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Abstract
A modern world contains varieties of electronic ipguent and
systems like: TV, security system, Hi-fi equipmewgntral
heating systems, fire alarm systems, security alapstems,
lighting systems, SET Top Box, AC (Air Conditioneic., we
need to handle, ON/OFF or monitor these electribaVices
remotely or to communicate with these but, if yoa aot at the
home or that place and you want to communicate witse
device. So the new technology for handled theseicdsv
remotely and for communication to required the GShbile
technology, SMS (short message service) and sontwhee
resources. SMS based remote control for home ame is
beneficial for the human generation, because makilenost
recently used technology nowadays.
Keyword: Mobile Phone, Micro-Controller, Short Message
Service (SMS), Global System for Mobile Communication
(GaW).

I. Introduction

home. The capability of controlling home applianaes
wireless and remote fashion has provided a great
convenience to many people in life. Through a \eissl
remote controller, people can do remote operatibhoart
directly accessing the host of a home appliance.Adme
appliances like fan, lamp, television, washing niaes
and others. The introduction of the Global Systemn f
Mobile Communication (GSM) and patrticularly the wse
hand-held mobile phones brought the innovation of
distance communication at remote location. Basethisn
research utilizes this facility for remote contodlsystems
and appliances; take for instance, a man on a ¢yurn
inside his car suddenly remembers that he left Alre
Conditioner (AC), ON when it was supposed to be OFF
The normal condition is to drive back and switchFOd¥

for the home security we also monitor the home ugho
the system but we are not include the option oitloaitor

in the system; in the system we consider only O8l @rF
operation in (fig3.) . But with the GSM mobile ploom

The new research areas for the need of the man thathe hand, one looks on how the same could be used t

controlled the electrical devices remotely, anyghfrom
the home such as an air conditioner, security systet
top box, light, and so on. The case of remote obntr
capability and the possibility of achieving it at a
reasonably low cost have motivated the need toareke
into it not only for industrial application but alsfor
domestic use or home use. Home wireless secustgs\s

effect control at any point and time.

Therefore in this project the GSM is the type ofeMss
that chooses. It is because it's the GSM is bettan
others wireless. It is suitable to install the eyss that
need a wide range. It also can monitor the sigimahgth

and more adaptable. So it is suitable to become a
controller for home appliances and for securityeys

are becoming increasingly popular and it is being aNowadays, most couples leave for work early in the
necessary nowadays. There are many benefits tg usin™Orning and get back only in the evening. Most jpeop

these compared to conventional systems. There argy m

also have to travel to other cities for their wofkhen they

products of Wireless Home Security Systems in the '€ away, their house is empty and unguarded. Tdrere

market. The price depends on how advance the syistem
Normally today home security system is in wireléssn
rather than wired form. The reasons are wireleasseaes
cost of wiring, easy to install, occupy lesser spaasy for
maintenance and more reliable. Besides that, thelesss
also capability become as an appliances contrahe

case like theft and robbery is easy to occur berahs
home owners are not in the house. The Multidimeradio
crisis like theft and robbery is one of the mostiaes
problems that happen in this country. The baseadisalis
to develop home security system using a wireled®éps
your house safe from intruders and enables youotdx vin
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peace. Based on the events above, the project ean bThis system will be a powerful and flexible tookthwill
developing to make our home secure and safe. Wernev offer this service at any time, and from anywherthhe
anxious and worried anymore even we leave the h@wse constraints of the technologies being applied. Bless
this system is to design and develop a home sgcurit target appliances include climate control systesesurity
system that can provide security against intrusioml systems, and lights; anything with an electricakiiface.
other emergency situation by alarm via short messag The proposed approach for designing this systero is
service (SMS)SMS stands for Short Message Service. It implement a microcontroller-based control modulatth
is a mobile technology that allows for sending and receives its instructions and commands from a leellu
receiving text or even binary messages to and feom phone over the GSM network. The microcontrollernthe
mobile phone [1]. With an SMS based computer cdntro will carry out the issued commands and then comoatei
system, monitoring and control can be achievedllat a the status of a given appliance or device backhe t
times. This is as a result of the ease of accdisgibiiat cellular phone.

comes with the use of a mobile phone. To achieve an
effective remote control and monitoring securitysteyn,

today there are a many wireless home security alarmlll.
system available in the market. Some are desigoedefy

high security level protection and some are bagpet A. GSM / Mobile / Cell Phone Based Device
Most of the alarm systems are very expensive andMonitoring and Control System: The purpose of this
therefore not affordable by poor or middle claswsifes. system is to Monitor and Control any Digital or Aog
Some systems which cheaper in cost do not providedevices from your Cell Phone. This system can leel tis

Existing System Overview

reliable features like status checking. To provithe
public with a cost effective wireless security gysf it is
important to design a low cost system with advanced
features which ease the benefits the people amdvelk
decrease the crime. We are developing the system th
control and monitor the home devices. It is impaotta
because the system can help the old persons, elisabl
persons and can help if there is no one at home airh of
the proposed system is to develop a cost effestimation
that will provide controlling of home appliancesmately
and enable home security against intrusion in theeace

of homeowner. The system provides availability dae
development of a low cost system. The home apm@®nc
control system with an affordable cost was thoughbe
built that should be mobile providing remote acdesthe
appliances and allowing home security. Though devic
connected as home and office appliances consum
electrical power. These devices should be contols
well as turn on /off if required. Most of the timéswas
done manually, but it is a necessity to controlickey
more effectively and efficiently at any time from
anywhere. In this system, we are going to develop a
cellular phone based home/office appliance comtrdR],

[6].

II. Aim and Objective

The main aim and objective of the system is to tibgvan

interface between the GSM and electrical appliarfoes
the users, used the mobile phone and to accedsothe

appliances or other electrical devices remotely.

The objective is to develop a system that allowsafoiser
to remotely control and monitor multiple home appties
or electrical devices using a cellular phone ortquols.

control up to 16 electrical devices. With this aitcyou
can switch-ON , OFF or Restart some Linux servers,
ADSL modems, Printers, Door with electric lock,
Irrigation Pump, Garage door, House lights, Watenps,
electric sunshade, Block the engine of your cayaur
motorcycle, at the steal case and much more. Theopa

of this circuit is to make the human life betted aasier.

B. GSM Based Automatic Irrigation Water
Controller System: The purpose of this project is to get
SMS alerts whenever the electrical power statungbs
to ON or OFF. Use your mobile phone to switch oinloé
water pump from any location in the world.

C. Mobile technology (GSM) based remote
monitoring and control of digital Energy meter:

seful for Electricity Department personal for remo

meter reading. Also useful to disconnect the posugaply

to consumer incase of non-payment of electric biiis is
also used to exchange messages like power cutgsmin
with the consumers.

D. GSM based Highway vehicle traffic monitoring
system The purpose of this project is to monitor the
vehicles moving on highways at remote locationsis Th
project uses infrared/laser sensor system to cobet
number of vehicles passing in both the directiohise
vehicle count is logged by the microcontroller. Shi
vehicles information is sent to the user over GShtlem.
The information can be sent to the user periodiaallcan
be sent on demand by sending a missed call or SMS.

E. EZY SWITCH: It is used for to remotely control and
monitor your heating, security systems, and doresti
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commercial appliance. Ezy Switch is a simple switch
control design that connects to electrical devidkgour
appliance or equipment can be switched on or off, gan
control it remotely from your mobile phone with Ezy

21

Phone is integrated with the microcontroller (eg.
PIC16F873A [9]) which receives SMS message front use
Mobile Phone and sends a command to controller to
control whether to turn ON or OFF the output. Thebile

Switch. Simple installation and control via text message Phone also sends status reporting to the userdiagathe
The Ezy Switch employs the SMS network and comeselectrical appliance. The system utilizes a low tcos
with easy programming steps. Simple text messagingmicrocontroller that is currently available in thearket.

instructions are used for operation, such as “tmrheat
pump” and “turn off heat pump” Monitor multiple dees
Monitor your security lights and smoke alarms oe &zy
Switch, at the same time control the power on/offyour
heat pump and hot water cylinder. Capacity of umBto
monitored devices and 4 power controlled devicess |
works on all mobile networks that uses a globally
compliant cellular module. It is working with foldng:

1) Domestic appliances— Remotely power on/off hot
water cylinders, swimming pool pumps, and opengjate
2) Security — To control and monitor specified security
systems, security light sensors, smoke alarms,risgcu
gates, and other wired peripherals.

3) Heating and ventilation— Remotely power on/off air-
conditioning, heat pumps, central ducted systenmsl a
ventilation systems.

4) Commercial Equipment — Receive alerts and
notification from monitored equipment. Remotely myie
lighting and other commercial peripherals.

5) Agriculture — Remotely control milk sheds, water
pumps, monitor fuel tanks and irrigation equipment.

Lights
— e
Command

Applnes

Air
Conditioner

o Required

Network

Micro-
Controller

Mahile
Phone

Instruction

Perform

v
Set Top Box
[ Security

System

Fig. 1 Block Diagram of system

IV. System Architecture

In a fig 1 lllustrates the block diagram of the remotely

home appliance control system using SMS. The Mobile

The development of this device involves with both
hardware and software to provide a preferable testhe
structure of the system is working with followings:

i) The remote user sends text messages (SMS) ingud
authentication information and commands to theivece

i) GSM receiver receives messages sent from uskr c
phone or mobile phone and send.

iii) GSM receiver decodes the sent message andsgéed
commands to the microcontroller.

iv)The microcontroller issues commands to the apyes.
V) Microcontroller issues commands to the applianaed
the devices connected will switch ON/OFF.

vi)The Microcontroller checks for completion statasd
apply operation on Electrical Devices.

vii) GSM receiver informs the remote user of thécome
of their request by sending a completion statussaggs
back to remote user in the form of another SMS agpss

A system used the following technologies:

A. Cellular phone, Networks and Communication
protocols: The widely available networks are based on
GSM. The network provides a wide area of coverage a
can be utilized more cost-effectively for this gyat and
communication protocols that are DTMF (Dual Tone
Multi Frequencies) [3],[4] , SMS etc., SMS is thesh
efficient medium for communication. Mobile phone or
Cellular device is required for to create a SMS.

B. I/O Interfaces between Microcontroller and
devices: Serial or parallel I/O will be considered for to
connect the GSM receiver and the Microcontrollesing
the microcontroller, a control circuit will be imgrhented
to control the electrical appliances (air condi@gn
security system, set top box, light, fan etc).

Microcontroller System

The micro-controller is a microprocessor with psiens

for input and output embedded in it. It consistdiofers,
Analog to Digital Converters (ADCs), Universal
Synchronous  Asynchronous Receiver  Transmitter
(USART), etc. It is an 8-bit microcontroller witHath
program memory and Electrically Erasable Programenab
Read Only Memory (EEPROM). It contains 83-
instructions  which includes byte operations, bits-
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operations and branching. It has five 8-bits pavtdgch
can be bit-wise or byte-wise addressed [10].
The three major features of the controller are:

i) Receives instructions and decodes them to gesdce
address and command, then sends correspondindssigna
the driver of the power circuit.

i) Ensures dual independent operation action -icgée®N
or OFF.

iii) Provides a feedback STATUS of any device under
control whether ON or OFF.

The design parameters and steps are outlinedlas/fol

a) Read and store received key values in a First-In-
First-Out (FIFO) buffer.

b) All commands ends with ket$b” to execute the
last four digits stored in the FIFO buffer.

c) Decode the first three digits to device address and
the fourth digit to a command to be executed.

Design for switch ON, OFF and STATUS

For individual control of the devices, three digiddress
are allocated to them. A forth digit is added tdedmine
which command is to be executed on the device. ,Tthen
system uses a 5- digit instruction code as shodowbm
the fig 2:

A |[B [c b

Device Address Command Execute

Fig. 2 Instruction Code Format for Devices

The instruction code determines if the device sthcug
ON, OFF or the STATUS should be returned to the.use
The following are the codes for the commands:

“2" on the instruction code indicates that the
device should be switch&aN.

“7" on the instruction code indicates that the
device should be switch&dFF.“9” on the instruction
code indicates that tHeTATUS of the device should
be returned.

The fifth digit of the instruction is alway$™ for
execution.

22

Device | ON instruction OFF GET Status
Code instruction | instruction
Code Code
| 276125 27675 27603
1 20625 20673 20603
3 62623 62675 62603
4 67625 67673 67603
5 60623 60673 69603
] 726123 726735 72605
7 796235 70673 70695
ALL 02623 026735 Not
Available

Fig 3 Instruction Code for All the Devices

Design of the feedback (Device STATUS)

The system is programmed to give one beep when the
device is OFF and five beeps when it is ON. At pojnt

in time, this STATUS can be obtained

Algorithm

Step = Start

Step 2 Phone initialization

Step 3 Get Hardware Software

Step 4 Poll SMS from mobile phone

Step 5: If new SMS received go to step3 else, go to stepl
Step 8 Receive SMS

Step 7 Check SMS pattern

Step 8 Control the device based on status
Step 9 Notify end user

Step 10 Go to stepl
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Fig 4.Flow of System

V. Advantages of a System

The system offer several attractive features :like

1.

10.

Convenience— SMS technology is easy
to use and learn and can be accessed
easily when needed.

Accessibility — instructions can be sent
to the microcontroller to be controlled
and monitored from any location
provided there is the existence of an
active GSM network or control from
anywhere in world if cellular coverage is
available.

Portability — a microcontroller can be
controlled and monitored from any GSM
phone that supports SMS. Considering
the fact that most GSM phones support
SMS, the system is therefore highly
portable.

Saves Time— an SMS based remote
monitoring and computer control system
saves time as the user is not required to
gain access to an internet connection or
make a dedicated connection to the
computer to be controlled as opposed to
a Bluetooth-based system or an Internet
based system.

Cheaper — SMS services are generally
cheap and are sometimes provided for
free (at least for certain periods) by
service providers. Furthermore, most
service providers do not charge users for
receiving SMS.

Mobility - User and/or system
administrators are more likely to have
their phones with them at all times than
they are likely to physically be in front
of their computers. An SMS based
system therefore enables them have
ubiquitous access to the computer to be
controlled and monitored.
Acknowledgement about execution of
command from system to user.

To uses SMS and issue commands from
user for control.

To alerts user on occurrence of any
abnormal conditions like power failure,
parameters.

To ease of implementation and cost-
effective approach.
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VI. Conclusion and Future works [9].Microchip PIC16F87XA Data Sheet,
http://ww1.microchip.com/downloads/en/DeviceDoc/

SMS based remote control for home appliances is30292¢.pdf, Microchip Technology, 2001

beneficial for the human generation, because mabile [10] Microchip PIC18F4550, Microcontroller Datashee

most recently used technology novyadays. _The SIVISretrieved from http://www.alldatasheet.com/products/data/pdf/
based remote control for home appliances is easy tohg170d.pdf

implement the system that ON/OFF the electricaliaev

through remotely via SMS or it handled more andenor [11] Telephone Operated Remote Control by SayedefTah
electrical devices which are use in home. In simple Zewari, Ahmed Alnajadah, Hamed Alsaleh- George Maso
automation system where the internet facilities amdn University Fairfax, Virginia, May 2003

PC are not provided, one can use mobile phone based

control system which is simple and cost-effective.

Alternatively for such requirements landline phomith

extension card could also be select for the systarthe

next paper we are develop the audio or voice based

also include the text based (SMS) remote home #iwk o

control system. With the help of the audio or voige can

control the electrical devices or domestic or home

appliances. Voice based approach is beneficial for

physically handicapped persons or blind persont) thie

help of speech we can control home or office appks

remotely.
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