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ABSTRAK

Orienteering adalah sukan individu yang mempunyai beberapa kelainan berbanding
sukan lain. Selain menambahbaik prestasi fizikal anda, ia juga memerlukan
kemahiran membaca peta dan navigasi. Pada permulaan acara Orienteering, setiap
peserta akan diberikan sekeping kertas dan mereka dikehendaki untuk mendapatkan
tandatangan di atasnya pada setiap stesen kawalan untuk menunjukkan kehadiran.
Walau bagaimanapun, beberapa peserta memilih untuk menipu bagi memenangi
pertandingan ini dan ia memerlukan banyak masa untuk mendapatkan keputusan
rasmi kerana acara ini disertai oleh ramai atlet. Oleh itu, tujuan utama projek ini
adalah untuk membangunkan sistem pengesanan yang berkesan untuk sukan
orienteering ini. Tag pengenalan frekuensi radio (RFID) akan disediakan untuk
setiap peserta, ia akan diimbas oleh Arduino (pembaca) pada setiap titik kawalan,
dan secara automatik akan dikemaskini kepada perisian sistem pengesanan. Apabila
tag RFID diimbas oleh Arduino, ia akan menghasilkan bunyi dan cahaya LED akan
berkelip. Satu modul WiFi akan digunakan sebagai antena dan dengan
membenarkan papan litar menyambung ke Internet, ia akan mengemas Kini
keputusan secara automatik kepada perisian komputer. Selain daripada itu, ia juga
akan mengumpul data unik dari tag RFID serta masa yang tepat peserta untuk setiap
titik kawalan dan keputusan akan ditunjukkan pada perisian. Dengan menggunakan
sistem ini, pihak penganjur bolen mengesan kelajuan setiap peserta dan
mendapatkan masa yang mereka ambil dari satu titik kawalan kepada yang lain.
Selain itu, projek ini boleh dibahagikan kepada dua bahagian besar, bahagian
pertama, RFID Tag dengan Arduino dan bahagian kedua, satu perisian yang boleh
memaparkan semua keputusan pelari. Dengan melengkapkan projek ini, produk ini

menyokong organisasi, kecekapan yang tinggi dalam penilaian acara Orienteering.



ABSTRACT

Orienteering is an individual sport which has some interesting twists compared to
other sports. Besides improvising your physical performance, it also requires your
map reading and navigational skills. At the start of an orienteering event, each
contestant will be given a piece of paper at the start and they are required to get a
sign on it on every control station to show the attendance. However, some
participants choose to cheat in order to win the competition and it requires a lot of
time to obtain the official results as this kind of event were participated by many
athletes. Therefore, the main concern of this project is to develop an efficient
tracking system for this sport. A Radio-frequency identification (RFID) tag will be
provided for each participant, which will be scanned by the Arduino (reader) at each
control point, and it will automatically update to the tracking system software. When
the RFID tag is scanned by the Arduino, it will produce a sound and a LED light will
blink. A Wi-Fi module will be used as an antenna and by allowing the board connect
to the Internet, it will update the result automatically to the computer software. Other
than that, it will also collect the unique data from the RFID tag as well as their exact
time for every control point (check point) and that is how the result are shown in the
software. By using this system, the organizer can track each participant’s speed and
obtain their time taken from one control point to another. Moreover, this project can
be divided into two big parts, the first part, RFID Tag with Arduino and the second
part, software that can display all the results of runners. By completing this project,
this product is supporting the organization, the high efficiency of evaluation of

Orienteering events.

Vi



DEDICATIONS

To my beloved parents, I acknowledge my sincere indebtedness and gratitude to
them for their love, dream and sacrifice throughout my life. I am really thankful for
their sacrifice, patience, and understanding that were inevitable to make this work
possible. Their sacrifice had inspired me from the day I learned how to read and
write until what I have become now. I cannot find the appropriate words that could
properly describe my appreciation for their devotion, support and faith in my ability
to achieve my dreams. Lastly, I would like to send my gratitude to any person that
contributes to my final year project whether it is directly or indirectly. I would like to
acknowledge their comments and suggestions, which are crucial for the successful

completion of this study

vil



ACKNOWLEDGMENTS

First and foremost, all praise to Allah the Almighty for giving me the strength,
health, knowledge and patience to successfully complete this Finale Year Project
report in the given time. I have to thank my parents for their love and support
throughout my life. Thank you for giving me strength to climb the stairs and walking
towards the paths of life. I would like to address my deepest appreciation to the
supervisor, Encik Aiman Zakwan bin Jidin and to the co-supervisor, Encik Noor
Mohd Ariff bin Brahin for their encouragement, comments, guidance and enthusiasm
through the time developing the report. Special thanks to the friends that have been
through thick and thin throughout the completion of this project. This project report
might be impossible to complete without all of your help. Last but not least, thank
you to everyone that directly and indirectly involved in helping me finishing this

Finale Year Project report. Thank you.

viil



TABLE OF CONTENTS

DECLARATION ..ottt ettt ettt et st ae e be st enseensesntenseenseeneenneenns il
APPROV AL ...ttt ettt et b ettt sat et e e b enee v
ABSTRAK ...ttt ettt h et et h et st e b e enees v
ABSTRACT ...ttt ettt et h ettt s bt et e s e e bt e bt st e sae et e eneenaeenee vi
DEDICATION ...ttt ettt sttt ettt et st e bt et e ebeesbeenbesaeesaeenseas vii
ACKNOWLEDGEMENT ..ottt sttt viii
TABLE OF CONTENTS ...ttt ettt sttt st e s e e naenneenes ix
LIST OF FIGURES ...ttt sttt ettt st eaeeas xiil
LIST OF TABLE ...ttt ettt ettt et e s aaeebeeeees XV
LIST OF SYMBOLS AND ABBREVIATIONS .....cooiiiiiieeteeeeee et Xvi
CHAPTER 1 .ottt ettt ettt et et e et esneeenteesnteenbeeneee 17
1.0 INErOAUCHION ...ttt sttt e 17
| B O 4 1S3 11 <T<) 01 VUSRS UPRRRPPR 17
1.2 Problem Statement ........ccoouiiiiiiiiiieiieeee e e 20
L.3  ODBJECHIVES c.uveeeiiieeiiee ettt ettt et e et e e et e e tte e e steeeateeessaeeesssaeessaeeessseessseaensseeeanseeanns 21
1.4 SCOPE OF WOTK ..oiiiiiieeiiee ettt ettt e e et ae e e sbe e e saeeeeereeenes 21
1.5 Organization Of the ThESIS .....ccceiviiiiiiiiiiciie et 22
CHAPTER 2 ..ottt sttt sttt st sb et e e b 23
2.0 INEOAUCLION ..ottt ettt sttt ettt et 23

X



2.1 OFICNECRIING ..eeuvveeivieeeieeieeeiteetteeiteetteetaeeteeeeteeseessbeesaeesseensaesnseessaeesseenssesseensseans 23

2.2 Previous ReSEArch .........cccoiuiiiiiiiiiiiiiieeeeeeeee e 27
2.3 Radio Frequency Identification (RFID) ........cccceooiiiiiiiiiieeeeeeeee e, 28
2.3.1  Component of RFID SyStem........ccccuiieiiiieiiieeiieeeieeee et 28
2.3.2  Tag FrOQUENCIES ...eccuveieiiieeeiiieeeiieeecetee et e e iteeetaeeete e e s taeeeaaeesssaeeenseeesnseeennnes 29
2.3.3  Advantages & Disadvantages of RFID System ........ccccccccoveeviiriinenienicnene 30
2.4 Tracking SYSIEIMN.....coueiiiriirtieiiriterieete ettt sttt ettt sttt et sbe et saresaeens 31
2.5  Theory of COMPONENLS ......ccueeiiriiriiiiieitenieeienie ettt ettt et eeesaeens 32
251 ATAUINO oot 32
2.5.1.1.Arduino UNO R3 ..ot 32
2.5.1.2.ArdUIN0 MEEA ..c..eeiiiiiiiiiiieieceee e 33
2.5.1.3.Arduino Leonardo .........cccceooueiiiiiiiiiiiiieeeee e 34

2.5.2  WI-F1 Shield ..o 36
2.6 Programming LangUaZE .........cceeeviieriiiiiniiieeeiieeeieeesteeesree e e sareeeareesneeesnee e 37
2.6.1  Arduino Programming Language..........ccccecveeervieeiiieeiieeeiie e 37
2.6.2  MYSQL..eoee ettt e ne e 38
2.6.3  PHP oot 38
CHAPTER 3 ettt et ettt et st e bt et e e s e beenbeentesaeenseeneesneenee 39
3.0 INEFOAUCTION .ottt ettt sttt e s ae 39
3.1 Project FIOWCRAIT ...cc.eoviiiiiieiiee ettt e 40
3.2 PIOJECE OVEIVIEW ..eeeuiiiiiiieiieeiiieiie et e eite et et e et esteeesbeeseaesabeesaaeenseenssesnseesaeeenseennns 42
3.2.1  Hardware FIOWCRhaIt.........cocoiiiiiiiniiiiiiiieeeeeeee e 43
3.2.2  Software FIOWChArt .........c.ooiiiiiiiiiiiiiiiee e 45



3.3 Design and Preparation of the SyStem .........c.ccceeviieriiiniiieiieniicieee e 46

3.3.1  Material and EQUIPMENT.......cccoeeiiieiiiiiiieiieeieerie et 46
3.4  Budget and COSHNG .....veeeiiieeeiieeiiie ettt e ee e tae e e aeeesaeeesaeeeseseeesaseeenes 50
341 DITECE COSE cuiiiiiiiieieett ettt ettt ettt e et sbt e et e e e eneeas 50
3.4.2  SOTEWAIE COSt...uiiiiiiiiiiieite ettt ettt 51
CHAPTER 4 ..ottt ettt et st e s et e e s e seenseensenseenseeneenneenns 52
4.0 INEOAUCTION ..ottt ettt ettt et e ettt e et e e sbee et e e sstesateesaneens 52
4.1  Project Hardware Layout..........ccccieiiiiiiiiiieiiiee et 52
4.1.1  Schematic LayOuL........cccuieriiriieiiieeiieiee ettt ettt sere s e seae b e 52
4.1.2  Component LayouLt........c.cccecuieeiiieeiiieeiiie ettt iee e e 53
4.1.3  Mifare MFRC522 RFID Module Configuration............ccceeveerciieenieeenneeennee. 54
4.1.4 ESP8266 Wi-Fi Module Configuration ............ccceeeveeeriieeniiieeniieeeiee e 55
4.1.5  HAardwWare SETUP ....eeocueieeiie et eriee ettt et e e te e et e e eaae e e are e s aae e eaee e enaeeenenes 57
4.2 Project SOftware Layout..........ccoceeviiiiiiiiiiiiiiieececcseee et 59
4.2.1  Arduino Mega Code Development ............coceeveriineininicneenienieneeeeecenee 59
4.2.2  Mifare MFRC522C RFID Code Development.............cccceeeeiienieeiiienieanienne. 60
4.2.3  ESP8266 Wi-Fi Code Development ..........ccceeevieriieiiienieeiienieeieeeie e 61
4.2.4  Website Development ..........cccceeiiiiiiiiiiiiieieeeeee e 63
4.3  Experimental ReSUlt .........cccooiiiiiiiiiiiiiieee e 68
4.4 ProJECt ANALYSIS...ccveeeeiiieiiieeiieeeiteeeteeeite e st e e st eesaeeeseaeeesaaeeeaaeeenneennaeeennneeenns 70
4.4.1 ESP8266 Wi-Fi Module Tx Connection.............cceeeerieenieiieenieesieenieeieene 71
4.4.2  Power Limitations of Aduino Mega...........ccceeeviieeviiieiiiecieeeee e 72
4.43  Mifare MFRC522C RFID Tag Efficiency .......cccceeevveeciieeeiieeeieecee e 72

xi



4.5 DISCUSSION oottt 74

4.6 Project LIMITAtiOn .......cecuieiiieriieeiieiie e eite e esieeeteeiee e eseeesveessaeesbeessnesnsaesnnaens 75
CHAPTER S ettt ettt et a et e st e seenseenteeseenseenaenneenns 76
5.0 INITOAUCLION L.ontiiiiiiiiieie ettt ettt et ettt e e s 76
5.1 CONCIUSION ...cutiiiiieiieeite ettt ettt ettt e et e saeeenbeeeaeeeneeas 76
5.2 ReCOMMENAATION ......iiiiiiiiiiiiieiieeie ettt et ettt et et e b e neeeneeas 77
5.3  Commercialization Potential ............c.ccoooiiiiiiiiiiiine e 77
REFERENCES. ...ttt ettt ettt st se et e e s e seenseessesseenseeneenneenes 78
APPENDIX ...ttt ettt et ettt et h ettt s a et et nae e 80
A SAMPLE OF ORIENTEERING MAP .....cccooiiiiiiiieieeeeeseeeeeeeieee e 80
B LIST OF AT COMMANDS OF ESP8266 WI-FI MODULE ..........cccccecevvnnnnnen. 81
C ARDUINO PROGRAMMING LANGUAGE FOR HARDWARE ...................... 82
D PHP PROGRAMMING LANGUAGE OF WEB DEVELOPMENT .................... 88

Xii



Figure 1.1:
Figure 1.2:
Figure 1.3:

LIST OF FIGURES

FOOt OTIENEEETING. ....cccvvieerieeeiieecieeeeiee et e et e ae e eee e eeeeereeesareeesenee s 18
SKi OTI@NIEETING. ......eeeeveerieeerieiieeieeieeeteesteeeteesteeeseessreeseesseeesseesseesseas 18
Trail OTIENLEETING .....veevieeiieiieeieeriee ettt ettt eae e e e beestaeebeesaaeenseenens 18

Figure 1.4: Mountain bike Orienteering ..........ccceeevuerierienierienienieeie e 18
Figure 1.5: Inefficient method of Orienteering...........ccovcvevueeierieneinienieneeieeieene 20
Figure 2.1: Architecture of the previous project .........cceevveevieeriieeiieenieeieesie e 27
Figure 2.2: Components of @ RFID System.........cccceeoiinieniniinieniniiicienicneeeeeen 29
Figure 2.3: Arduino Uno Board Design........c.ccoceeviiriiniiiieniiinicieicecieeecneeeeee 33
Figure 2.4: Arduino Mega Board Design.........cccceevieiiiiiiiiiiienieiieeie et 34
Figure 2.5: Arduino Leonardo Board Design ........ccccecevieriiiiiniencniienienceieeeenee 34
Figure 2.6: Arduino Wi-Fi Shield..........ccocoiiiiiiiiiiiieeecee e 36
Figure 3.1: Flowchart of Final Year Project .........ccccevvivieniiiinieniiieniecceeee 41
Figure 3.2: Architecture of the project.........cccveeieriiieiieeiiienieeiiecee e 42
Figure 3.3: Hardware Operation Flowchart ...........cccooceviiniiiinieniieneceeeee 44
Figure 3.4: Software Operation Flowchart ..........ccccoceviiiiniiiniinniiceeceen 45
Figure 3.5: Arduino Programming Language ..........cccccoceeveriiiniininiiineenicnicnceeeeen 46
Figure 3.6: XAMPP SOftWare .........cccoeciiviiiiiniiiiiicieceeeeeece e 46
Figure 3.7: ESP8266 ESP-1 WiFi module...........ccccoooiiniiiiniiniiiiiicicecceeeen 47
Figure 3.8: Arduino Mega Board............ccooiiiiiiiiiiiiiieceeeen 47
Figure 3.9: Mifare MFRC-522 RFID.....ccccccooviniiiiiiiiiiiiienenceeeeeeeeeeeseaen 47
Figure 3.10: Laptop/COomPuULer........ccccvieeiieeeiieeeiieeeiieeeireeeireesieeesveeeeeveeesnreeesnsee s 48
Figure 3.11: JUMPET WITES..c..eeiiiiiiiiiiieiieeieerteee ettt 48
FIGUIE 3.12: RESISTOT c..iiiiiieiiiriteieeeet ettt st 48
FIgure 3.13: BUZZET..coueiiiiiiiiiee et 49
FIgure 3.14: LED ..ottt 49
Figure 3.15: Breadboard...........cocooiiiiiiiiiiiiiicieeeeeeeee e 49
Figure 3.16: SWItCH .oc.uiiiiiiii e 49
Figure 3.17: Battery «..eeoueiiiieieeee et 49
Figure 4.1: Schematic Diagram for Orienteering Sports Tracking System ............... 53
Figure 4.2: The component layout of Orienteering Sport Tracking System.............. 53
Figure 4.3: Connection between Arduino Mega and RFID MFCR522 Module ....... 55
Figure 4.4: Connection between Arduino Mega and ESP8266 Wi-Fi Module ......... 56
Figure 4.5: The component setup on breadboard.............cccevvverieniiiiniienennienienenn 57
Figure 4.6: LED lighted up and the buzzer produced sound...........c.cccoceeveriiniannnenn 58
Figure 4.7: Orienteering Sports Tracking System proper Ssetup..........ccceevveevveerevennnen. 58
Figure 4.8: Arduino IDE version 1.6.10 ..........ccccvieiiieeiiieeieeeeeceeecee e 59
Figure 4.9: MFCRS522C RFID COde.....cc.cooieiiriiniiniiniiniieieieieneseseseeeee e 60
Figure 4.10: ID for two different RFID Tag .......ccccccovveeiiiieiieciecceecee e 61

xiil



Figure 4.11:
Figure 4.12:
Figure 4.13:
Figure 4.14:
Figure 4.15:
Figure 4.16:
Figure 4.17:
Figure 4.18:
Figure 4.19:
Figure 4.20:
Figure 4.21:
Figure 4.22:
Figure 4.23:
Figure 4.24:

ESP8266 Code TeStNG......eeeivieeiiieiieeiieeiieeieeieeeteeieeeeeesaeesneeseesnneens 62
Configuration of Wi-Fi module...........cccccoeviiiiiiiniiiiiieiceieeeee, 62
XAMPP Control Panel ...........coceeviiiiniinieniinieeeeeeeeeeee e 64
Coding file which has been saved in .php ......ccceevvveeiiiiiciieieeeee 65
Create table in phpMyAdmMIn .......c.cccooeviieiiieeiiieeieeee e 66
MySQL Database Tables.........cccceevvuieeiiieeiiieeieeeie e 66
Example of TeStING.......ceeeiiiieiiieeiie ettt 67
Two different bracelet tags with different ID...........c.cccceeeeieniiiiiienennn. 68
Only first reading will appear after bracelet tag being scanned ............ 68
Participants already banned from competition ............cccceevvereveecreennnnnn. 69
Full Result of the Experimental.............ccccceevevieriiiinieniieieeieeieeees 70
Voltage Divider EQUatiOn ..........ccevieiiieiieniieiieeie et 71
Voltage regulator for Arduino Mega.........coeevvirieniniiinicncniicneeenen 72
RFID Tag is scanned near antenna............eecueevueereeerieeneeenieeseesneeeneenns 73

Xiv



Table 2.1:
Table 2.2:
Table 2.3:
Table 2.4:
Table 2.5:
Table 2.6:
Table 3.1:
Table 3.2:
Table 3.3:
Table 4.1:
Table 4.2:
Table 4.3:

LIST OF TABLE

Types Of OTIENTEETING .....cccuveeeiieeeiieeeiieeeee e te e ee et eeereeeeaeeeereeesaree s 24
Orienteering Course Length Guidelines ...........ccccccveeeviieeiieeccieecieeen 25
Advantages and Disadvantages of RFID System .........ccccoceeveiiinicnnnne. 30
Comparison between tracking system technologies .........cc.cceceevveneenennee. 31
Comparison between different types of Arduino...........cceecvvevvvecniennennen. 35
Examples of Arduino Programming Commands...........c.ccccoeevvreveennrennen. 37
List of material and equIipmMent ............cccveerieeciierieeieerie e 46
DITECE COSL ..ottt e 50
SOFEWATE COST..nviiiiiiiieeie ettt e 51
Connection between Arduino Mega and RFID-MRC522 Module........... 54
Connection between ESP8266 Wi-Fi Module and Arduino Mega........... 56
Amount of distance for RFID Tag ID to display ........ccccceeveeriienieneennen. 73

XV



LIST OF SYMBOLS AND ABBREVIATIONS

RFID - Radio-Frequency Identification
LED - Light-emitting diode

IOF - International Orienteering Federation
Km - Kilometres

PC - Personel Computer

IT - Information Technology

GHz - Giga Hertz

MHz - Mega Hertz

m - Meter

UHF - Ultra High Frequency

GPS - Global Positioning System
GSM - Global System for Mobile communication
Wi-Fi - Wireless Fidelity

SMS - Short message service

FTDI - Future Technology Devices International
AVR - Modified Harvard architecture
PWM - Pulse Width Modulation

USB - Universal Serial Bus

kB - kilobyte

/O - Input/output

IC - Integrated board

GPIO - General-purpose input/output
TCP - Transmission Control Protocol
UDP - User Datagram Protocol

SPI - Serial Peripheral Interface

SD - Secure Digital

PHP - Hypertext Pre-processor
HTML - Hypertext Mark-up Language
IDE - Arduino Software

MOSI - Master Out Slave In

MISO - Master In Slave Out

SCK - Serial Clock

RST - Reset

NSS - Slave Select

Xvi



CHAPTER 1
INTRODUCTION

1.0 Introduction

In this chapter, the introduction of the most important topics that involve
background, problems statement, objectives, a scope of the project are provided and
the thesis organization of the overall chapters is provided within the same chapter.
The background of the study describes the most important subtopics such as about

orienteering.

1.1  Orienteering

The International Orienteering Federation defines orienteering as follows:

Orienteering is a sport that combines both a physical and a mental element. The basic
idea in orienteering is to proceed from course start to finish by visiting a number of
control points in a predetermined order with the help of map and compass. In order
to choose the best possible route, orienteers look at the characteristics of the terrain,
and the winner is determined by the fastest time to complete the course. What is
unique to orienteering is that an orienteer must navigate and make quick decisions

while running at high speed.

Orienteering has four major disciplines as stated by The International
Orienteering which is foot, mountain bike, ski and trail orienteering. Here are some

of the examples:
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Figure 1.1: Foot Orienteering

Figure 1.2: Ski Orienteering

Figure 1.3: Trail Orienteering

Figure 1.4: Mountain bike Orienteering
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Foot orienteering is the major type among all four and all of them have one common
problem: Each contestant must show proof that they pass through each control points
in their respective order. This is proven by some kind of mark to their paper card by
means of a stamp or needle punch from each control points. Because of that, it shows
that this system is not efficient as contestants might punch the card, not by their

respective position, i.e. the punches might not be in order.

In addition, checking the control cards needs a lot of men’s work. We can
observe now that electronic punching has been used in most orienteering
tournaments. There is a device at each control point which requires the contestants to
insert a chip and a timestamp will appear on the chip. By the time a contestant
finishes his run, the running time and split times will be read out by the organizers
from the runner’s chip. To sum it all up, software capable of processing timing data

and creating a list of results is used.
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1.2 Problem Statement

In the Orienteering competition, each participant will be given a piece of
paper at the start line. They are required to obtain a sign from each control station as
a proof that they have been to that control station as the attendance as shown in
Figure 1.5. The sign is in the form of different punch dots on the table of the control
cards. Participants might skip checkpoints by going to the nearest checkpoint first
instead of following the actual sequence of the checkpoints.

Other than that, the control cards checking need a lot of people’s work. Not
just that, some of the people-in-charge may take for granted when checking the
control cards. They will also cheat when they are checking the cards as some of the
participants might be their friends. Besides, it requires a lot of time to obtain the
official results as this kind of event where it participated by many athletes.

This system is also not eco-friendly as it uses a lot of paper just for a single
orienteering event. A particular event often participates by thousands of athletes
across the country and for sure, the need for paper is massive. Besides, using paper
as control cards is also inefficient. This is because the weather condition during the

event itself might changes. If it rains, it will definitely ruin the control card.

Figure 1.5: Inefficient method of Orienteering
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1.3 Objectives

The objectives of this project are:

1. To study on the method of capturing and creating a new database that can be
linked with Arduino system.

2. To develop an efficient tracking system for participants in the orienteering
sport based on Arduino.

3. To analyze how the developed system works and how efficient it is to

perform the required tasks.

1.4 Scope of Work

The scopes of work under consideration for this current project are consisting
of two work scopes. The first work scope is about a hardware called Radio-
Frequency Identification (RFID). Each RFID tag contains the information of a
particular athlete by means of their name, registration number and the category they
are participating in. Using a cable tie, the RFID tag must be attached to the athlete’s
wrist so that it is easier for them to scan at the Arduino for each control point. To
ensure the RFID tag has already been scanned, the Arduino will produce a sound and
a LED light will blink. In addition, it will also collect the unique data of the RFID tag
as well as their exact time for every control point (check point). In addition, using a
Wi-Fi module as the antenna will allow an Arduino board to connect to the Internet

to read the RFID tag and send the result in a form of website on a computer.

The second work scope is to develop a database to be linked with the
Arduino. This database must have the ability to read each RFID tag in order to obtain
the athlete’s information and the exact time taken for each control point where
organizer just needs to access the website which has been created. To develop this

database, it requires the PHP, MySQL and XAMPP software.

After I finished developing the project, tests will be conducted on a simple
test event. From the result obtained, the analysis will be made so that it will meet the

specifications and the main objectives of the project. If there are errors, the source of
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error will be identified and corrected. The project will also undergo a few adjustment
and improvement so that it will give the best result. Once all the objectives are met,

the project is a success.

1.5 Organization of Thesis

Chapter 1 explains the introduction of the project, which includes the
background, problem statements, objectives and the work scope of the study. In
Chapter 2, the chapter briefly explains the review of theories, experimental works
and some findings that had been done during the past research that is related to the
current project. In Chapter 3, methodology and strategy to achieve the objectives are
explained in detail. The working procedure, materials, and apparatus are well
explained. Chapter 4 presents the result and the findings of the study, the result from
the experiments that are presented in tables, figures, drawings and graphs and are
discussed elaborately in the chapter. Several observations are also projected from the
findings. Chapter 5 summarizes the outcomes of this experiment. The chapter also
outlines several recommendations for further development and improvement of the

design. Suggestions for future inventor are also provided within the chapter.
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CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

In order to make this project successful, some studies and information had been
done. The information is skimmed from many sources such as books, articles,
journals, and the internet. All of this information is very useful as a guide to doing
this project. The theories and findings from the previous studies are reviewed and

described to find the highlight knowledge associated with the current study.
2.1 Orienteering

The Kungliga Tekniska Hogskolan (KTH) Royal Institute of Technology
(2011) has conducted a study that proclaims orienteering as a sport that is played on
both on and off-road terrain with a certain amount of checkpoints. The winner of this
sport is the athlete with the shortest time of completing the whole course. By using a
map and a magnetic compass provided by the organizer, participants must go to each

control points by their particular order.

Although it has a few categories to compete in, the International Orienteering
Federation (IOF) states that there are four major disciplines; on foot, mountain bike,
ski and trail orienteering. Internationally or regionally, this sport is organized at
different levels by different organizations with IOF as the highest one. Different

types of orienteering are practiced commonly, they are explained below:
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Table 2.1: Types of Orienteering

Types Description

1. Foot Orienteering Red and white markers indicating the control points
for orienteers to find will be scattered around the
course. The total distance differs according to
categories and the start and finish line will be at the
same place most of the time. From a particular
checkpoint to another, the degree of difficulty and
length varies and there will be six to twenty

checkpoints throughout the course.

2. Bike Orienteering By riding mountain bikes, competitors will ride by
each point in sequence based on a topographical
map and the shortest time of completion will be the

winner.

3. Ski Orienteering Played only during the winter, this endurance sport
requires navigating and cross-country skiing skills
along with a rough course. Multiple skills like
powerful endurance and strength, excellent
technical skills and the ability to choose the best

line of routes is a must in this sport.

4. Trail Orienteering Designed for the people with disabilities, this sport
would give meaningful orienteering competitions.
The speed of movements is not part of the
competitions, so any sorts of assistance are

permitted.

The course length ratios from the Table 2.2, points out to the length of the climb
from the ground which is added by 0.1km per 10m climb. Not like the course length,
the difficulty level of 1, 2 and 3 is more important. The various courses lengths were

mentioned in the table above as a guide.
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