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Abstract— the main objective of home automation system is
help handicapped and old aged people to control home
appliances and alert them in critical situations. Home
Automation is a term that is regularly used to allude to homes
where the machines, lightning, cooling, TVs and so on are
equipped for speaking with one another what's more, can be
controlled distantly as per a predefined plan or through some
sort of interface. The modern home automation system gives
security and blissful life at residence. Our paper proposed the
design and implementation of home automation, monitoring,
and home security through the internet of things (1oT). Voice
orders are being given to the Google assistant. Through loT
technology, the user can minimize the wastage of electrical
power by proper monitoring and controlling. The commands
given through the Google assistant are decoded and then sent
to the microcontroller, the microcontroller in turn control the
relays connected to it. The device connected to the respective
relay can be turned ON or OFF as per the users request to the
Google Assistant. The microcontroller used is NodeMCU
(ESP8266) and the communication between the
microcontroller and the application is established via Wi-Fi
(Internet).

Keywords: Internet of things, NodeMCU, Smart phone,
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I. INTRODUCTION
Around us keeps getting a smarter not only do we have
advanced Al service like the Google sister but now we have
got the internet of things connecting physical objects to the
digital world it's amazing when | think about it but the years
of stars to happen when these two Technologies intersect.
Every day modern people expect a new device and new
technology to simplify their day to day life. Automation plays
a key role in human life. Home automation allows us to
control household electrical appliances like light, door, fan,
AC, etc. Internet of Things (loT) is an ideal buzzing
technology to influence the internet and communication
technologies. In the past 1990s, Internet usage increased
rapidly in enterprise and consumer markets but was still
limited in its use because of the low performance of the
network interconnects. But in the 2000s Internet connectivity
became a part for many applications to provide access to
information. Then automatically these will bring out smart
living condition and make our life more convenient and fast.
Early home automation began with labour saving machines.
As per recent surveys, there exists system neither at cheaper
rates nor easy to handle. Current systems are generally
proprietary, closed and not very user-friendly based on
Arduino or NodeMCU or low-cost home security system and
home automation. In the year 2006, S. M. Anamul Haque, S.
M. Kamruzzaman, and Md. Ashraful Islam designed a system
“A System for Smart-Home Control of Appliances Based on
Time and Speech Interaction” that controls the home
appliances using the computer. The system is developed by
using the Visual Basic 6.0 as programming language and
Microsoft voice engine tools for the purpose of speech

recognition. Appliances can be controlled either by the timer
or by voice commands. On the basis of SMS takes a decision
of a particular task.

A. Internet of Things IoT means the Internet of Things.

It is very tough to define 10T precisely. The topic IoT has
been used by Kevin Ashton who is an expert on digital
innovation. Then it became very popular. 10T is a network of
internet-linked action capable of gather and barter of data or
information. Many computing devices are embedded with our
necessary appliances to the internet through loT.

10T term has two major parts:

— Internet is the backbone of connectivity .

Things meaning objects
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Fig. 1: Google assistant-controlled home automation.

In Google assistant-controlled home automation,
first the user should have an Android smartphone with
Google assistant installed in it. When the user gives
commands to the Google assistant, the commands will be
checked with the commands in the IFTTT website which are
already set. Then the next step is setting up the virtual
switches in Adafruit website. If the commands given by the
user matches with the commands in the IFTTT website, then
depending on that commands, the virtual switches in Adafruit
will be turned ON or OFF. This will be sensed by the Node
microcontroller and it will turn ON or OFF the relay
depending on the commands. All this will be done over the
Internet. In this, the relay will act as a switch and the Home
appliances connected to the relay will be turned on or off. The
number of Home appliances connected depends upon the
number of relays.

IlIl. LITERATURE REVIEW

When people think about home automation, most of them
may imagine living in a smart home: One remote controller
for every household appliance, cooking the rice
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automatically, starting air conditioner automatically, heating
water for bath automatically and shading the window
automatically during night. To some extent home automation
equals to smart home. They both bring out smart living
condition and make our life more convenient and faster. Early
home automation began with labor-saving machines. Self-
contained electric or gas-powered home appliance became
viable in the 1900s with the introduction of electric power
distribution led to the introduction of washing machine
(1904), water heater (1889), refrigerator, sewing machines,
dishwashers and clothes dryers. Currently there exists system
neither at cheaper rates nor easy to handle. Various systems
are hard to install, difficult to use and maintain. Current
systems are generally proprietary, closed and not very user
friendly Based on Arduino or GSM or low-cost home security
system and home automation system.

Tan, Lee and Soh (2002) proposed the development
of an Internet-based system to allow monitoring of important
process variables from a distributed control system (DCS). It
proposes hardware and software design considerations which
enable the user to access the process variables on the DCS,
remotely and effectively rent designations. Potamitis,
Georgila, Fakotakis, and Kokkinoss, G. (2003) suggested the
use of speech to interact remotely with the home appliances
to perform a particular action on behalf of the user. The
approach is inclined for people with disability to perform
real-life operations at home by directing appliances through
speech. Voice separation strategy is selected to take
appropriate decision by speech recognition. In the year 2006,
S. M. Anamul Haque, S. M. Kamruzzaman and Md. Ashraful
Islam proposed a system entitled “A System for Smart-Home
Control of Appliances Based on Time and Speech
Interaction” that controls the home appliances using the
personal computer. This system is developed by using the
Visual Basic 6.0 as programming language and Microsoft
voice engine tools for speech recognition purpose.
Appliances can be either controlled by timer or by the voice
command. Jawarkar, Ahmed, Ladhake, and Thakare (2008)
propose remote monitoring through mobile phone involving
the use of spoken commands. The spoken commands are
generated and sent in the form of text SMS to the control
system and then the microcontroller on the basis of SMS
takes a decision of a particular task. Prof. Era Johri in (2001)
have successfully completed the project on “Remote
Controlled Home Automation”.

IVV. PROPOSED SYSTEM

The proposed system eliminates the complication of wiring
in case of wired automation. Considerable amount of power
supply is also possible. Operating range is more than the
Bluetooth. The existing system does not allow remote
monitoring and controlling of appliances. But where as in the
proposed system the system using the Wi-Fi based home
automation system it allows to monitor and control the
appliances. The home automation of the existing system in
1990’s, the people in every home has electronic devices
which are controlled manually but in our proposed system we
are controlling all electronic appliances through remotely.
The 10T application have become this popular in this 21st
century is due to dominant use of the internet, evolution of

smart phone technology and raised standard of mobile
communication.

V. EXISTING SYSTEM

A home automation system allows users to control electric
appliances of varying kind. Many existing, well established
home automation systems are based on wired
communication. This does not pose a problem until the
system is planned well in advance and installed during the
physical construction of the building. 10T is a system that uses
computers or mobile devices to control basic home functions
and features automatically through Internet from anywhere
around the world. Internet or IP protocol-based
communication in home automation systems is always a
popular choice. The capacity of a product or system to
communicate in a standard way with other products or system
is Interoperability. The existing system has a drawback that
the graphical user interface (GUI) is not provided to the user
and the user has to remember all the AT commands to control
the connected devices. Also, the system uses the java-based
functions. Now a days, the usage of those mobile has less. But
in the proposed system we are controlling all devices through
android mobile and web server and the user no need to
remember the commands also. Some devices are automated
like cooler, Fan, Light, Electric motor etc.

VI. PROBLEMS FACED

1) Wired or wireless systems, while in the house not very
likely to face many problems.

2) However, when controlling through the application
locally or remotely, we can face problems such as delays
in performance and that is frustrating.

3) Delays could be due to poor internet connection and
planning in the house. If we are having battery operated
devices and their usage is more than normal, then battery
problems could be another issue for what we to deal with
and also the voice-recognition of Google assistant is not
up-to the mark if there is noisy Environment.

4) Due to Interference of the nearby noise, the Google
assistant commands may also not work properly. Home
Automation is still an expensive product, by Indian
consumer standards, and there’s a lot of scope of the
prices to be whittled down by an order of magnitude at
least in the next few years.

VIlI. HARDWARE

The hardware also called the Control Unit comprises of the
NodeMCU  microcontroller and the Realy board.
NodeMCU’s digital output pins are connected to the Relay
pins of the Relay board. Finally, each Relay is connected to
an appliance. In the fig- 1 above the second relay is connected
to a bulb.

A. NODEMCU ESP8266

NODEMCU ESP8266:- The NodeMCU is an open-source
firmware and development kit that helps you to prototype
your IOT product with few Lua script lines. The
Development Kit based on ESP8266, integrated GPIO,
PWM, IIC, 1- Wire and ADC all in one board. Board is a fast
leading edge low-cost Wi-Fi technology.
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B. Channel Relay

4-Channel Relay: - A 4-Channel Relay interface board allows
us to control various appliances, and other equipment’s with
large current. It can be controlled directly by Micro-
controller.
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C. One 100 W Bulb

In this system we can use One 100 W Bulb. Recent years,
light bulbs have gotten better in terms of design and
energy efficiency.

D. One 12V DC Fan
In this system we can use one 12 V DC fan.

L\

VIIl. SOFTWARE

A. Google Assistant Application

The Google Assistant is an Artificial Intelligence based
Virtual assistant software which allows its users to control all

the apps in their device. It allows the users to control and
command most of the apps in their devices using voice
commands.

B. Adafruit 10

Adafruit 10 is used to connect projects to Internet. It can
handle and visualize multiple feed of data. Dashboards are a
feature integrated into Adafruit 10 which allow users to chart,
graph, gauge, log, and display our data. Users can view their
dashboards from anywhere in the world. Adafruit 10 is used
to control and react to the user’s data.
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C. IFTTT Service.

If This Then That, also known as IFTTT, is a free web-based
service to create chains of simple conditional statements,
called applets. An applet is triggered by changes that occur
within other web services such as Gmail, Facebook,
Telegram, Instagram, or Pinterest.
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D. Adafruit IDE

The Arduino integrated development environment (IDE) is a
cross platform application (for Windows, mac OS, Linux)
that is written in the programming language Java. It is used to
write and upload programs to Arduino compatible boards, but
also, with the help of 3rd party cores, other vendor
development boards. The source code for the IDE is released
under the GNU General Public License, version 2. The
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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 tool chain, also included with the IDE
distribution.

IX. CONCLUSION

In this project, voice commands are given to the Google
assistant. The voice commands for Google assistant have
been added through IFTTT website and the Adafruit account
is also linked to it. In this home automation, users have given
commands to the Google assistant. Home appliances like
Bulb, Fan and Motor etc., are controlled according to the
given commands. The commands given through the Google
assistant are decoded and then sent to the microcontroller and
it control the relays. The device connected to the respective
relay turned On or OFF as per the users request to the Google
Assistant. The microcontroller used is NodeMCU (ESP8266)
and the communication between the microcontroller and the
application is established via Wi-Fi (Internet). This project is
about wireless home automation using Android mobile helps
us to implement such a fantastic system in our home at a very
reasonable price using cost-effective devices. Thus, it
overcomes many problems like costs, inflexibility, security
etc. In addition, will provide greater advantages like it
decrease our energy costs, it improves home security. In
addition, it is very convenient to use and will improve the
comfort of our home. The project has proposed the idea of
smart homes that can support a lot of home automation
systems. C# programming language and Node
microcontroller have been used to connect the sensors circuit
to the home.

X. FUTURE WORK

There are a variety of enhancements that could be made to
this system to achieve greater accuracy in sensing and
detection.

1) There are a lot of other sensors that can be used to
increase the security and control of the home like
pressure sensor that can be put outside the home to detect
that someone will enter the home.

2) Changing the way of the automated notifications by
using the GSM module to make this system more
professional.

3) A smart garage that can measure the length of the car and
choose which block to put the car into it and it will
navigate the car through the garage to make the parking
easy for the homeowner in his garage.
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