UNIVERSITI MALAYSIA PAHANG

DECLARATION OF THESIS AND COPYRIGHT

Author’s Full Name
Identification Card No
Title

Academic Session

| declare that this thesis is classified as:

|:| CONFIDENTIAL

[ ] RESTRICTED

OPEN ACCESS

I acknowledge that Universiti Malaysia Pahang reserve the right as follows:

1. The Thesis is the Property of University Malaysia Pahang.
2. The Library of University Malaysia Pahang has the right to make copies for the purpose

of research only.

3. The Library has the right to make copies of the thesis for academic exchange.

Certified by:

LEONG ZI ZHENG

920827-14-5075

MICROCONTROLLER BASED HEAD-LAMP

ALIGNMENT SYSTEM FOR AUTOMOBILE
2015/2016

(Contains confidential information under the
Official Secret Act 1972)

(Contains restricted information as specified by
the organization where research was done)*

| agree that my thesis to be published as online
open access (Full text)

(Author’s Signature)

LEONG ZI ZHENG

Date: 9 JUNE 2016

(Supervisor’s Signature)

DR. ARSHED ABDULHAMEED OUDAH

Date: 9 JUNE 2016




MICROCONTROLLER BASED HEAD-LAMP
ALIGNMENT SYSTEM FOR AUTOMOBILE

LEONG ZI ZHENG

Report submitted in partial fulfillment of the requirements
for the award of the degree of

Bachelor of Engineering (Hons.) in Mechatronics Engineering

Faculty of Manufacturing Engineering

UNIVERSITI MALAYSIA PAHANG

June 2016



SUPERVISOR’S DECLARATION

| hereby declare that I have checked this thesis and in my opinion, this thesis is adequate
in terms of scope and quality for the award of the degree of Bachelor of Engineering
(Hons.) in Mechatronics Engineering.

o

Signature : -
Name of supervisor : DR. ARSHED ABDULHAMEED OUDAH
Position : SENIOR LECTURER

Date : 9 JUNE 2016



STUDENT’S DECLARATION

| hereby declare that the work in this thesis is my own except for quotation and
summaries which have been duly acknowledged. The thesis has not been accepted for
any degree and is not concurrently submitted for award of other degree.

’é/‘%ff/f A
I-.-.-'.{-;‘-r ;_F L3
Signature D = =
Name : LEONG ZI ZHENG

ID Number : FB12054

Date : 9 JUNE 2016



viii

TABLE OF CONTENTS

Page
SUPERVISOR’S DECLARATION i
STUDENT’S DECLARATION iv
ACKNOWLEDGEMENTS Y
ABSTRACT Vi
ABSTRAK Vil
TABLE OF CONTENTS viil
LIST OF TABLES Xi
LIST OF FIGURES Xii
LIST OF SYMBOLS Xiv
LIST OF ABBREVIATIONS XV
CHAPTER 1 INTRODUCTION
1.1 BACKGROUND OF STUDY 1
1.2 PROBLEM STATEMENT 2
1.3 OBJECTIVE 2
1.4 SCOPE OF PROJECT 2

1.5 THESIS OUTLINE 3



CHAPTER 2 LITERATURE REVIEW

2.1

2.2

2.3

24

INTRODUCTION

ADAPTIVE HEADLAMP SYSTEMS

ARDUINO

ULTRASONIC SENSOR

CHAPTER 3 METHODOLOGY

3.1

3.2

3.3

3.4

3.5

3.6

INTRODUCTION

FLOW CHART FOR FINAL YEAR PROJECT
BLOCK DIAGRAM

ELECTRICAL PART

3.4.1 Toggle Switch
3.4.2 Ultrasonic sensor (HC-SR04)

3.4.3 Light Dependent Resistor (LDR)

3.4.4 Potentiometer

3.4.5 Servo Motor (HD-3001HB)

3.4.6 Arduino Mega
MECHANICAL PART

SOFTWARE DEVELOPMENT

3.6.1 Arduino

3.6.2 Programming Flow Chart

10

11

12

15

15
16
17
17
18
19
21

22

22
24



CHAPTER 4 RESULTS AND DISCUSSION

4.1

4.2

4.3

4.4

4.5

4.6

INTRODUCTION
HARDWARE IMPLEMENTATION
AUTO MODE OPERATION

4.3.1 Result and Discussion for LDR
4.3.2 Result and Discussion for Servo Motor Movement
in Auto Operation

MANUAL MODE OPERATION
FINANCIAL REPORT

SUMMARY

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

5.1

5.2

5.3

INTRODUCTION

CONCLUSION

RECOMMENDATIONS FOR FUTURE WORK

REFERENCES

APPENDICES

A PROGRAM CODE FOR ARDUINO MEGA

B

PROGRAM CODE FOR CT-UNO

27

28

29

29
32

43

44

47

49

49

50

51

54

54

60



Table No.

2.1

3.1

4.1

4.2

4.3

4.4

4.5

LIST OF TABLES

Title
Type of Arduino board models
Technical specs for Arduino Mega
LDR control components

Ultrasonic sensing range against motion of servo motor and
brightness of the headlamp

Result of measurement between ruler and ultrasonic
Overview the manual mode operation

Financial report for headlamp prototype

Xi

Page

20
29

37

39
46

47



LIST OF FIGURES

Figure No. Title

2.1 Basic block diagram of adaptive headlamp systems
2.2 Multiview projection of steerable headlight mechanism design
2.3 Basic software flow chart

2.4 The working principle of ultrasonic sensor

3.1 Flow chart of FYP

3.2 Block Diagram

3.3 Circuit diagram of headlamp alignment system

3.4 Toggle switch

3.5 Ultrasonic sensor

3.6 LDR

3.7 Potentiometer

3.8 Servo motor

3.9 Arduino Mega

3.10 Design of headlamp alignment model

3.11 Arduino software

3.12 Programming flow chart

3.13 Programming flow chart

4.1 Headlamp alignment system prototype

4.2 Control switch for headlamp alignment system

xii

Page

11
12
14
15
16
17
17
18
19
21
23
24
25
28

28



4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

LDR value more than 410 in serial monitor
LDR value more than 410

LDR value less than 200 in serial monitor

LDR value less than 200

Three direction for ultrasonic sensing

Distance of object at 21cm

Distance of object at 5cm

Ultrasonic sense value display in serial monitor
Apparatus set up for ultrasonic accuracy test
Circuit diagram ultrasonic accuracy test
Ultrasonic accuracy test

Wide angle of servo motor

Headlamp flash to right direction

Headlamp flash to left direction

Result for switch on light switch

Result for switch on light switch and low beam switch

Result for switch on high beam switch

Xiii

30

31

31

32

33

34

35

36

37

38

39

41

42

43

44

44

45



Xiv

LIST OF SYMBOLS

c Speed of sound

At Time taken for send ping and receive ping



CAD

CAE

DC

LCD

LDR

LED

PWM

LIST OF ABBREVIATIONS

Ampere

Computer-aided drafting
Computer-aided engineering
Distance

Direct current

Current

Liquid Crystal Display
Light Dependent Resistor
Light Emitting Diode
Pulse Width Modulation
Second

Voltage

XV



MICROCONTROLLER BASED HEAD-LAMP
ALIGNMENT SYSTEM FOR AUTOMOBILE

LEONG ZI ZHENG

Report submitted in partial fulfillment of the requirements
for the award of the degree of

Bachelor of Engineering (Hons.) in Mechatronics Engineering

Faculty of Manufacturing Engineering

UNIVERSITI MALAYSIA PAHANG

June 2016



Vi

ABSTRACT

This thesis deals with microcontroller based head-lamp alignment system for auto
mobile. The objective of this thesis is to design a headlamp system for automobile that
can turn angle of headlamp to have a better vision. A driver drives a car on road when
goes to sharp corner at night that will some area that the light of headlamp cannot reach.
Sometime driver may forget turns off the high beam and cause the other driver
uncomfortable and cannot see the front view from opposite lane. Therefore, the design
of headlamp alignment system is important to solve this issue. The other objective is to
fabricate a headlamp model that can be control with Arduino Mega. Also make a
choosing mode for driver to choose auto mode or manual mode operation. In auto mode
operation, all input device is use sensor such as ultrasonic and potentiometer to control
the alignment system of headlamp; all are automatically control the alignment system
without used any switch. While in manual mode operation, all are using toggle switch to

control the headlamp alignment system and need to turns on the switch manually.
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ABSTRAK

Tesis ini berkaitan dengan mikro-kontroller berdasarkan kepala lampu
penjajaran sistem untuk mudah alih auto. Objektif projek ini adalah untuk mereka
bentuk sistem lampu untuk kereta yang boleh bertukar sudut lampu mempunyai visi
yang lebih baik. Seorang pemandu memandu kereta di jalan raya apabila pergi ke sudut
tajam pada malam itu akan beberapa kawasan yang cahaya lampu tidak boleh mencapai.
Kadang-kadang pemandu mungkin terlupa mematikan rasuk yang tinggi dan
menyebabkan pemandu lain tidak selesa dan tidak dapat melihat pemandangan hadapan
dari lorong bertentangan. Oleh itu, reka bentuk sistem penjajaran lampu adalah penting
untuk menyelesaikan isu ini. Objektif yang lain adalah untuk mereka-reka model lampu
yang boleh menjadi kawalan dengan Arduino Mega. Juga membuat mod dipilihnya
untuk pemandu untuk memilih mod auto atau operasi mod manual. Dalam operasi mod
auto, semua peranti input adalah menggunakan sensor seperti ultrasonik dan upaya
untuk mengawal sistem penjajaran daripada lampu; semua secara automatik mengawal
sistem penjajaran tanpa menggunakan apa-apa suis. Semasa dalam operasi mod manual,
semua menggunakan suis togol untuk mengawal sistem penjajaran lampu dan perlu

untuk menghidupkan suis manual.



CHAPTER 1

INTRODUCTION

This chapter is mainly focus on discussing about the background of study, problem
statement, and objectives of the project and also the scope of project to be done.

1.1 BACKGROUND OF STUDY

Headlamp is a lamp which is attached to the front of automobile. The function of
headlamp is used to flash up and create a better view at night for someone who drives
the car on the road. Nowadays, many vehicles are using two light bulbs in a headlamp.
One is create a low beam light and the other one is create a long beam light. Short beam
light is a short distance light can reach and suitable for driver drives a car on the road at
night. While long beam light is a light can flash up a very far distance and have a better

view at night when drives a car alone on the road.

In this project, | will design a headlamp alignment system and fabrication of the
headlamp model for automobile by using microcontroller. The microcontroller used to
build this project is Arduino Mega. Arduino Mega is used to integrate the hardware and
software parts to the headlamp model. The push button, ultrasonic sensor, potentiometer

used as input device. While the servo motor and light bulb used as output device.

The purpose of this project is to fabricate a headlamp model by using a light

bulb and moving by servo motor to create a better view when driving a car at night.



1.2 PROBLEM STATEMENT

Nowadays, many drivers are still using manual light switching to turn on or turn
off the headlamp. Some of the drivers turn on the high beam light at night and forgot to
turn into low beam light. This will make the driver in front of the car or on opposite of
the car feel uncomfortable due to light too bright and cause the driver cannot see the
view in front of the road clearly. This may cause the road traffic accident. While some
of the drivers forget to turn on the light when the weather become darkness. This
careless also may cause accident occurs because other driver may cannot see the car in

the darkness without turn on the headlamp.

1.3 OBJECTIVE

e To design a headlamp system for automobile that can turn angle of headlamp to
have a better vision.

e To fabricate a headlamp model that can control with microcontroller Arduino
Mega.

e To make a choosing mode for driver to choose auto-mode or manual mode.

1.4  SCOPE OF PROJECT

There had some limitation such as the maximum sense distance for ultrasonic is
about 4m. This sensing distance for ultrasonic cannot be use on the road. Other
limitation is ultrasonic cannot use to detect that object in front is car or vehicle.
Therefore, anything object in front of ultrasonic sensor then the servo motor will moves
downward and the light of headlamp will turn low beam. The environment also will
effects the accuracy of ultrasonic sensing range such as temperature will change the
value speed of sound so the time range also will be affected for the sound wave to

deflect back to the receiver.



Besides, the hardware design now no marketing value because this hardware
haven fully design yet and just a prototype but the concept is same and can be used in
real life. The LDR sensor also | just assume work in dark surrounding but no consider
the street lamp on the road.

Last but not least, this prototype only can be used in three lane highway. If
drives on the rural place then the headlamp will always keep downward and low beam
because the three ultrasonic is used to sense the distance in front of three lane highway.
That is why the manual mode operation still needs it like this situation. In addition,
manual mode operation is important in safety purpose if some of sensor was
malfunction and turn off the light of headlamp. This time driver can use this manual

mode operation to continue drives car.

1.5 THESIS OUTLINE

This thesis consists of five chapters which are start from Chapter 1 Introduction,
Chapter 2 Literature review, Chapter 3 Methodology, Chapter 4 Results and Discussion

and Chapter 5 Conclusion and Recommendations.

Chapter 1 is mainly focus on discussing about the background of study, problem

statement, and objectives of the project and also the scope of project to be done.

Chapter 2 discuss about the journals article that involve in this project. Those

journals article will enable us to understand the later discussion on this project.

Chapter 3 mainly discuss about the method used in this project. This project
divide into hardware and software based. There are three major parts involved in this
project which is simulate the circuit design with Proteus software, design a headlamp
model, and interface between the hardware and Arduino. The details of the progress in

those this project will be explained in this chapter.
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