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ABSTRACT

Vehicle security system has always been a matter of concern among vehicle
owners and has become a booming industry by itself. Advancement in technology
enables new and more innovative methods of vehicle safety to be introducing into the
market. Today’s vehicle security systems mostly only have to lock or unlock the door
and sounding the siren in the case of intrusion. The siren can only alert those who are
near the vehicle during an emergency and this shows that the existing security systems
sometimes are not effective. The main objective of this project is to improve the
existing system by developing a sophisticated car alarm system based on Programmable
Logic Controller (PLC). This system is able to control the vehicle’s safety through a
mobile phone by giving a feedback to the vehicle owner immediately if intrusion has
occurred and the owner will be able to control the vehicle’s component by using the
telephone. This project will be expected to enhance the capability of the existing system
and wishes to reduce the statistic of stolen vehicles, which are on the increase day after
day.
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ABSTRAK

Sistem keselamatan kenderaan merupakan antara perkara yang menjadi perhatian
di kalangan pemilik kenderaan dan merupakan satu industri yang sedang berkembang
pesat pada hari ini. Peningkatan teknologi membolehkan banyak ciptaan baru dan
inovatif diperkenalkan di pasaran . Sistem keselamatan kenderaan pada hari ini
kebanyakannya hanya mampu membuka atau mengunci pintu dan membunyikan siren
jika sesebuah kenderaan itu dicerobohi. Siren yang terhasil pula hanya boleh didengar
oleh mereka yang berada berhampiran dengan kenderaan tersebut. Ini membuktikan
bahawa sistem keselamatan kenderaan yang sedia ada kadang-kala tidak begitu
berkesan. Objektif utama projek ini adalah untuk memperbaiki sistem keselamatan
kenderaan yang sedia ada dengan membina sebuah sistem yang lebih baik berasaskan
Programmable Logic Controller (PLC). Sistem ini mampu mengawal keselamatan
kenderaan dan juga berupaya memberikan maklumat dengan segera menerusi telefon
bimbit kepada pemilik kenderaan sekiranya kenderaan mereka dicerobohi dan pemilik
kenderaan boleh mengawal komponen kenderaan (pintu) dengan menggunakan telefon.
Hasil projek ini diharapkan dapat meningkatkan lagi prestasi sistem keselamatan
kenderaan yang sedia ada dan dapat mengurangkan kadar kecurian dan pencerobohan

kenderaan yang semakin hari semakin membimbangkan.
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CHAPTER 1

INTRODUCTION

1.1 PROJECT OVERVIEW

This project is focusing on anti-theft security system especially for a car. This
GSM car alarm is an advanced car security system. It uses the mobile GSM
communication networks to transmit alarm signal and control instruction. This
intelligent car alarm system provides two way communications between the owner and
the car. It takes advantage of mobile phone networks to tackle any problems; it always
enables the user to keep in touch with their car conveniently. The user could easily
supervise, protect and control their car anywhere at anytime. It also provides the most

cost-effective protection service for users.

When the alarm triggers, the system will produces sound and light alarm, and
immediately send a SMS to car owner’s preset mobile phone to report the alarm details.
Upon receiving the news, the car owner can lock the door by sending a SMS through the
mobile phone, to prevent the car from being stolen. Driver can leave the car safely and
control the car from running by the car theft using a cell phone. An intelligent operation

interface is adopted in this system.
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The block diagram of this system is shown as below:

Sensor

Programmable

‘ Logic

Controller

=)

Car
Alarm

1

Mobile
Phone

-

Cammiiniratinn

: !

GSM
Modem

Figure 1.1: Block Diagram of the GSM Mobile Car Alarm System

Step 1: The car owner leaves the car, and presses remote control to arm the system, the

car is now under alert condition.

Step 2: If the car door is illegally opened, or the car is vibrated, an alarm signal will be
sent out to the preset mobile phone immediately and automatically. Meanwhile, the siren

of the car alarm will warn the burglar by making a loud sound.

Step 3: Upon receiving the alarm signal, the car owner can listen to the sound around

the car, and judge that their car is in a danger condition and take an immediate action.

Step 4: In case of robbery, the driver can leave the car safely and then use mobile phone

to send out a command to lock the car.
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1.2 OBJECTIVES

There are several objectives to be achieved:-

e To understand the basic principles of Programmable Logic Controller (PLC), and
Global System for Mobile Communication (GSM) modem.

e To design the advanced auto anti-theft device that can protect the interest of car
owners and safeguard the public security.

e To design anti-theft security system via SMS.

e To introduce the PLC application based on intelligent.

1.3 PROBLEM STATEMENT

Most of people today spent a lot of money to have a security system and also
willing to spend more to maintain the vehicle by adding accessories to make their
vehicle fine-looking. People wuse vehicles as transportation for work, study,
entertainment or going to hospital in emergency cases. We realized that vehicle is not a
symbol of luxurious anymore but own a vehicle today makes our live become more

comfortable.

A vehicle owner's nightmare is when they went back to the car park and found out
that their vehicle is no longer there. In some other cases, when the owner back to the
vehicle, they noticed that the doors are unlocked, and found that the valuable things was
disappeared. No matter where we park our vehicle, there is always a risk of it getting
stolen nowadays. Vehicles can be stolen from parking lots in hotels, shopping
complexes or public car parks. In fact vehicles parked in front of homes also

disappeared!
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A car security system has always been a matter of concern among vehicle owners
and has become a booming industry by itself. Advancement in technology enables new
and more innovative methods of vehicle safety to be introduced into the market.
Today’s vehicle security systems mostly only have to lock or unlock the door and
sounding the siren in the case of intrusion. The siren can only alert those who are near
the vehicle during an emergency and this shows that the existing security systems
sometimes are not effective. By improving the existing system a sophisticated car
security alarm system is required. This system enables information to be sent via SMS
to the vehicle owner immediately if intrusion has occurred. The user can then lock the

car’s door by sending back a SMS.

This new generation of vehicle anti-theft device firstly adopts wireless data
communication technology in the field of GSM car alarm system, and has achieved the
technological breakthrough and eventually turned the wireless connection of GSM car
alarm into reality. It is a most advanced auto anti-theft device that can protect the
interest of car owners and safeguard the public security. It could be placed at any hidden
place of vehicle due to its wireless connection, and thus enable it hard to be found by

burglar and efficiently assured of the normal operation of the system.

1.4  SCOPE AND ORGANIZATION

There are several processes was involved in order to complete this ‘GSM Mobile
Car Alarm System’. This is a continuous process to ensure the quality and the
functionality of this system. This system consists of several devices such as Program
Logic Controller (PLC), Global System for Mobile Communication (GSM) modem,
Interface Module, and Antenna.
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Besides the components and devices, two softwares are used to complete this
system. Proteus 6 Professional is software used to design the circuit diagram on a PCB
Board. Whereby, Software Zelio soft 2 is used to create the PLC program, which
enables a SMS to be sent through mobile phone. For this design, it uses six pushbuttons
that will react as a switch. Four switches will be applied at the door and another two is
needed for the booth and bonnet. If any switch is ON, it will immediately trigger the

alarm. Below is the list of input and output of this system:-
Input: Ultrasonic Sensor, Shock Sensor, Pushbutton

Output: Siren, Light

There are two types of sensor circuit are applied in this project:-
a) Ultrasonic Motion Detector/Sensor Circuit

This circuit is one of the security alarm circuit which it will captures and evaluates any
movements in the vehicle interior. It is a good circuit for detecting intruder and turning

on the light, siren and etc. The sensitivity is adjustable via user’s control.
b) Shock Sensor Circuit

The shock sensor is one of the primary theft detectors for a car security system. This
type of circuit is implemented in this system which will response when detecting a force
or shock. For every small shift on the vehicle for example moving the tyre off the car, it
will be detected by this sensor and ultimately turning on the siren, light to give a

warning sign. This circuit is used as an input to the PLC.
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Below is the function of the additional devices used in this system:-

a) GSM Network

This design is fitted with a mobile telephone SIM card which allows the alarm to make
and receive telephone calls. This also allows the owner to track the location of the car

via the telephone signal. Any sim card can be used.

b) Door lock/unlock remote

The door can be lock/unlock by using a telephone or by transmitter. Once the alarm is

triggered, the owner can take an action by sending a SMS to lock the car.

c) Telephone Alarming

Alarming telephone numbers can be registered on the alarm. If the alarm is triggered, the
alarm will automatically send a SMS to the telephone number. This is an addition to the

regular alarm (flashing lights, siren).

d) Antenna

In this project, antenna is used in order to propagate a signal. It is important because the

signal from antenna will allow the user to control the vehicle from anywhere.
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CHAPTER 2

LITERITURE REVIEW

21 CHAPTER OVERVIEW

This chapter explains the research related to the background of car alarm system,
wireless communication system and how this knowledge can be applied to develop an
advanced car alarm system. Next, the basic information about components will be
discussed briefly including GSM Modem, Antenna, PLC and Communication Interface.
This chapter will increase deeper understanding about basic wireless communication

system and the components.

2.2 BACKGROUND

In this decade there are many new technologies which are being implemented in
either small scale or big scale to improve their practice of output. Some of these devices
are expensive but consist of reliable system and there are some cheaper devices which

are productive too but still, all this devices has their own limitations.
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Even though technology plays a main role in developing good automated smart
switching module but still there are many addicts who are concern on the price tag

(costing) of the device itself.

Looking into all this aspect in the real life habit, a stable and acceptable solution
which is the PLC base car security alarm system for remote access and via GSM modem
has been designed. This project is to develop a smart switching system for car alarm
using Real Time Programmable Logic Controller (PLC). Equipped with the latest
technology, this system has the potential to become a reality in the new market. The
functional block diagram of the GSM Mobile Car Alarm System is as shown below in

Figure 2.1.

'd IN HOUSE SYSTEM )
A

REAL TIME COMML
SMART RELAY Iy Z .

GSMMODEM

TRANSMITIER

Figure 2.1: PLC base car alarm system functional block diagram
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