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Abstract-- In the world of automation we want our daily life to be
controlled remotely. The aim of the project is controlling of home
appliances remotely when the user is away from the place. This is
SMS based system and user uses wireless technology (GSM). The
system uses GSM technology thus providing universally access to the
system for automated appliance control. PIC16F877A Micro
Controller is the vital component of this project. The main objective
of this project is to investigate controlling of home appliances
remotely and cost effectively. The motivation was to facilitate the
users to automate their homes having remotely universal access. The
home appliances control system with an effective cost was thought to
be built that should be mobile
providing
remote
access
controlling scheme to the
appliances. This work includes
the study of GSM modem using sensors device. GSM network
users have roaming facilities so that user can often continue to
use the mobile phones when they travel to other countries etc.
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I. INTRODUCTION
“A home which is smart enough to assist the inhabitants to live
independently and comfortably with the help of technology is
termed as smart home. In a smart [1] home, all the mechanical
and digital devices are interconnected to form a network, which
can communicate with each other and with the user to create an
interactive space”. Monitor and control the house or office
appliances and equipment’s effectively through the mobile
phone set by sending Commands in the form of SMS messages
and receiving the devices status. The main concept behind this
project is receiving the sent SMS and further processing it as
required to perform several operations. The nature of the SMS
sent decides the type of operation. The project [2] is based on a
very simple principle. First, the SMS sent is stored and
collected from the receiving mobile station and then the
required control signal is generated and sent to the intermediate
hardware that we have designed according to
The command received from the sent message. A
microcontroller based using SMS system has been proposed for
our project:
GSM (Global System for Mobile Communications): It is a
cellular communication standard.

SMS (Short Message Service): it is a service available on
digital mobile phones that permits the sending of short text
messages (text messaging service).
Smart homes
characteristics:

have

the

following

five

fundamental

Automation: the ability to accommodate automatic devices or
perform automatic functions;
Multi-functionality: the ability to perform various duties or
generate different outcomes;
Adaptability: the ability to learn, predict and meet the needs of
users;
Interactivity: the ability to allow the interaction among users;
Efficiency: the ability to perform functions in a convenient
manner that saves time and costs.
There are different generations of home automation systems
.They are
 First generation: wireless technology with proxy
server, e.g. ZigBee automation;
 Second generation: artificial intelligence controls
electrical devices, e.g. Amazon Echo;
 Third generation: robot buddy who interacts with
humans, e.g. Robot Rovio, Roomba.
The Microcontroller is programmed used embedded ‘C’
language. The system [3] proposed in provides three means to
control the home: the GSM network, the Internet and through
speech. The real time monitoring has been an important feature
that can be used in the home automation systems.
In the existing system the design remains the electrical switches
and provides more safety control on the switches with low
voltage activating method. The switches status is synchronized
in all the control system whereby every user interface indicates
the real time existing switches status. Today’s homes require
sophistication control in its different gadgets which are
basically electronic appliances. This has revolutionized of the
home automation with respect to an increased level of
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affordability and simplicity through the integration of home
appliances with mobile phone.
In this proposed system the advent of new high-speed
technology and the growing computer Capacity provided
realistic opportunity for new robot controls and realization of
new methods of control theory. This project describes a new
economical solution of load control systems. The presented
control system can be used for different sophisticated
applications. The home [4] server is built upon a SMS/GPRS
mobile cell module and a microcontroller. This allows the user
to monitor and control any appliances at home using any
embedded c enabled cell phone.

where a look up table is created with set of command
and corresponding actions. Microcontroller drives the
desired relay to control the target
appliance.
The following Fig.1 represents the basic block diagram of the
existing system;

GSM systems [5] primarily use SMS messages to communicate
the commands issued by the user to the main control system at
home. This system offers the ability to control the appliances
from all over the world.
For example, a person on a drive within his car all of a sudden
memorizes that he left the Cooler, ON actually it should be
OFF. The usual circumstance is to drive back and switch OFF.
But with the Android mobile phone in the hand equipped with
GHAS (GSM Home Automation System) Application, one
looks on how the same could be used to result control at any
point, anywhere and time without worrying geographical
locations. Home [6] automation is achieved with a combination
of GSM, Bluetooth technologies. The user interfacing is done
through an Android application. These commands are sent
through SMS to another phone at home. This in turn transfers
the commands through Bluetooth to a PIC controller.

II. WORKING PRINCIPLE
Assuming that the control unit is powered and operating
properly, the process of controlling a home device will proceed
through the following steps:

Fig 1: Block Diagram for a HA System

III. SYSTEM DESCRIPTION
The system comprises of hardware and software. The hardware
architecture consists of a stand-alone embedded system that is
based on
GSM Modem
Mobile Phone
Regulated Power supply
RS232 Interface
Crystal Oscillator
Microcontroller
OPTO Coupler
Relay Drivers
LED Indicator

1. A text message is sent by the user through the GSM
network.
2.

3.

4.

5.

6.

3.1 GSM Modem
Modem (from modulator-demodulator) is a device that
modulates an analog carrier signal to encode digital is shown in
GSM receiver receives messages sent from user cell
Phone. GSM modem is connected to PIC16F877A fig : 2 .Information, and also demodulates such a carrier signal
Microcontroller via serial port using internal UART to decode the transmitted information. The system [7] is
described as an M2M system. It uses GSM for communication.
Module of ATMEGA8.
Microcontroller keeps polling to check if the modem GSM offers options for M2M which include Dual Tone Multi
has received any text message and sends command to Frequency (DTMF), SMS and General Packet Radio
modem to transmit the text message if received.
Service (GPRS). The goal is to produce a signal that can be
GSM receiver sends the message to the
transmitted easily and decoded to reproduce the original digital
microcontroller. GSM modem and ATMEGA8
communicates through a special command set known data. Systems using wireless communication can be made [8]
by linking up standalone appliances that are present at home or
as “AT COMMAND SET”
Microcontroller crops the command text part of the in office and integrating to form a cooperating network.
SMS and sends another command to the modem to Modems can be used over any means of transmitting analog
delete the current sms so that the next sms can be signals, from fault detector circuits. A hardware based remote
processed.
controller for power point control has been described [9]. The
Microcontroller decodes action required corresponding
to the SMS command by a search and match technique
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function of this remote controller is to control the power
supplied to devices at a remote location.

3.4 RS232 Interface
RS232 Interface shown in fig: 5 is used to interface between
GSM modem and a microcontroller. Here using DB9 (DSubminiature) connector. It a sub-connector used for serial
connections and it consists of 9 pins. In any connection the
RXD (Receive Data) and TXD (Transmit Data) pins must be
used to transmit and receive data. The COM must be connected
to give a common voltage reference. All of the remaining pins
are used for handshaking.

Fig 2: GSM Modem

3.2 Mobile Phone
Cellular phone containing SIM (Subscriber’s Identifying
Module) card has shown in fig : 3 is a specific number through
which communication is possible. A mechanism of GSM
technology is chosen as the mode of communication which is
wireless. Here, the user transmits instructions to the system to
control the appliance in the form of SMS.

Fig 5:RS232 Interface

3.5 Crystal Oscillator

Fig 3: Mobile Phone

3.3 Regulated Power supply
The power supply circuit is designed to get regulated output
DC voltage is shown in fig: 4.This unit is used to supply the
over to the all circuits. 7812 IC is used to give the constant 12v
supply.
Transformer: This block consist step-down transformer for
our required rating
Rectifier

The oscillator converts the direct current from the power
supply to an alternating current and they are used in many of
the electronic devices. The signals used in the oscillators are a
sine wave and the square wave. The some [10] of the examples
are the signals are broadcasted by the radio and television
transmitter, clocks which are used in the computers and in the
video games.
There are two types of electronic oscillator’s they are linear and
nonlinear oscillators. The linear oscillators give the sinusoidal
input. The linear oscillators consists a mass m and its force in
the linear in equilibrium. By applying the hook’s low the spring
creates the force that it’s in linear for small displacements

: This block consist diode based rectifier Circuit

Filter circuit: This block consist capacitor based filter Circuit.
Regulator : This block consists +ve (and) – ve three terminal
regulators.

A crystal
oscillator is
shown
in
fig:
6
an
electronic oscillator circuit that uses the mechanical resonance
of a vibrating crystal of piezoelectric material to create an
electrical signal with a precise frequency. An electronic circuit
that is used to generate an electrical signal of precise frequency
by utilizing the vibrating crystal's mechanical resonance made
of piezoelectric material. There are different types of
piezoelectric resonators, but typically, quartz crystal is used in
these types of oscillators.

Fig 6 : Crystal Oscillator

Fig 4: Power Supply
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3.6 Microcontroller
The PIC16F877A Microcontroller series a family of
specialized microcontroller’s chips is shown in fig: 7 made by
microchip technology in 1993 at Chandler, Arizona. The PIC
16F877A is derived from the PIC1650 originally developed by
General Instrument’s Microelectronic Division. The PIC
microcontroller (Peripheral Interface Controller) is
electronic circuits that can be programmed to carry out a vast
range of tasks. The main features[11] of PIC microcontroller
are RAM(Random Access Memory),flash memory,
timer/counters, EEPROM(Electrically Erasable Programmable
Read Only Memory),I/O ports, CCP(Capture/Compare/PWM
module),ADC(Analog to Digital Converter),PSP(Parallel Slave
Port), ICSP(In Circuit Serial Programming),BUS and
LVP(Low voltage Programming). The system makes use of a
PIC16F877A microcontroller for home appliances control. It
makes use of GSM for control of the appliances. The
performance of the PIC microcontroller is very fast because of
using RISC architecture. A system [12] uses the GSM network
along with an AVR (Advanced Virtual RISC)
microcontroller. The user enters the commands .These are sent
via SMS When compare to other microcontrollers, power
consumption is very less and programming is very easy.
Interfacing of analog device is easy without any extra circuitry.
The ZigBee wireless communication technology can be applied
[13] for home automation. The system uses PIC
microcontroller and voice recognition for this purpose.

Fig 8: OPTO Coupler

3.8 Relay Drivers
Relays are switching devices is shown in fig: 9.
Switching devices are the heart of industrial electronic
systems. When a relay is energized or activated, contacts
are made or broken. They are used to control AC or DC
power. They are used to control the sequence of events in
the operation of a system such as an electronic heater,
counter, welding circuits X-ray equipment, measuring
systems, alarm systems and telephony.

Fig 9: Relay Driver

3.9 LED Indicator
A light-emitting diode is a two-lead semiconductor light source
is shown in fig: 10. It is a p–n junction diode that emits light
when activated. When a suitable voltage is applied to the leads,
electrons are able to recombine with electron holes within the
device, releasing energy in the form of photons.

Fig 7 :Microcontroller PIC 16F877A

3.7 OPTO Coupler
The LED is a light emitting device and photo-transistor is a
light sensitive device. The conduction current of
phototransistor can be controlled via the conduction current of
the LED, even though the two devices are physically separated.
The most important use of the opto coupler device is that a
circuit connected to its input can be electrically fully isolated
from the output circuit and that a potential difference of
hundreds (or) thousands of volts can safely exist between these
two circuits without adversely influencing the opto coupler
action. This isolating characteristic is the main attraction of this
type of opto coupler device, which is generally known as an
isolating opto coupler. The following fig: 8 represent an OPTO
Coupler circuit.

Fig 10: LED Indicator
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help of software coding mentioned in embedded “C”. This
project work explained about the potential work flow of ‘Full
Remote control operation of the GSM [14] mobile telephone
Home Control’, which is the aim of the Home Automation
runs via a serial interface (data cable of infrared connection),
Systems. The analysis and implementation of the home
where AT+C commands according to GSM specification as
automation technology using Global System for Mobile
well as several manufacturer specific AT commands are
Communication (GSM) modem to control home appliances
available... The application of a command is notified by the
such as light, conditional system, and security system via Short
display of “OK” or “ERROR”. Some of the commands used in
Message Service (SMS) text messages is presented in this
this project are listed in table I.
paper. The proposed project is focused on functionality of the
GSM protocol, which allows the user to control the target
Table 2. AT Command Set
system away from residential using the frequency bandwidths.
The concept of serial communication and AT-commands
SI.N O
COMMAND
DESCRIPTION
(Attention-Command) has been applied towards development
AT command returns information about
1
AT+CGMI
of the smart GSM-based home automation system. Home
device manufacturer.
owners will be able to receive feedback status of any home
AT command returns the signal strength
2
AT+CSQ
appliances under control whether switched on or off remotely
of the device
from their mobile phones. PIC 16F877A microcontroller with
AT command gives information about
the registration status and access
the integration of GSM provides the smart automated house
3
AT+CREG
technology of the serving cell.
system with the desired baud rate of 9600 bps. The proposed
prototype of GSM based home automation system was
AT command sets the password of teh
4
AT+CPIN
mobile device
implemented and tested with maximum of four loads. Some
AT command is used to send SMS
systems are described as an enabling system that can be used to
5
AT+CMGS
message.
provide a common framework for home Automation. It
provides a system for a smart home that includes facilities such
as a system controller, house-wide wiring and a common
V. PROPOSED SYSTEM FLOW CHART
interface. This will enable using the existing system for home
automation
The following Fig.11represents the basic flow chart of the
Table 2. Experimental Result
existing system;
IV. AT COMMAND SET

Command

Relay status

DEV 1 ON
DEV 1 OFF
DEV 2 ON
DEV 2 OFF

Relay 1 ON
Relay 1 OFF
Relay 2 ON
Relay 2 OFF
VII CONCLUSION

Fig 11: Flow Chart of HA

VI. EXPERIMENTAL RESULTS
The microcontroller was fed with electric current to make it on.
An SMS is sent by the user to the gsm module. The SMS is
received and is read by the microcontroller with the help of
some predefined AT command set that was provided by the
user to the microcontroller earlier. The microcontroller
analyses the command and instruct the relay to switch ON or
OFF as given in Table II any electrical device (DEV: device)
attached to it. The overall experiment is performed with the

The design and implementation of the Smart Home Automation
Controller using GSM for mobile phone has been discussed.
The purpose of this is to use mobile phone’s inbuilt SMS
facility and GSM Modem for automation of Home Appliances.
The different hardware and software section of our system is
described. The android application software has been designed
using Eclipse and MP lab software is used to write and burn the
C program into microcontroller. The application program is
tested on various Android mobile phones which are quite
satisfactory and responses received from the community in
general are encouraging.
References
[1]

[2]

[3]

Rozita Teymourzadeh, Salah Addin Ahmed, Kok Wai Chan and Mok Vee
Hoong , “Smart GSM Based Home Automation System”, 2013, IEEE
Conference on Systems, Process & Control, Kuala Lumpur, Malaysia .
A. Alheraish, “Design and Implementation of Home Automation
System”, 2014, IEEE Transactions on Consumer Electronics, Vol. 50(4),
pp. 1087-1092.
Baris Yuksekkaya, A. Alper Kayalar, M. Bilgehan Tosun, M. Kaan
Ozcan, and Ali Ziya Alkar “A GSM, Internet and Speech Controlled

© 2018 IJAICT (www.ijaict.com)
Corresponding Author: Ms. S. Naveena, Velammal College of Engineering and Technology, Madurai, Tamilnadu, India.

1316

ISSN 2348 – 9928
Doi:01.0401/ijaict.2018.03.10 Published on 05 (04) 2018

IJAICT Volume 4, Issue 11, March 2018

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Wireless Interactive Home Automation System”, 2016, IEEE
Transactions on Consumer Electronics, Vol. 52(3), pp. 837 - 843.
R. Arulmurugan and H. Anandakumar, “Early Detection of Lung Cancer
Using Wavelet Feature Descriptor and Feed Forward Back Propagation
Neural Networks Classifier,” Lecture Notes in Computational Vision and
Biomechanics, pp. 103–110, 2018. doi:10.1007/978-3-319-71767-8_9
Haldorai, A. Ramu, and S. Murugan, “Social Aware Cognitive Radio
Networks,” Social Network Analytics for Contemporary Business
Organizations, pp. 188–202. doi:10.4018/978-1-5225-5097-6.ch010
Haldorai and A. Ramu, “The Impact of Big Data Analytics and
Challenges to Cyber Security,” Advances in Information Security,
Privacy, and Ethics, pp. 300–314. doi:10.4018/978-1-5225-4100-4.ch016
H. Anandakumar and K. Umamaheswari, “A bio-inspired swarm
intelligence technique for social aware cognitive radio handovers,”
Computers
&
Electrical
Engineering,
Sep.
2017.
doi:10.1016/j.compeleceng.2017.09.016
R. Arulmurugan, K. R. Sabarmathi, and H. Anandakumar, “Classification
of sentence level sentiment analysis using cloud machine learning
techniques,” Cluster Computing, Sep. 2017. doi:10.1007/s10586-0171200-1
M.Van Der Werff, X. Gui and W.L. Xu, “A Mobile based Home
Automation System, Applications and Systems”, 2015, 2nd International
Conference on Mobile Technology, Guangzhou, pp.
Mahesh.N.Jivani, “GSM Based Home Automation System Using AppInventor for Android Mobile Phone”, 2014, International Journal of
Advanced Research in Electrical, Electronics and Instrumentation
Engineering, Vol. 3(9), pp. 12121-12128.
S.R. Bharanialankar, C.S. Manikanda Babu, “Intelligent Home Apliance
Status Intimation Control and System Using GSM”, 2014, International
Journal of Advanced Research in Computer Science and Software
Engineering, Vol. 4(4), pp.554 - 556.
Rozita Teymourzadef, Salah Addin Ahmed, Kok Wai Chan, Mok Vee
Hoong, “Smart GSM Based Home Automation System”, 2013, IEEE
Conference on Systems, Process & Control, Kuala Lumpur, Malaysia,
pp.306 - 309.
H. Anandakumar and K. Umamaheswari, “An Efficient Optimized
Handover in Cognitive Radio Networks using Cooperative Spectrum
Sensing,” Intelligent Automation & Soft Computing, pp. 1–8, Sep. 2017.
doi:10.1080/10798587.2017.1364931
S. Nandni, R. Subashree, T. Tamilselvan, E. Vinodhini, and H.
Anandakumar, “A study on cognitive social data fusion,” 2017
International Conference on Innovations in Green Energy and Healthcare
Technologies (IGEHT), Mar. 2017. doi:10.1109/igeht.2017.8094075
H. Anandakumar and K. Umamaheswari, “Supervised machine learning
techniques in cognitive radio networks during cooperative spectrum
handovers,” Cluster Computing, vol. 20, no. 2, pp. 1505–1515, Mar.
2017. doi:10.1007/s10586-017-0798-3
M. Suganya and H. Anandakumar, “Handover based spectrum allocation
in cognitive radio networks,” 2013 International Conference on Green
Computing, Communication and Conservation of Energy (ICGCE), Dec.
2013. doi:10.1109/icgce.2013.6823431
Roshini and H. Anandakumar, “Hierarchical cost effective leach for
heterogeneous wireless sensor networks,” 2015 International Conference
on Advanced Computing and Communication Systems, Jan. 2015.
doi:10.1109/icaccs.2015.7324082
H. Brooke Stauffer “Smart Enabling System for Home automation”,
2009, IEEE Transactions on Consumer Electronics, Vol. 37(2) , pp. 2935.
Eddie M C Wong, “A Phone Based Remote Controller for Home and
Office Automation”, 2010, IEEE Transactions on Consumer Electronics,
Vol. 40(1), pp. 28-34.
V.Sathya Narayanan, S.Gayathri, “Design of Wireless Home Automation
and security system using PIC Microcontroller”, 2013, International
Journal of Computer Applications in Engineering Sciences, Vol. 3 (
Special Issue) , pp. 135- 140.
Baris Yuksekkaya, A. Alper Kayalar, M. Bilgehan Tosun, M. Kaan
Ozcan and Ali Ziya Alkar, “A GSM, Internet and Speech Controlled
Wireless Interactive Home Automation System”, 2006, IEEE
Transactions on Consumer Electronics, Vol. 52(3), pp. 837-843.

[22] Faisal Baig, Saira Beg and Muhammad Fahad Khan, “ZigBee Based
Home Appliances Controlling Through Spoken Commands Using
Handheld Devices”, 2013, International Journal of Smart Home, Vol.
7(1), pp 19 -26.
[23] S. Divya, H. A. Kumar, and A. Vishalakshi, “An improved spectral
efficiency of WiMAX using 802.16G based technology,” 2015
International Conference on Advanced Computing and Communication
Systems, Jan. 2015. doi:10.1109/icaccs.2015.7324098
[24] K. Mythili and H. Anandakumar, “Trust management approach for secure
and privacy data access in cloud computing,” 2013 International
Conference on Green Computing, Communication and Conservation of
Energy (ICGCE), Dec. 2013. doi:10.1109/icgce.2013.6823567
[25] Anandakumar, “Energy Efficient Network Selection Using 802.16g
Based GSM Technology,” Journal of Computer Science, vol. 10, no. 5,
pp. 745–754, May 2014. doi:10.3844/jcssp.2014.745.754
[26] G. Gu and G. Peng, “The survey of GSM wireless communication system
using PIC,” in Proc. 2014 International Conference on Computer and
Information Application (ICCIA),Tianjin, pp.121 – 124.
C. Felix and I. J. Raglend, “Home automation using GSM,” in Proc.
2015(ICSCCN),Thuckafay, pp.15-19.

© 2018 IJAICT (www.ijaict.com)
Corresponding Author: Ms. S. Naveena, Velammal College of Engineering and Technology, Madurai, Tamilnadu, India.

1317

