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ABSTRACT

The efficiency of bus alert system is vital to the productivity of the students
in the university. Currently, the university only use timetable system which is not
practical and efficient. Therefore, in this project bus alert system using transmitter,
receiver and RF technique is proposed as an alternative solution for alerting the
students about the arrival time of bus at the bus stop. The system consists of
designing a transmitter-receiver circuit with the range is limited to 100 metres with
the operating frequency of 300MHz. A one directional communication concept is
applied in transmitting the signal from transmitter circuit to receiver circuit. A

reliable and robust RF bus alert system that expected was developed.
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ABSTRAK

Sistem amaran bas yang cekap adalah penting dalam produktiviti pelajar di
universiti. Pada masa ini, universiti hanya menggunakan sistem jadual waktu yang
mana tidak praktikal dan cekap. Oleh itu, system amaran bas menggunakan teknik
radio frekuensi, pemancar dan penerima telah dicadangkan sebagai langkah
penyelesaian alternatif dalam usaha untuk memberi amaran tentang kehadiran bas di
perhentian bas. Sistem ini termasuklah proses mereka bentuk litar pemancar dan
penerima yang bertujuan untuk meliputi jarak jauh yang telah dihadkan kepada 100
meter dan berfrekuensi operasi 300MHz. Konsep komunikasi satu hala diaplikasikan
dalam penghantaran isyarat dari litar pemancar ke litar penerima. Penghasilan sistem

penggera bas yang berkesan dan kukuh telah berjaya dihasilkan.
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CHAPTER 1

INTRODUCTION

This section gives an overview about the project such as idea of the project
and the project™s background. In this part, the objectives and the scope of the project
are explained as well as background of study. This discussion is based on the
problem statement of the project. The project title is “Bus Alert System (BAS)”. This
project is want to help alert the students about what time the bus is arrived by build
the project that used Radio Frequency (RF) transmitter, receiver as the medium to
pass and propagate the signal wave when trigger the button at transmitter circuit

while Arduino Uno as a microcontroller.

1.0  Background of Study

Radio Frequency (RF), Tx-Transmitter and Rx-Receiver are a wonderful

technology with many applications in our society. It is common for remote nowadays



to use RF Transmitter and Receiver as medium for transfer and receive signal.
Without RF Transmitter and Receiver, they have to use Infrared (IR) Transmitter and
Receiver that only cover small area of coverage propagation. The function of RF
Transmitter and Receiver is not only transmit the signal in one direction but it can
transmit the signal in any direction and it can cover a large coverage area compared
to IR Transmitter and Receiver where the IR Transmitter and Receiver can only
transmit the signal in one direction. An RF module (Radio Frequency module) is a
small electronic device used to transmit and receive radio signals between two
devices. In an embedded system it is often desirable to communicate with another
device wirelessly. This wireless communication may be accomplished through
optical communication or through Radio Frequency (RF) communication. For many
applications the medium of choice is RF since it does not require line of sight. RF

communications incorporate a transmitter and receiver.

RF modules are widely used in electronic design owing to the difficulty of
designing radio circuitry. Good electronic radio design is notoriously complex
because of the sensitivity of radio circuits and the accuracy of components and
layouts required achieving operation on a specific frequency. In addition, reliable RF
communication circuit requires careful monitoring of the manufacturing process to
ensure that the RF performance is not adversely affected. Finally, radio circuits are
usually subject to limits on radiated emissions, and require conformance testing and
certification by a  standardization organization such as  European
Telecommunications Standards Institute (ETSI) or the Federal Communications
Commission (FCC). RF modules are most often used in medium and low volume
products for consumer applications such as garage door openers, wireless alarm
systems, industrial remote controls, smart sensor applications, and wireless home
automation systems. They are sometimes used to replace older infrared
communication designs as they have the advantage of not requiring line-of-sight
operation. Several carrier frequencies are commonly used in commercially available
RF modules, including those in the industrial, scientific and medical (ISM) radio
bands such as 433.92 MHz, 315 MHz, 868 MHz, 915 MHz, and 2400 MHz. These
frequencies are used because of national and international regulations governing the

use of radio for communication. RF modules may comply with a defined protocol for



RF communications such as Zigbee, Bluetooth low energy, or Wi-Fi, or they may

implement a Proprietary protocol.

The project title is “Bus Alert System (BAS)” at UTeM. Bus alert system is a
device used to alert students about what time bus is coming and arrived at bus stop.
Currently bus alert system for university uses only timetable or schedule system.
However the constraints of timetable system are the university®s student do not
alerted and warned about the arrival of bus. Therefore, in this project a transmitter, a
receiver, and an RF technique is proposed due fact that RF signal covers longer
distance and reliable. The range of this project is limited to 10-100 meters with the
operating frequency of 3-30MHz. The development of the proposed RF remote
control consists of designing a transmitter-receiver circuit. A one directional
communication concept is applied in transmitting the signal from transmitter circuit
to receiver circuit. A reliable and robust RF bus alert system is expected to be

developed.

1.1  Basis of Project

The idea of this project is to have a transmitter that will activate the Arduino
Uno that already attached with the receiver module. The Arduino Uno
Microcontroller will perform the process to take out the output. The buzzer is

attached at the output of Arduino Uno. At last, the buzzer is ringing as the output of

this project.
Button Pressed Received Arduino Buzzer
(Transmitter) Signal - Uno - Ringing

Figure 1.1 : Basic Block Diagram of the Bus Alert System (BAS)



1.2 Problem Statement

Bus system at UTeM nowadays, used only timetable or schedule system. This
system is not so effective. The constraints of the timetable system are the university*s
student did not alert and warned about the arrival of the bus. This project is wanted to
help alert the students about what time the bus is arrived. Students that live at hostel
always miss to take the bus to go to class because one or two minutes late. It is

because they do not notice about what time bus arrived at bus stop.

Students normally face problem while waiting for the bus especially during
rainy day. This is due to the improper shelter in the bus stop as well as there is no
fixed drop location. These factors make the student unable to get the bus on a proper

time.

Arduino
Uno

Figure 1.2: System Diagram

1.3 Objective

The aim of this project is to develop the bus alert system. This goals can be attained
by :
1. Developing a bus alert system that will alert, notice and warn students about
what time bus is arrived at bus stop.
3 First objective is to built a project which implement a system that can help

alerted, noticed and warned the students about the arrival of bus at the



parking lot. Nowadays, UTeM still use the conventional method which are
the schedule and timetable system. The system is not practical to alert the
students about what time bus is coming.
2. Designing a circuit for bus alert system.
3 The second objective is to design a circuit using Multisim and Proteus
Software then simulates the design circuit.
3. Developing a coding for Arduino Uno Microcontroller.
8 The last objective of this project is to develop the code for Arduino Uno. The
coding will be stored in Arduino Uno as to control all the process of the

project.

1.4 Scope of Study

This study will focus on developing two components of development. There
are hardware development and software development. For hardware development,
this project will use a RF technique, transmitter, receiver and bell or buzzer. The
transmitter and receiver has their own advantage because this electronic device using
a wave as a medium to propagate. The nature wave is spread the wave everywhere.

Therefore, the transmitter and receiver not limit to one direction only.

For software development, the programming for Arduino Uno
Microcontroller is using Arduino Software and for the circuit design, the most
suitable is ,JSIS“ software. The ,JSIS“ software can be installed together with Proteus
software and it can be used for stimulating the circuit created and changing the
parameter required. This project has a distance range, it only covers around 100

metres of the bus parking lots.



Arduino
Uno

Figure 1.3: Distance between Tx-Transmitter and Rx-Receiver.



CHAPTER 2

LITERATURE REVIEW

Literature review consists of previous related to the project, information,
articles and theories that make up the whole project. This chapter highlights the basic
concepts and the fundamental theories of the part that will be used in the project. The
main parts which will be discussed in the project are RF Tx-Transmitter, RF Rx-

Receiver, Arduino Uno Microcontroller and buzzer or bell.

2.0 Research of Previous Work

Research of previous work is a part that contained about the compendium
journals that have been chosen which related to the title of project. The students can
take and get the ideas from the journals to improve or used back the ideas to
overcome the problem during the process to build the project. In addition, students
also can explore new things and what components that need to use for build the
project. The students can do the improvement and the innovative from the project

that has been built in the journals.



G.Lavanya ME., Preethy W., Shameem A., Sushmitha A.. “Passenger Bus Alert

System for Easy Navigation of Blind”. International Conference on Circuits, Power

and Computing Technologies 2013 [ICCPCT-2013]. 2013.
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Journal 1 - This journal is about the project of a bus system using wireless
sensor networks (WSNs). The project used ZigBee unit. This project is help
the blinds people to recognized and identify the desired bus that the blinds
want to take. Besides that, this project can help the blind people to navigate.
In addition, this project is also aimed to help the elder people for independent
navigation.

Improvement — Based on the journal, the previous project was used
Peripheral Interface Controller (PIC) as the microcontroller. For the
improvement, I will used the Arduino Uno as the microcontroller for my
project because the process for develop the coding is more simple compared

to PIC.





