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ABSTRACT

Nowadays, so many alarm system and security systems are emerging in our markets
using high-tech techniques, but in this design use implementing a home automation
and security systems using GSM, GSM is one of the latest mobile technology using
smart MODEM which can easily interfaced to embedded microcontrollers. Now
everything is going to be automated using this technology, using this technology can
access the devices remotely. The common problem is always happened in the house
are the incident such as Gas Leak, Fire and Intruders. In any, of the above three cases
any one met while user are out of their home than the device sends SMS to user’s
phone. When gas leak it detected by gas sensor, for fire detected by flame sensor and
intruders detected by PIR sensor. I produce this project “Smart Home Plan”. This
project is aimed at developing the security. This project uses three circuits, namely,

PIC16F877A, MAX 232 and power supply.
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ABSTRAK

Pada masa kini, banyak sistem penggera dan keselamatan sistem yang baru muncul
dalam pasaran kita menggunakan teknik berteknologi tinggi, tetapi dalam reka
bentuk ini, saya melaksanakan automasi rumah dan sistem keselamatan
menggunakan GSM, GSM adalah salah satu teknologi mudah alih terkini dengan
menggunakan MODEM pintar yang boleh dengan mudah saling berkait bagi
pengawal mikro terbenam. Kini semuanya akan automatik menggunakan teknologi
ini, menggunakan teknologi ini kita boleh mengakses peranti dari jauh. Masalah
biasa yang selalu berlaku di dalam rumah adalah kejadian seperti gas bocor,
kebakaran dan penceroboh. Dalam mana-mana, satu daripada tiga kes di atas mana-
mana satu bertemu ketika pengguna berada di luar rumah mereka, daripada peranti
menghantar SMS ke telefon pengguna. Apabila gas bocor itu dikesan oleh sensor
gas, kebakaran dikesan oleh sensor api dan penceroboh dikesan oleh sensor PIR.
Saya menghasilkan projek “Pelan Pintar Rumah”. Projek ini bertujuan untuk
membangunkan keselamatan. Projek ini menggunakan tiga litar iaitu PIC16F877A,
MAX 232 dan kuasa bekalan.
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CHAPTER 1
INTRODUCTION

1.0 Introduction to Project

“Home Security with Gas and Fire Detector” implements the emerging
applications of the GSM technology. Using GSM networks, a control system has
been proposed that will act as an embedded system which can monitor and control
appliances and other devices locally using built-in input and output peripherals.
Remotely the system allows the user to effectively monitor and control the
house/office appliances and equipment via the mobile phone set by sending

commands in the form of SMS messages and receiving the appliances status.

The main concept behind the project is receiving the sent SMS and processing it
further as required to perform several operations. The type of the operation to be
performed depends on the nature of the SMS sent. The principle in which the project
is based is fairly simple. First, the sent SMS is stored and polled from the receiver
mobile station and then the required control signal is generated and sent to the
intermediate hardware that have designed according to the command received in
form of the sent message. I have selected a particular Nokia mobile set for this
project. The messages are sent from the mobile set that contain commands in written
form which are then processed accordingly to perform the required task. A

microcontroller based system has been proposed for this project.

There are several terminologies that are used extensively throughout this project
report GSM (Global System for Mobile Communications): It is a cellular
communication standard. SMS (Short Message Service): It is a service available on
most digital mobile phones that permit the sending of short messages (also known as

text messaging service).



1.1 Background

The new age of technology has redefined communication. Most people nowadays
have access to mobile phones and thus the world indeed has become a global village.
At any given moment, any particular individual can be contacted with the mobile
phone. But the application of mobile phone cannot just be restricted to sending SMS
or starting conversations. New innovations and ideas can be generated from it that
can further enhance its capabilities. Technologies such as Infra-red, Bluetooth, etc.
which has developed in recent years goes to show the very fact that improvements

are in fact possible and these improvements have eased our life and the way we live.

Remote management of several home and office appliances is a subject of
growing interest and in recent years we have seen many systems providing such
controls. These days, apart from supporting voice calls a mobile phone can be used
to send text messages as well as multimedia messages (that may contain pictures,
graphics, animations, etc.). Sending written text messages is very popular among
mobile phone users. Instant messaging, as it is also known, allows quick transmission
of short messages that allow an individual to share ideas, opinions and other relevant
information. We have used the very concept to design a system that acts a platform
to receive messages which in fact are commands sent to control different appliances
and devices connected to the platform. We have designed a control system which is
based on the GSM technology that effectively allows control from a remote area to
the desired location. The application of suggested system is immense in the ever
changing technological world. It allows a greater degree of freedom to an individual
whether it is controlling the household appliances or office equipment. The need to
be physically present in order to control appliances of a certain location is eliminated

with the use of the system.

1.2 Problem Statement

Technology has advanced so much in the last decade or two that it has made
life more efficient and comfortable. The comfort of being able to take control of

devices from one particular location has become imperative as it saves a lot of time



and effort. Therefore there arises a need to do so in a systematic manner which I have
tried to implement with this system. The system I have proposed is an extended
approach to automating a control system. With the advancement and breakthroughs
in technology over the years, the lives of people have become more complicated and
thus they have become busier than before. With the adoption of this system, can gain
control over certain things that required constant attention. The application of the
system comes in handy when people who forget to do simple things such as turn ON
or OFF devices at their home or in their office, they can now do so without their
presence by the transmission of a simple text message from their mobile phone. This
development, I believe, will ultimately save a lot of time especially when people
don’t have to come back for simple things such as to turn ON/OFF switches at their

home or at their office once they set out for their respective work.

The objective of this project is to develop a device that allows for a user to
remotely control and monitor multiple home/office appliances using a cellular phone.
This system will be a powerful and flexible tool that will offer this service at any
time, and from anywhere with the constraints of the technologies being applied.
Possible target appliances include (but are not limited to) climate control system,
security systems, lights; anything with an electrical interface. The proposed approach
for designing this system is to implement a microcontroller-based control module
that receives its instructions and command from a cellular phone over the GSM
network. The microcontroller then will carry out the issued commands and then

communicate the status of a given appliance or device back to the cellular phone.

1.3 Objectives

e To detect the gas and fire.
e To detect intruders.

e To build a system that rely on mobile phone system.



1.4 Scope

Nowadays, this project can be used for main systems at the house. It also can be
used in the office, private room and etc. To show this technology to the user so their
will get the advantages. Other than that, this project is produce to show the

modernization of the country is comparable to other countries.



CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

Literature review and research is done prior to undertaking the project. This will
critically provide as much information as needed on the current technologies
available in the market. Besides, a proper methodology is also can be planned in

reference to the other research’s counter parts performed on the related topics.

This chapter presents background information of the project that have been
studied, observed and analysed. For this project, a study on the GSM communication
is being done in order to find the suitable way to develop for the purpose of the
projects. Besides that, a study on developing the circuit of the microcontroller and
gas sensor has been also studied in looking for the best result. On the other hand, a
study on the software such as programming is not left behind in order to achieve the

purpose of the project.



2.1 Related Theory

Smart Home Plan

Inform Gas Leak & Fire Detector

® To detect the gas and fire.
® To detect intruders.
® To build a system that rely on

mobile phone system.

® Report the incident using the SMS
service to the keeper laboratory.

® Increase the security features of the
existing laboratory by adding a gas
detector circuit.

¢ Displaying the temperature of the
gas content in the environment

using LCD display.

Figure 2.1: Differences between the Projects.




2.2 Literature Theory

Figure 2.2: Design of the PIC Microcontroller.

A microcontroller is a single integrated circuit (IC) which is small enough but
containing all the integrated circuits such as CPU, EPROM program memory, RAM
memory and an Input / Output interfaces. All of these functions are included within
one single package, making them cost effective and easy to use. PIC Microcontroller

is a programmable microcontroller ICs manufactured by MICROCHIP.

2.2.1 Programming language:

High Level language:

e C language, C++
e Basic, QBasic

Low Level Language:

e Assembly

Software tools to write program:

e MPLAB IDE (can be download from microchip website)

Burning Software

e PICkit2 software



2.3 Software Design Info

a) MPLAB software — can be download from www.microchip.com

e Use to write microcontroller coding

b) Programming language

e Assembly

- Also known as low level language

- The Instruction code comprise of a short form of words (e.g.

move — mov )

e High Level Language

- Just like human language

- Easy to understand by non-technical person

Why use assembly language for this project?

Table 2.1: Differences between Programmer Languages.

Assembly

Others (High Level Language)

Built in assembler in MPLAB

Proof working compiler — need to buy

software (too expensive)
MPLAB can be download | Using freeware compiler — Limited
without any prices function and need to confirm the

functionality

Documentation to refer — Only

Limited references and sample code to

details, datasheet and etc.

Datasheet study
So many references — Note, | Need to  study the  compiler
Sample,  Instruction  code | documentation.

Reduce development time

Increase development time






