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PREDGOVOR

Postovani ucesnici i ¢itaoci,

Iza nas je jedna od uspjesnijih konferencija “INFORMACIONE TEHNOLOGIJE — sadasnjost i
buduénost” (IT°17) odrzana od 27. februara do 04. marta 2017. godine na Zabljaku, a ovo je zbornik
radova. Programski odbor i recenzentski tim je izvrsio selekciju kvalitetnih radova Koji su prezentovani
na konferenciji i publikovani ovdje, a najbolji ¢e biti prosireni i objavljeni u ¢asopisu Elektrotehni¢kog
fakulteta Univerziteta Crne Gore u Podgorici ("ETF Journal of Electrical Engineering"). Zahvaljujuci
vama, dragi autori, iz godine u godinu podizemo kvalitet radova koji su sadrzani u ovom zborniku, a prvi
put smo sponizorisni i od strane IEEE asocijacije.

Pred vama su 72 autorska rada, prezentovana u 11 sekcija, i sazeci 5 predavanja po pozivu koja su
realizovana u plenarnom dijelu programa. Radovi, teme i predavaci su birani po kvalitetu kao i tematici
sadrzaja kako bi konferencija razmatrala aktuelne momente u razvoju ICT-a, a Sira stru¢na javnost i svi
zainteresovani su bili u prilici da prate deSavanja na Skupu preko videolinka.

Organizator je registrovao oko 170 ucesnika Sirom regiona i Evrope, 100 studenata sa sva 3 crnogorska
univerziteta i veliki broj prisutnih i online posjetilaca (po nasoj procjeni oko 100). Konferencija je bila
dobro medijski ispra¢ena i podrZzana od drzavnih institucija, lokalne samouprave i velikog broja ICT
kompanija.

Konacno, i Durmitor je svojim carima i vremenskim uslovima omoguc¢io svim ucesnicima da u
potpunosti uZivaju u njegovim ljepotama i pruzio nezoboravne utiske prirode ovog kraja. Ono $to se
moglo osjetiti je jedan zajednicki duh i sinergija koje su nas vezivali svih 5 dana i nadahnuli novom
snagom 1 voljom za radom i budu¢im druzenjima. Organizator se nada da svi ucesnici dijele naSe
miSljenje da je ovo jedan od najboljih (ako ne najbolji) IT u posljednjih 10 godina. To nas obavezuje da
sljede¢i IT bude bar kao ovaj, uz dodatni kvalitet, nove teme, nove ljude, nove akcije 1 isti duh
konferencije.

Sve detalje 0 ovom, proslim i narednom skupu mozete naci na web adresi konferencoije www.it.ac.me.

Prof. dr Bozo Krstaji¢


http://www.it.ac.me/
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Home Automation System Control Based on
Speech Commands

Katerina Cekova, Jasna Cekova, Faculty of Computer Science, UGD - Shtip, R.Macedonia;
Saso Gelev, Faculty of Electrical Engineering, UGD - Shtip, R.Macedonia

Abstract — Home automation is one of the major growing
industries that can change the way people live. Home
automation gives the user the comfortable and easily for using
the home devices to control automatically. Typical wireless
home automation system allows controlling house appliances
from an Android application. Also, home automation helps
handicapped and old people which will enable them to control
home appliances.

The developed system can be integrated into a single
portable unit and allows the user to control appliances like
lights, fans, electronic doors, electrical equipment’s etc. The
main goal of this system is to control home appliances by
using voice commands.

The proposed system can recognize the voice commands,
convert them into the required data format, and send the data
through the Wi-fi on the microcontroller. This paper presents
a design and prototype implementation of a home automation
system that uses Wi-fi technology. This system is designed to
be low cost and allowing different devices to be controlled.

Keywords — Android Application, Arduino Uno, Home
Automation, Voice control, Wi-fi module.

I. INTRODUCTION

With advancement of automation technology, life is
getting simpler and easier in all aspects. The
concept of remote control of house devices over the
internet from anywhere, any time in the world today can be
a reality, which has changed the way people live.

A smart home is equipped with lighting, heating, and
electronic devices that can be controlled remotely by
smartphone or via the internet [1]. An internet based home
automation system focuses on controlling home electronic
devices from inside or outside the home.

Wireless communication based home automation system
has high momentum for the last couple of years. Wireless
communication decreases the complexity associated with
the installation and maintenance compared with wire
communication. Bluetooth and Wi-Fi, are the popular
choice for the home automation systems [2]. Wireless
network based smart home systems have become very
popular as they provide comfort, security, and safety.

The goal of this project is to operate home devices
smartly through an Android application using loT(Internet
Of Things) [3]. IoT is the network of “things” or physical
objects which include electronics, software, sensors,
actuators and network connectivity. All these things collect
and transfer data between themselves. 10T has increased
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significantly in the last few years since it has added a new
dimension to the world of information and communication
technologies.

Voice controlled home automation systems have drawn
considerable attention in the recent years [4]. Also, the
purpose of this project is to develop an Android
application which controls home appliances via human
voice. Google Voice search software will be used as voice
capture device. This is a project to produce a system that
can control any electrical appliances by using user’s voice.
User’s voice is an input to activate the electrical appliances
through this system. Speech recognition software converts
spoken words to machine readable input.

This system needs graphical user interface which
provided by Android software. The Android application
for recognize voice will send data to the Arduino Uno
microcontroller [5] to activate or deactivate the electrical
appliances that user wants to use.

The system is portable and constructed in a way that is
easy to install, configure, run, and maintain. Android
mobile phone as a remote control will make the system
more user-friendly and portable.

Il. RELATED WORK

Shirsath N. S, Dhole P. S, Mohire N. P, Naik S. C &
Ratnaparkhi N.S [6] proposes a home automation system
that employs the integration of multi-touch mobile devices,
cloud networking, wireless communication, and power-line
communication to provide the user with remote control of
various lights and appliances within their home. This
system uses a consolidation of a mobile phone application,
handheld wireless remote, and PC based program to
provide a means of the user interface to the consumer.

Javale, D., Mohsin, M., Nandanwar, S. and Shingate,
M. [7] The objective of this paper is to assist
handicapped/old aged people. It gives a basic idea of how
to control various home appliances and provide a security
using Android phone. The design consists of Android
phone with home automation application, Arduino Mega
ADK. User can interact with the android phone and send
control signal to the Arduino ADK which in turn will
control other embedded devices/sensors.

Basil Hamed [8] propose to design and implement a
control and monitor system for the smart house. Smart
house system consists of many systems that controlled by
LabVIEW software as the main controlling system.
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Fig. 1. System architecture of home automation system

I. PURPOSE OF SYSTEM

The purpose of this paper is to design and implement a
home automation system using loT that is capable of
controlling and automating most of the house appliances
through voice commands. The proposed system has a great
flexibility by using Wi-fi technology. This will decrease
the deployment cost and will increase the ability of
upgrading. Also, the user can control the house appliances
via Bluetooth.

Il. SYSTEM ARCHITECTURE

The system architecture of the project is shown above in
Fig. 1. The system mainly comprises two parts: the remote
control and home environment.

Android application is used to recognize voice which is
installed to Android phone. Spoken words convert into
control commands and send them to the Arduino
microcontroller via Wi-fi or via Bluetooth. The
microcontroller is connected to the appliances through
relays. The home environment is controlled depending on
the received command.

A. Hardware design

The hardware consists of the following components:
- Arduino Uno,

- ESP8266 Wi-fi module,

- HC-06 Bluetooth module,

- LCD display,

- DS18B20,

- relay.

The control algorithm runs on Arduino Uno. The
Arduino Uno is a microcontroller board based on the
ATmega32. It has 14 digital input/output, 6 analogs,
ceramic resonator, USB connector, power connector,
ICSP, and reset button. Arduino Uno is connected to the
ESP8266 module and HC-06 module by NO points.

The ESP8266 is now one of the leading platforms for
the Internet of Things. The ESP8266 Wi-fi module is a
self-contained SOC with integrated TCP/IP protocol stack
that can give any microcontroller access to your Wi-fi
network. Its parameters can be set by AT command to
connect with Wi-fi networks.

The HC-06 module is suitable where wireless data
transmission is needed in slave mode. The HC-06 module
can reach a range of up to 9 meters.

Relay is used as a switch. A relay is an electromagnetic
switch operated by a relatively small electric current that
can turn on or off a much larger electric current. Relays are
used where it is necessary to control a circuit by a separate
low-power signal, or where several circuits must be
controlled by one signal. The microcontroller controls the
appliances through relays.

The DS18B20 Digital Thermometer provides 9 to 12-bit
readings which indicate the temperature. DS18B20 is used
to get the temperature from home. The LCD screen is an
electronic display module. A 16x2 LCD display is a very
basic module and is very commonly used in various
devices and circuits. The temperature and IP address for
Wi-Fi connection is displayed on the LCD.

B. Software design

Android operating system is developed for smartphones
and tablets. Android is an open-source operating system
which means that anyone can use it in their phones free.
Android is the most widely used mobile operating system
by the people nowadays. Android application is designed
by an user-friendly interface. To control the home
environment user has to install the Android application.

Speak to connect

BLUETOOQTH EB

P
INTERNET ?

Fig. 2. First Android user interface
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Fig.2 illustrate the first Android user interface for
communication with the microcontroller. Users can choice
Wi-Fi or Bluetooth communication.

For W-fi communication, the user must enter the IP
address and port given on LCD display. After establish
connection users can choice to control home system by
voice commands or with a click on the button to turn
on/off the appliance. On Fig. 3 is shown user control
interface. The application is designed in Android version

4.2 with API level 17.
BT =Y

k.0.192.168.1.4

33

eg. 3

TEMPERATURE

LIGHT ON

LEDON

TURN ON

-

ACTIVATE

DISCONNECT

xR
KNI

Fig. 3. Control interface

C. Activity diagram

In Fig.4 is shown activity diagram for Android
application to understand the overall working procedure
and properly which will be helpful to operate the project.

Fig. 4. Activity diagram for Android application
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The user can easily manage system locally or remotely
home automation system, through voice commands and
with a click on the buttons. The user will just have to
spoke the command if is chosen voice control. The
received voice input, the application will convert this input
into byte format and transmit this data to the Arduino
microcontroller via Wi-fi module or via Bluetooth.

Activity diagram for Arduino Uno is shown in Fig. 5.
after initialization the microcontroller wait for a command.
If the command is correct the user command is executed.
The activity diagrams show the work-flow of the system.

START

Initalization

~

if data is available on
Wi-fi or Bluetooth

Fig. 5. Activity diagram for the Arduino Uno

D. Test and Results

The proposed system successfully is tested in the home.
Android application is tested on a smartphone with
operating system version 5.0 (Lollipop). The system is
tested with different appliances and Wi-Fi or Bluetooth
communication. The Android application gives the
information about the temperature of the house. Also gives
the status of the controller electrical appliances which we
can control remotely. The completed home automation
system layout is shown in Fig. 6.

Fig. 6. Home automation system layout
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The accuracy of the recognition can be affected by
background noise, speed of the speaker, and the clarity of
the spoken accent. To get the correct result system was
tested in an environment without background noise by five
different users. They received instructions for working
procedure of the system, and each user perform each
command 20 times to determine the percentage of
successfully recognized and executed commands. The
percentage of success recognized commands is higher in
light on, activate and deactivate than the led on and led off.
The results (in %) of successfully recognized and executed
commands are presented in Table 1.

TABLE 1: TEST OF RECOGNIZED AND EXECUTED COMMANDS

Command ‘ Recognized % | Executed %
Temperature 99 100
Led on 89 100
Led off 85 100
Light on 100 100
Light off 91 100
Turnon 96 100
Turn off 94 100
Activate 100 100
Deactivate 100 100
Disconnect 98 100

From the performed tests for recognition and execution
of commands for control is notice different time for
execution. As soon as the system receives the voice
command from the Android application first checks if the
command is correct and changes the status of appliances.
To change the status some devices takes a little bit more
time to respond to different voice commands respectively.
Response time for appliances is almost the same using
Wi-fi and Bluetooth connection. Results of the average
response time of appliances for both connection together
are shown in Fig.7.

Response Time for Appliances

Time in seconds

O MNWAUG N KW

Appliances

Fig. 7. Response time for Appliances

I11. DISCUSSION

The performance test of the project shows the rate of
success of the project. This system is controlled in real
time and is easy to use. The important feature of the system
is the user interface. This determines how the user will
interact with the system. The interface is simple to use, the
user can simply with voice command or with touch on the
icon turn on/off the appliances.

To control home appliances via Bluetooth the user must
be in 9 meters from the microcontroller. So the control
cannot be achieved from outside this range. With Wi-fi the
home appliances can control from anywhere. This project
is very helpful for the old people who will not capable of
doing works properly.

IV. CONCLUSION AND FUTURE WORK

The home automation using Internet of Things has been
experimentally proven to work excellent by connecting
simple appliances and the appliances were successfully
controlled remotely through internet. This technology
makes life easier for the user and saves energy by utilizing
devices. The user will have complete control over the
appliances of their homes.

This project is based on Android and Arduino platform.
We used speech recognition system to implement this
work. Recognized commands are used to control the
designed home automation system.

The approach discussed in the paper is novel and has
achieved the target to control home appliances remotely
using the Wi-fi technology. They indicate the real-time
switches status. The system is designed in a user-friendly
interface. Any Android based mobile can be used to
control the home appliances. This low-cost home
automation  system  was  successfully  designed,
implemented and tested.

Using this system as a framework, the system can be
expanded to include various other options which could
include home security feature like capturing the photo of a
person moving around the house and storing it in the
cloud.
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