"I declare that I have read this thesis and in my opinion, it is suitable in term of scope
and quality for the purpose of awarding a Bachelor Degree in Electronic Engineering

(Industrial Electronic)"

Signature : /m i

1
Super Visor : M&,Mardiana Binti Bidin
Date : 33’3,3005

© Universiti Teknikal Malaysia Melaka



THE DESIGN OF ULTRASONIC ALARM SYSTEM

MOHD HAFIZY BIN AHMAD

This Report Is Submitted In Partial Fulfillment of Requirements for the Bachelor
Degree of Electronic Engineering (Industrial Electronic)

Fakulti Kejuruteraan Elektronik Dan Kejuruteraan Komputer
Kolej Universiti Teknikal Kebangsaan Malaysia

March 2005

© Universiti Teknikal Malaysia Melaka



i

"I hereby declared that this thesis titled “ALARM SYSTEM?” is the result of my own

effort except as clearly stated in references the source of reference".

Signature
Author : Mohd Hafizy Bin Ahmad
Date

© Universiti Teknikal Malaysia Melaka



Dedicated to my beloved family especially my mother and father.

© Universiti Teknikal Malaysia Melaka

il



iv

ACKNOWLEDGEMENTS

I would like to thanks to all the people who help to make this project a reality,
especially my supervisor Mrs Mardiana Binti Bidin who share her time and attention
to make sure this project is done with success. I would like to acknowledge the
contributions of my colleagues at Kolej Universiti Teknikal Kebangsaan Malaysia
(KUTKM), who contributed to this project. Without their support, this project may
have not come to fruition. Those who contributed to this project required special
thanks here. The continuity support through all phases of this project by the Faculty
of Electronic and Computer Engineering and Prof. Abdul Hamid Hamidon, was
invaluable for the completion of this work. I also would like to express my
appreciation to my parent, who gave their full executive support to the project. There
are others thanks, namely those with whom I did not have the pleasure of interacting

personally, but whose contributions are extremely valuable, nevertheless.

© Universiti Teknikal Malaysia Melaka



ABSTRACT

This alarm system is created to detect an object movement in the coverage
area. Alarm will trigger when object movement is detected. Nowadays, a lot of
crimes happened in our life. The idea for this alarm project came out through the
total of frustration when there is no other ways to stop burglary from break-in into
the house, shop or car. Of course safety was the prime concern of the security system
companies. However, house owners cannot rely on neighbours or police for
protecting their home or warning them if a break-in has occurred in progress. To
overcome this problem, an ultrasonic security system has been developed in this
project. The system has a sensor that can detect an object movement in the covered
area. This project consists of 6 parts of circuit which is the power supply circuit, the
battery indicator circuit, the ultrasonic sensor circuit, the alarm circuit, the remote
control circuit and the LCD display circuit. The power supply circuit produces and
supply the 12V and 5V voltages. The battery indicator circuit is used to show the
level of energy in the battery. The battery will act up if something happen to the
power supply such as blackout. Ultrasonic sensor circuit has a transmitter circuit and
the receiver circuit that operate at the same frequency level namely 40 kHz. When
there’s a movement in the area covered by the circuit, the circuit’s fine balance will
be disturbed, thus trigger its alarm. The circuit is very sensitive and can be adjusted
automatically or to stay triggered until it is reset manually after an alarm. Actually,
this project use low costs budget and it is suitable for commercial used. From this
project, found that the maximum distance that ultrasonic sensor can detect the object
movement is 3.5 meters and for the sensitivity, it depend the environment factors

such as air and noise.
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ABSTRAK

Sistem Penggera ini direka untuk mengesan sebarang objek yang bergerak
didalam kawasan yang diliputi oleh sistem ini. Penggera akan berbunyi sekiranya
terdapat sebarang pergerakan objek yang dikesan. Pada masa kini, terdapat banyak
kejadian jenayah yang berlaku di sekeliling kita. Idea untuk membuat projek ini
terhasil apabila sudah tiada jalan untuk menyekat perompak atau pencuri daripada
menceroboh rumah, kereta dan juga kedai. Oleh yang demikian, projek ini
merupakan salah satu alternatif untuk mengatasi masalah berikut. Sudah semestinya,
keselamatan merupakan aspek terpenting yang dititik beratkan dalam sistem
keselamatan ini. Tambaharr pula, pemilik rumah, kereta dan kedai tidak boleh
mengharapkan jiran-jiran dan polis sahaja melindungi atau mengelakkan rumah,
kereta dan kedai daripada diceroboh. Sebagai penyelesaian kepada masalah ini,
sistem keselamatan ultrasonik direka dalam projek ini. Sistem ini mempunyai
pengesan yang mengesan pergerakan objek dalam kawasan yang mampu diliputi
oleh sistem tersebut. Projek ini mengandungi 6 bahagian litar yang terdiri daripada
litar kawalan jauh, litar bekalan kuasa, litar penunjuk paras bateri, litar pengesan
ultrasonik, litar penggera dan litar untuk paparan ‘LCD’. Litar bekalan kuasa
berfungsi untuk menghasilkan voltan pada 12V dan 5V. Litar penunjuk paras bateri
pula berfungsi untuk menunjukkan paras tenaga di dalam bateri yang digunakan.
Bateri ini juga bertindak sebagai bekalan kuasa simpanan jika sesuatu terjadi kepada
litar bekalan kuasa tersebut seperti terputus bekalan dan sebagainya. Litar pengesan
ultrasonik mempunyai litar pemancar dan penerima yang beroperasi pada frekuensi
yang sama iaitu 40kHz. Apabila terdapat sebarang pergerakan yang akan
menyebabkan kestabilan litar terganggu, maka sistem penggera akan dihidupkan.
Litar ini sangat sensitif dan boleh dilaraskan secara automatik atau terus dipicu
sehingga ia dilaraskan secara manual. Projek ini menggunakan kos yang rendah dan

ia sangat sesuai untuk dipasarkan secara komersial. Selepas projek ini disiapkan dan
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melalui analisis yang dibuat terhadap sistem penggera ini didapati bahawa pengesan
ultrasonik mampu mengesan objek sehingga pada jarak 3.5 meter. Selain itu, didapati
juga faktor-faktor persekitaran juga memainkan peranan yang penting dalam

mempengaruhi kesensitifan litar seperti udara dan hingar.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

This alarm system use an ultrasonic sensor to detect the object movement in
the covered area. The ultrasonic sensor was chosen because it’s more compatible and
appropriate for this alarm system. The features are better than infra-red sensor. The
main factors ultrasonic sensor was chosen is, it will not infected by any type of
material and color at object that has been detected. It also able to detect the small
object and not infected by dust, dirt and humidity. Thus, this is also an advantage
using the ultrasonic sensor. Ultrasonic sensor also has a weakness and disadvantage
that is the sensor can’t be installed at area that has high air flow and high noise.
Actually, the ultrasonic sensor is a main component in this alarm system. Besides
that, this alarm system also combined with another circuit where this other circuit is
used as supporter to the ultrasonic sensor circuit. For ultrasonic sensor, it has 2 types
of frequencies in the market namely 40 kHz and 10 MHz where for 40 kHz, it can
detect up to 5 meter. Where else, for 10MHz, it capable to detect until 10 meter but
the price is very expensive. As a result, for this alarm system the sensor that uses 40

kHz is more effective and appropriate.
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1.2 OBJECTIVE

This project has objectives that require to achieve. At the end of project, all of
objectives that list are satisfied or covered. The objectives of this project are listed as
below.

a) To design an alarm system that capable of detecting movement object.

b) Understand the operation of the circuit and applications of this alarm system.

c) To know how to simulate the circuit by using the appropriate softwares.

d) To improve the skills and techniques for making or designing the hardware.

1.3 PROJECT SCOPE

The scope of this project is using an ultrasonic sensor to detect the movement
object. Ultrasonic ranging and detecting devices used a high-frequency sound wave

namely 40 kHz to detect the presence of an object.

Else, this project capable to detect object in distance about 5 meters. This is a
maximum distance that ultrasonic sensor can detect if using 40 kHz frequency. So, in
this distance, the ultrasonic sensor can detect the movement object and trigger alarm

immidiately.
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1.4 PROBLEM STATEMENT.

Firstly, using the security guard is not effective and increases the cost. It
cause the security guard not capable to monitor the area for 24 hours. Else, the
security guard need paid the salary for every month. So, it will increase the cost for

monitor the area that required.

Second, high cost required to install the security system that sophisticated. To
install the security system that sophisticated, it need a high cost. So, the sophisticated
security system only can install by persons that have a ability. For persons that

haven’t ability to install it because it need a high cost.

Third, nowadays, there have much a criminal that happen especially stealing,
intrusion and something like that. The house owners usually don’t know that the

robbers have inside their house and not prepare to avoid them from steale.

1.5 PROJECT METHODOLOGY.

This project divided into hardware and software application.
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1.5.1 Software application.

For software application, compiler software used is The PIC Basic Pro
Compiler and the programmer software used is IC-Prog. For the Code Editor, it used
the Microcode Studio. So, the programs can wrote and edited in Microcode Studio.
It has a few steps to get the machine code (Hex) for the data to program in the
microcontroller. Figure below show the process done with the software to get the
.hex file.

Programming ’:\r) Microcode
Studio

Compiling :> PIC Basic Pro

-

IC Programming :> IC-Prog

To interface circuit

Figure 1.1: PIC microcontroller programming process and software that used.
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1.5.2 Hardware application.

Such as software application, this part also has some steps that need to
follow. Firstly, do the research and understand the concept of ‘alarm system’.
Information collected are regarding with PIC, ‘alarm system” concept. Through this
method, information that had collected previously is researched consistent with the
objective of the project. Through this method, concept and principle for the project

will be studied to produce the ideas for this project.

Second, the flow chart is build where this flow chart is used to show the steps
that need to follow before the project is implemented. The flow chart is planned and
built and this flow chart also consist ways for this project to operate and to
controlling. Third, the circuit is designed. The circuit is design using a software of
‘ORCAD 10.0.

The fourth step is do the circuit simulation. The designed circuit is simulated
by using software of ‘Proteus ISIS 6 Profesional’ or ‘EWB Circuit Maker’. By this
method, the operation of circuit can be inspect wheather the circuit has problem or

not and if any, the improvement can implement.

The fifth step is build a prototype for the project. Prototype is built when the
circuit simulated is function and has no problem. It’s built on the ‘protoboard’. This
prototype is built to test wheather the circuit has a problem or not. The improvement

can implement if the circuit designed has a problem.

The sixth step is design the ‘PCB Layout’. If the circuit designed has no
problem, next, the ‘PCB Layout’ is designed by using software of ‘Protel’ or
‘Proteus ISIS 6 Profesional’. This method is did by full concentration to avoid a

something mistake that will give difficulty when to assemble the component.
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The seventh step is design the ‘PCB’. The completed PCB Layout will be
printed on the PCB board and drilling hole on the PCB will be done. The last step is
install the component on the PCB board. Component is installed on the PCB board
that has completed follow the circuit that has designed previously. Pin of component

is cut and soldered. Soldering equipment is required during this process.

<

Circuit Design
fail
OK
IC Programming

>
«

Test on Check wiring
breadboard |
Construct on PCB
. fail
Final Test ol Check PCB

OK

Figure 1.2 : Flowchart of the process of designing the project.
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1.6 PROJECT OVERVIEW.

Alarm System is circuits that capable to detect the moving objects as an input
and the output is alarm where alarm will trigger when detect the moving object. The
ultrasonic sensor is choosing because it capable to detect the moving object up to 5
meters for 40 kHz sensor and remote control is required to control this circuit. Thus,

user can control the alarm system from certain distance that is about 10 meters.

Basically, this project consists of hardware and software programming, the
hardware such as power supply circuit, remote control circuit, ultrasonic detector

circuit, battery indicator circuit, LCD display circuit and alarm circuit.

Power . Remote

Supply Control

Battery Ultrasonic J Alarm
Indicator Detector

LCD Display

Figure 1.3: Block diagram of project.

Structurally, the circuit consists of six parts: power supply circuit, battery
indicator circuit, remote control circuit, ultrasonic detector circuit alarm circuit and
LCD display circuit. Power supply circuit will produce 12V and 5V where it will
supply the voltage to remote control circuit and ultrasonic circuit. Battery indicator
circuit will show status of the battery in the power supply. Remote control circuit

will control the ultrasonic detector circuit for ‘ON’ and ‘OFF’. Alarm circuit will
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trigger the alarm when sensor detects the moving object. LCD display circuit will
display the output from ultrasonic detector circuit. So, input of this alarm system is
from sensor and the output is alarm and LCD display. PIC is used to control the
alarm circuit and LCD display circuit. The program is in PIC Basic Pro format. This
format is used because it short and easy to build. The discussion about the program is

review in next chapter.

At the last, the result from this project is the ultrasonic sensor able to detect
the moving object. An alarm will trigger when moving object is detected. Else,
remote control circuit able to control the ultrasonic detector circuit for ‘ON’ and
‘OFF".
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