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Abstract - Home automation system is used to control the
home appliances remotely. There are many home automation
technologies available in market out of which the popular
technologies are X10, Z-Wave, Zigbee, GSM technology,
INSTEON, and EnOcean. All these technologies have its pros
and cons. The proposed system is user friendly and easy to use.
The system is using Global System for Mobile Communication
(GSM) modem to control home appliances via Short Message
Service (SMS). The AT- Commands has been used in this
system to control the devices. AT89s52 microcontroller is
integrated with the GSM to give baud rate of 9600 bps. For the
security purpose the pattern is used that will authenticate the
SMS.
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1. INTRODUCTION

The home automation system is the system that allows us to
operate and control all the home appliances when we are
away from home. The home automation system can connect
multiple devices such as home security system, lighting,
access control system, air condition etc. It provides comfort,
convenience and security to home owners. There are so
many technologies that are used for home automation [1].
This includes X10[1], Z-Wave[1], INSTEON[1,], Zigbee[1],
and EnOcean. The system is useful to elderly people and to
save electricity. It connects to almost all the devices and
control remotely. The user will send SMS which is received
by GSM system and microcontroller isidentifying the
command from SMS and do actions according to
command.

The all above system have some disadvantages. Some
systems have device connectivity problem or some are
expensive or some other may have security problem.

This paper consists of 4 sections. The section Il includes the
popular technologies of used in home automation. The

section Il includes the proposed system. And the paper ends
with the conclusion which is given in section IV.

2. EXISTING SYSTEMS

A. Zigbee

ZigBeeis an IEEE 802.15 standard used in home automation
technology and similar to wifi and Bluetooth technology
[5,6]. This technology uses radio frequency (RF) for
signaling and control. Zigbee is a mesh protocol, where
devices can act as repeaters [5]. This technology gives
advantage of increase in the connectivity of devices within
the home. Zigbee technology is wireless so it helps to
overcome the intrusive installation problem. The Zigbee
standard provides 250kbps data rate which is sufficient for
controlling home devices. The installation and running cost
is low [7].

In this system the zigbee and wifi network are integrated
with the help of common gateway. This system uses four
devices as a light switch, radiator valve, and safety sensor
and zigbee remote control. The system is divided into two
subsystems.

1. DSM i.e. Digital Home Service Distribution and
Management System: this gives the interface for control and
monitoring of home devices.

2. Home gateway: this is used for managing the home
automation system. It accepts mobile phone signals And
activates or deactivates a LED for home devices[9].

B. X10

X10 is a versatile home automation technology that uses
home’s existing electrical wiring to remotely control
lights, appliances, security system and much more. The
X10 commands travel from X10 transmitters to X10
receivers through standard household wiring. This
technology can use both methods i.e. wired power line and
wireless radio communication methods. X10 is inexpensive
and many devices are available. This technology provides
limited control over home devices.
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TABLE I THE COMPARISON AND RATINGS
ZWave TigBee N0 INSTEON EnOcean
| Released (Year) 2001 2004 gz: 2005 2008
[nventor ZeaSys Corp. ZigBee Alhance 3 Smartlabs Inc. | EnOcean GmbH
Standardization Propnetary IEEE 802154 Propnetary Propnetary Propnetary
Industnal
Automation,
. : Industnal
¥ Primary Research, Home Home Home
E‘ Markets Home Astomstics Automation, Automation Automaton Automation, Home
£ Telecommumcatioss. Automation
Healthcare
T RF RF  |RF.PowerLie| RF.Powerlie|  RF
System-On-Chip ; ’ ’ ’

Solation Yes Yo Yes Yes Yo

Encryption 128-bat AES 1285t AES No No ARCYAES

|_Energr Usage High(1) Medum () High (1) High (1) NiG)

l;au Rate ~ 40 kbps (3) >0 kbps (3) 20-200 bps (1) | ~ 2000 bps (1) 125 kbes (3)

wo.way ,
) Bkt Yes(3) Yes(3) No(0) Yes (3) Yes(3)
': Si—— 20m (3 60w 3 Y 0w
X Range ~120m (3) Q@ ~30m(2) ~120m (3) 20m(2)
¥| Inter-brand
E Operabilit High3) Mednum (2) Low (1) Medum (2) Mednm (2)

Number of
£l cortfedDoicss | 700 S0 Q) S00) | <500 600)
& | Ability to work as .

[ Repeosrs Yes (3) Yes (3) No (0) Yes (3) No(0)
Ease of .

Installotien Easy(3) Medum (2) Difficult (1) Exsy (3) Medmm (2)
Performance Index 0916 0.792 0375 0.7 0.7
Affordability Indes 034 0212 1.00 0362 046

Table-1:Comparison & rating [12]
© 2016, IRJET | Impact Factor value: 4.45 | ISO 9001:2008 Certified Journal | Page 1839



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056

JET Volume: 03 Issue: 04 | Apr-2016

www.irjet.net

p-ISSN: 2395-0072

C. INSTEON

INSTEON is used to integrate power line system with
wireless system, was developed to replace X10
standard. It is partially compatible with X10 devices. The
transmission of data occurs at 1131.65 KHz for power line
devices and 904 MHz for wireless devices. [t is easy to install
and setup. INSTEON messages get through in less than 0.05
seconds so it activates an INSTEON-enabled switch and the
lights turn on instantaneously.

D. EnOcean

EnOcean is one of the newest technologies in home
automation. It is wireless sensor network technologies. It is
more energy efficient than other wireless technology. Its
main aim is zero energy consumption through energy
harvesting [10]. The maintenance is minimal because the
devices are self-powered. Radio interference is also minimal
because it operates in 315 MHz band. Their sensors have
been installed over in over 25,000 buildings.

E. Z-wave

Z-wave is most widely used technology in home automation
systems. It offers good network reliability and stability
(Fig. 2 for Z-Wave motion sensor). Z-Wave devices are
compatible. The each device has a unique network ID and
each network has a unique identification thus making
system secure [3]. Z- Wave is mesh protocol like Zigbhee so
the devices can talk to one another.

Z-Wave operating frequency varies with the region; in US the
frequency is 908.42MHz and in Europe

868.42. The signal range is 30 meters which can be extended
by using devices as repeater [4].

3. PROPOSED SYSTEM

The proposed system is GSM based home automation system
[11]. There are so many technologies but the range of the
system which uses these technologies is about 120 m. The
GSM technology provides wide range so that you can operate
your system from any corner of the world. The home
appliances are controlled and accessed by SMS. So this
technology provides cost effective solutions for controlling
the home appliances remotely. The system is wireless
therefore it is cost-effective and easy to install. The proposed
system allows user to control home devices via SMS using
GSM technology. The system is able to give feedback about
the condition of the home devices. And the system follows
certain SMS pattern which provide authentication of user.
The system consists of the following components:

1. Microcontroller

2. GSM module

3. Mobile Devices

4. Water level detector

Microcontroller: It contains home devices control system
through which devices are controlled.

GSM module: It is hardware component that send and
receive SMS to and from the system.

Mobile Devices: Mobile device has SIM card through which
the communication takes place. Mobile user transmits SMS
using GSM technology.
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Fig - 1: Block Diagram of proposed system

Mobile device communicates with the GSM module via radio
waves. The mode of communication is wireless. User
transmits instruction via SMS. GSM module receives
that signal. GSM module is connected to Microcontroller via
port. For interfacing between GSM and Microcontroller
RS232 logic converter is used. Microcontroller is main
module in which home appliances control system is
installed. For transmission of instruction or command the
GSM technology is used.

When the user sends the instruction, it will follow particular
pattern such as “@ command #”. The command starts with
“@” and ends with “#’. If the SMS is in this format then only
the command will be executed. After receiving the SMS the
system will first check for the pattern of the SMS, if the
pattern is correct then it will take action according to the
instruction otherwise there will be no action against the SMS
incorrect pattern.
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The system is built on proteus software which is simulator
software. The proposed system is doing two type of task.
First it will automate the home devices and second it will
send monitor the home devices and send the status of the
device to the user through SMS. Both the task is
accomplished by GSM technology via SMS.

The below figure shows the circuit diagram which is built
on proteus software.
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Fig -2: Circuit diagram on proteus software
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Fig - 3: Device 1 is switched ON
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Fig - 4: All devices are switched ON
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Fig - 5: Displaying status of all the devices

4. CONCLUSION AND FUTURE SCOPE

Recently, the home automation market is very promising
field that is growing very fast and needs vast range of
developments that can be carried out in the concept of smart
home. For Home Automation there are many technologies
available in market like zigbee, x-10, Insteon, Enocean, z-
wave etc. The system consists of GSM technology and
microcontroller which decreases the cost of system and
there are specific pattern of command which gives security
against unauthorized user. The proposed system is user
friendly, low cost and easy to understand. The range of GSM
is global so the user can use the system from any corner of
the world. It will automate the home appliances. For future
work we can add many features in the system such as
sensors for gas and temperature. After testing the system on
proteus we will implement it on the hardware.
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