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ABSTRAK 

Malaysia adalah negara yang sentiasa mengimpikan untuk menjadi negara maju 

di Asia Tenggara, dan disenaraikan sebagai salah satu daripada tiga negara teratas di 

dunia yang mempunyai kematian di jalan raya yang tertinggi mengikut daripada artikel 

yang terdahulu. Mengikut data, Malaysia mencatatkan kadar kematian kira-kira 23 setiap 

100,000 penduduk. Penunggang motosikal adalah kategori tertinggi penggunajalan raya 

yang menyumbang kepada kemalangan dan juga kematian di Malaysia. Salah satu punca 

kemalangan itu ialah penunggang berasa mengantuk semasa menunggang motosikal. 

Untuk mengatasi masalah ini, Helmet Pintar dengan Sensor Denyut Jantung untuk 

Mencegah Mengantuk dikalangan Pengguna Motosikal dicadangkan untuk projek ini. 

Projek ini memberi tumpuan untuk mengelakkan rasa mengantuk penunggang dengan 

menyedarkan orang itu jika orang itu merasa mengantuk atau orang itu sudah mengalami 

tidur mikro. Helmet pintar mengesan orang itu jika mereka mengantuk dengan 

menggunakan detakjantung atau denyutan sensor yang dilampirkan pada tali topi keledar. 

Sensor akan mengukur BPM nadi di sekeliling leher penunggang dan memicu sistem jika 

pengukuran nadi dalam keadaan mengantuk. Peranti keluaran akan menggunakan sistem 

penggera untuk mengelakkan rasa mengantuk. Sistem penggera adalah untuk 

menyedarkan pengguna itu ketika mereka merasa mengantuk di tengah jalan. 
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ABSTRACT 

Malaysia for a nation that is always aspiring to become a developed country in 

Southeast Asia, has been ranked as one of the top three countries in the world with the 

deadliest roads according to the article. According to the data, Malaysia registered a death 

rate of about 23 per 100,000 population. Riders and motorcyclists are the highest 

categories of road users contributing to accidents and even death in Malaysia. One of the 

causes of the accident is the riders are feeling drowsy while riding a motorcycle. To 

overcome these problems, Smart Helmet with a Heartbeat Sensor to Prevent Drowsiness 

for Motorcycle User is proposed for this project. This project focused on to prevent 

drowsiness of the riders by awakes the person if the person is feeling drowsy or the person 

already in micro sleep condition. The Smart Helmet is detecting the person if they are 

feeling drowsy by using heartbeat or pulse sensor that is attached to the helmet tie strap. 

The sensor will measure the BPM of pulse around the rider's neck and threshold the 

system if the pulse measurement in drowsy state. The ou!Put to prevent drowsiness by 

using the alarm system. The alarm system is to awakes the person when they are feeling 

drowsy in the middle of the road. 

Vl 



DEDICATION 

I would like to express my special dedication to people who support me with this thesis. 

I am grateful and acknowledge for both of my parent also sibling for gives me 

encouragement and endless support to me for complete this bachelor's degree Project 

(BDP). Without them, I probably not reach this stage. Besides, special thanks for all my 

fellow lecturer for advice, taught and guidance through my studies. Not forgetting, all my 

beloved friend throughout this wonderful journey. Finally, thank you to all people who 

help me directly or indirectly for the support in completing this project. 

UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

Vll 



ACKNOWLEDGEMENTS 

Alhamdulillah, first and foremost praises and thanks to the Allah for the strength and His 

blessing in completing this project. I would like to express a big thank you to my 

supervisor, Puan Siti Nur Suhaila Binti Mirin for all of supports, comments, feedback and 

ideas also time consideration for complete my Bachelor Degree Project (BOP). It was 

great privilege and honor to study under her guidance. She has taught me on how to carry 

out the project from the beginning until the end of the project. I am tremendously grateful 

for what she has offered me. Also, to my co-supervisor, Puan Amalia Aida Binti Abd 

Halim who persistently support my journey under her supervise. Last but not least, I 

would like to thanks to my parents for their love, prayers and sacrifices for educating me 

and preparing for my future. Finally, thank you to all who had provided me the assistance, 

support and inspiration to embark on my study. ~ ~ V }':: J 
.. 

UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

Vlll 



TABLE OF CONTENTS 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF APPENDICES 

CHAPTER 1 \t- INTRODUCTION 

1.1 Introduction 

1.2 Background 

1.3 Problem Statement 

1.4 

1.5 work scope ITI TEKN KAL ~ALAYSIA MELAKA 

1.6 Thesis Statement & Outline 

1.7 Summary 

CHAPTER2 LITERATURE REVIEW 

2.1 Introduction 

2.2 Drowsiness 

2.2.1 Road Accidents Causes by Drowsiness 

2.2.2 Symptom Detection for Drowsiness 
IX 

PAGE 

ix 

xiii 

xiv 

xvi 

1 

1 

1 

3 

4 

4 

5 

6 

7 

7 

7 

8 

9 



2.2.3 Relationship Between Heartbeat Sensor and Drowsiness 10 

2.3 Technology Lo Prevent Drowsiness 11 

2.4 Smart helmet 12 

2.5 Output to Prevent Drowsiness 13 

2.6 Summary 14 

CHAPTER3 METHODOLOGY 15 

3.1 Introduction 15 

3.2 Flow Chart of Project Methodology 16 

3.3 Project Methodology 19 

3.3.1 Research and Planning Structure 20 

3.3.2 Develop Project System / •• • 
·L~ .+ • 

.. ~v~J 
3.3.3 Specify Method and Component __ ··------

21 

23 

__ AYSIA MELAKA 
3.3.4 Complete Project Integration 26 

3.4 Data Collecting Analysis 27 

3.5 List of Components 27 

3.5.1 Arduino Nano Microcontroller 27 

3.5.2 Battery 28 

3-5.3 SPST ON/OFF Switch 29 

3.5.4 Pulse Sensor 30 

3.5.5 LCD 12C Module 33 

x 



3.5.6 Buzzer 34 

3.6 Projecl Planning 35 

3.7 Conclusion 35 

CHAPTER4 RESULT AND DISCUSSION 37 

4.1 Introduction 37 

4.2 Analysis of Project Functionality 37 

4.2.1 LCD Display and Heartbeat Reading Functionality 37 

4.2.2 Analysis of Heartbeat Detection Functionality 40 

4.2.3 Analysis of Buzzer Output Functionality 41 

4.2.4 Analysis Detection Pulse in Spot Area 42 

4.3 Experimental Result of Actual heartbeat detection device and Under 

Implementation of Project System .. 44 

.::JI t\ KAL ~ALAYSIA MELAKA 
4.4 Discussion 46 

4.5 Summary 47 

CHAPTERS CONCLUSION & RECOMENDATION 48 

5.1 Introduction 48 

5.2 Conclusion 48 

5.3 Recommendation for Future Project Improvement 49 

REFERENCES 51 

Xl 



APPENDIX 53 

UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

Xll 



LIST OF TABLES 

TABLE TITLE PAGE 

Table 3.1: Condition state between male and female in terms of a beat per minute 

(BPM) 20 

Table 3.2: Project Estimation Cost 35 

Table 4.1: The Overview Flow System of the LCD 38 

Table 4.2: Heartbeat detection of the person in a day interval time by 2 hours 40 

Table 4.3: The Buzzer Output Functionality 41 

Table 4.4: The different spot area of heartbeat and the period detection of the heartbeat 

42 

Table 4.5: Comparison heartbeat reading between two devices 45 
. 

.!,) )Jl,.; ~ ., .~\_,., J~G=?~-~.: ...=:<=?=t~ ~ V}:: J .. 
UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

Xlll 



LIST OF FIGURES 

FIGURE TITLE PAGE 

Figure 1.1 : Road traffic death rate per 100,000 population Asian nations by WHO 2 

Figure 3.1: Project Methodology Flowchart 16 

Figure 3.2: Project Development Flowchart 17 

Figure 3.3: Project Methodology Block Diagram 19 

Figure 3.7: Lid case for attaching LCD. / •• 25 
.: ~ ~ /"~J 

Figure 3.8: Schematic circuit Smart Helmet using heartbeat sensor. 26 
KA 

Figure 3.9: Microcontroller Nano 28 

Figure 3.10: 3.7V 4500mAh Lithium-Ion Batteries 29 

Figure 3.11: SPST Switch Pinout 30 

Figure 3.12: Pulse Sensor 31 

Figure 3.13: Pulse Sensor Programmed Code 32 

Figure 3.14: Serial Monitor of IDE software 32 

Figure 3.15: LCD display 12C module 33 

XIV 



Figure 3.16: Wiring for LCD 12C module 34 

Figure 3.17: 5V Piezo Buzzer 34 

Figure 4.1: LCD when the switch button is ON 39 

Figure 4.2: LCD after pulse sensor detects a heartbeat 39 

Figure 4.3: Graph BPM against Period 41 

Figure 4.4: Different spot area of heartbeat and the period detection of the heartbeat. 43 

Figure 4.5: Graph Smart Helmet against Mi Band 4 46 

UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

xv 



LIST OF APPENDICES 

APPENDIX TITLE PAGE 

APPENDIX 1 Programmed Code 53 

APPENDIX 2 Project Smart Helmet Build Design 61 

UNIVERSITI TEKN KAL ~ALAYSIA MELAKA 

XVI 



CHAPTERl 

INTRODUCTION 

1.1 Introduction 

This chapter will discuss how accidents can happen due to drowsiness and what 

countermeasure can be taken regarding this issue. Thus, a smart helmet using a heartbeat 

sensor to prevent drowsiness for motorcycle users is approached. This smart helmet is 

designed with a heartbeat sensor or pulse sensor to measure the heart rate and can be used 

to detect drowsiness. The drowsiness issue is one of the popular issues that can be seen 

in Malaysia and contribute to the highest rate of accidents. 

Malaysia for a nation that is always aspiring to become a developed country in 

Southeast Asia, has been ranked as one of the top three countries in the world with the 

deadliest roads according to the article. According to the data, Malaysia registered a death 

rate of about 23 per 100,000 population. Riders and motorcyclists are the highest 

categories of road users contributing to accidents and even death in Malaysia. According 

to the statistics and analyzed data from the police and Road Transport Department (JPJ), 

more than 50% of the road accident fatalities involve motorcyclists, and the fatality rate 

on Malaysian roads is still considered to be very high. The main reason accidents 

happened was contributed to people riding motorcycles recklessly or ignoring traffic rules 

instead of road and vehicle conditions. 
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Figure 1.1: Roacl traffic death rate per 100,000 population Asian nations by WHO 

Other than that, the reason that causes an accident fatality which people always 

overlook is coming from the state of the riders themselves. Most riders in Malaysia had 

to wake up early to go to work and had to come home late at night which cause a sleep 

problem. Sleep is essential for the functioning oi the human body. The disrupted sleep 

may cause one person to suffer from sleep deprivation and drowsiness and this is what 

happens to the riders themselves. Due to this hapless condition, accident fatalities may 

occur and it's concerning the users of the road. 

From these problems, some people have come out with the design to overcome 

this problem. One of the designs has been focused on doing a smart helmet that can 

prevent drowsiness for motorcycle users. The smart helmet is detecting by using a 

heartbeat or pulse sensor because the sleep rhythm of the person relates to brain and heart 

activities. Therefore, the pulse sensor is the most suitable component that needs to detect 

drowsiness. 
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The output to prevent drowsiness by using the alarm system. The alarm system 

is to awake the person when they are feeling drowsy in the middle of the road. 

1.3 Problem Statement 

Nowadays, the higher rate of an accident involving the motorcycle is because of 

drowsiness. Thus, there are common problems such as: 

i. The riders are lack of awareness during riding. 

Basically, the UTeM student's riders are lack of awareness during riding due 

to the drowsiness and the environment monotonous road. Drowsiness can be 

affected by sleep-deprived with 51 percent suffering from at least one 

dimension of work-related stress as well as 53 percent getting less than seven 

hours of sleep in 24 hours, according to a study. From these sleep deprivation 

factors, it important to give awareness to the riders due to the drowsiness 

while riding the motorcycle. 

ii. The condition of the riders cannot be identified. _A KA 

Sleep deprivation has been linked to stress response, body pain, memory 

loss, and poor thinking capability. Due to these factors, it will affect the 

condition of the riders and leads to drowsiness. Sleep deprivation attributable 

to sleep disorder, overworking, family obligations, and unhealthy lifestyles 

or sleep habits. Hence, it is vital to check the condition of the riders while 

riding a motorcycle. 

iii. The previous smart helmet has low effectiveness to prevent drowsiness 
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There have many types of the smart helmet that has been developed to 

prevent drowsiness. One of the factors the previous smart helmet has low 

effectiveness which is the method that has been used for the detection of 

drowsiness. The most suitable method for the detection of drowsiness is 

related to brain or heart activities. 

1.4 Objective 

In order to overcome the problem, the objectives of this project are as follows: 

1. To develop a system that can warn the male riders to be aware of the roads 

while riding. 

11. To integrate a low-cost intelligent helmet that capable of identifying the 

condition state of the male riders using a heartbeat sensor. 

m. To analyze the effectiveness of smart helmets to prevent drowsiness. 

1.5 l Jc . c ·· .. . · 
Work Scope ----::~ ='-:: ~ ~ V ~ J .. 

The work scope for this project is to gives awareness to the riders to stay focused 

on the road especially on male riders who are going back home while riding a motorcycle. 

Usually, the riders who are going back to their hometown facing challenges that are taking 

the longest period to arrive. Thus, it will be affected to their condition while riding a 

motorcycle which is drowsiness. The feeling drowsy among the riders who are riding a 

motorcycle needs special attention from everybody to secure the safeties while going back 

to their hometown. This drowsiness can lead higher rate of accident cases. 

Besides, the effectiveness of the system for the motorcycle riders and their 

feedback to the system that had been created needs to be observed on this project. 
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1.6 Thesis Statement & Outline 

The outline for this thesis is to explain all of the processes about the Smart 

Helmet Using Heartbeat Sensor to Prevent Drowsiness for Motorcycle User. This thesis 

consists of 5 chapter which is the introduction of the project, literature review, 

methodology, result of the simulation, and conclusion about the project. The chapter one, 

explaining about the introduction of this project. It states the background of the project 

and problem statement. Next, the objective is clearly defined also the work scope for this 

project. 

Moreover, in chapter two focus about the theoretical research and literature 

review that connected to the project. The research of project Smart Helmet and the 

product similar also Arduino are the main background/literature review for this project. 

For the chapter three, will discuss about methodology this project. Hence, the 

selection of the mechanism and the system to do this project are being finalized. The 

method also be chosen for this project in proper way, for example, figures, tables, and 

chart. 

In addition, for chapter four where all the undertaking result and field test are 

being conducted. As for the functionality for overall project were defined. Next, the data 

has been analyzed and comparing with the objective for this project. At this, the project 

can be classified whether achieve or not. 
18 February 2021 

The chapter five is the conclusion about this project. This chapter will conclude 

the achievement and brief comparing to the objective in this project. Finally, the future 

recommendations for this Smart Helmet are the upgrading to make the project better. 
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