

can be used to control the temperature, voice command 

controlled home, security timer based lights and many more 

application with the help of Google Firebase. The Google 

Firebase tool can be used for various plat form such as 

Authentication which will use an RFID sensor to unlock the 

Home Door. 
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