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ABSTRACT

Anxiety and depression have become such a widespread illness. It has been affecting
people’s health which can lead to suicidal tendencies. According to the World Health
Organization, every year close to 800 000 people take their own lives and there are also
many more attempts of suicidal cases reported. It is due to an imbalance in the control
of brain activities which relates to a lack of brain relaxation. Studies related to
depression and stress with the nervous system had been conducted and
Electroencephalogram signal is found to have the potential to detect brainwave signal
in real-time data. Dissimilar physiological activities may react differently towards
brainwave activities which will result in the various effects of brain relaxation.
Therefore, this study was proposed to investigate the effect of meditation on brain
relaxation incorporating different physiological activities. In this study,
Electroencephalogram data were acquired from 12 subjects consisting of 6 males and 6
females aged ranged between 10-50 years old with normal health condition using the
BrainLink device. Butterworth filter was applied to smoothen the signal. Later, based
on the filtered signal, Alpha, Beta and Delta waves were segmented as the extracted
features. For the final phase, the average value of amplitude differences and t-value test
were conducted as to complete the decision-making stage. All the signals utilized in
this study were obtained from three set of experiments, which consisted of three
physiological actions performed by the volunteers. The first activity was to sit at rest in
the most comfortable position for three minutes. The second activity involved listening
to and recitation along with a zikr (supplications) playlist (Allah, Ya Allah) for three
minutes. Finally, the third activity involved the subjects walking for three minutes.
Based on the average amplitude values, it was observed that different physiological
activities caused diverse shape of the brainwave. Alpha waves were dominant as
compared to other brain waves while sitting at rest in the first experiment. The second
physiological activity, which is listening and reciting to the zikr, shows that delta wave
is the most prevailing signal as compared to Alpha and Beta waves. As for the third
experiment which is walking, the signals showed prominence in the Beta waves. Based
on the t-value test, it was found out that for all the experiment the t values were less
than 0.05 which obeys the t-test prediction. In other words, this study is a better
alternative to the current approaches since it proves that zikr will change a person's state
of brain to be more relaxed and tranquil. In a nutshell, this research has investigated the
effects of meditation initiated through different physiological activities, on brain
relaxation and has the potential to assist anxiety and stress patients to relax and stay
calm.

DR. KHAIRUL AZAMI SIDEK
Associate Professor
Department of Elactrical & Computer Engineering
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International Islamic University Malaysia
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Brain is an organ that functions as the coordinating centre of the nervous
system to human. It is located in the head, close to the sensory organs for senses such
as vision. It is the most complex organ in a human's body. The brain consists of 3 main
parts which are cerebrum, the brainstem, and the cerebellum (N. Ibrahim, 2014). Figure

1.1 shows the structure and parts of human brain.

— / Cerebrum

Cerebellum

Brain stem

Figure 5.1: Structure and Parts of Human (N. Ibrahim,2014).

Signal of brain waves activity can be detected by using electroencephalogram,
which is a common test used to evaluate the electrical potential of the brain. It can also
detect the possible problems associated with activity of brain. The electrical impulses
in an EEG wave recording allow doctors to quickly assess whether there are any
abnormal patterns. Any impairment or abnormalities may be a sign of seizures or other

brain disorder (WHO Performance Unit, 2017).


https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Head
https://en.wikipedia.org/wiki/Sense
https://en.wikipedia.org/wiki/Visual_perception

Apart from that, stress which can leads to suicidal is also related to brain activity
whereby the brain cannot think of the rationality and the impact of suicidal. According
to WHO, close to 800000 people die due to suicide every year, which is one person for
every 40 seconds. It is a global phenomenon and occurs throughout the lifespan. It is
the second leading cause of death among 15-29 years olds globally as shown in Figure
1.2. Figure 1.3 shows the number of suicides globally in young people in the year 2016

(WHO, 2017), (World Bank, 2020).

Leading causes of death, ages 15-29 years

e
Both sexes
inerpersonalvoknce . [

Matemnal conditions
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Figure 1.2: The leading cause of death among 15-29 years old (WHO, 2017).
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Figure 1.6: The number of suicides globally in young people in 2016

(WHO, 2017).



The suicide cases can occur at any age and different income level. There are
many cases reported among people in low- and middle-income countries as compared
to high income countries. Figure 1.4 shows the graph of suicides by age and income

level (WHO, 2017).

Suicides by age and income level

Global suicides, by age and country i level (th ds), 2016

Age

= High-income countries  m Low- and middle-income countries

793 000 suicides
79% in LMICs

ousands)

Total suicide deaths (th

Figure 1.4: The graph of suicides by age and income level (WHO, 2017).

The act of committing suicide is forbidden in Islam. It has been clearly
mentioned in The Holy Book of Quran which says that ‘And do not kill the soul which
Allah has forbidden [to be killed] except by [legal] right. This has He instructed you
that you may use reason’ [Al-An’am 6:151] (CelikTafsir, 2020), and do not Kill
yourselves [or one another]. Indeed, Allah is to you ever Merciful [An-Nisa 4: 29],
besides, Prophet [peace and blessings be upon him] also said, “Whosoever kills himself
with anything in this world, will be tortured with it on the Day of Judgment.” (Narrated

by the Sahih of Bukhari and the Sahih of Muslim.)

There are many techniques that had been taught to ensure a Muslim is in the best
state of his mind like performing prayers, reading the Quran, recite zikr constantly and

others. These techniques of meditation help a person to always stay calm, relax and



focus. Thus, this research is focused on the effect of meditation on brain relaxation of

incorporating different physiological activities.

1.2 PROBLEM STATEMENT

Nowadays, suicidal cases which was due to distress increase day by day and it is
reported that in 2016 close to 800 000 people die, which is one person for every 40
seconds (Malaysia Healthcare Performance Unit, 2017). Thus, it is very important to
know the current brain state and to ensure that our brain is in relax mode and the activity
in the brain is balanced. Besides that, it can also improve the mental health awareness
of the populations especially people who live in rural areas as they can monitor the real
time brain activity status which indirectly ease them to balance it out in case of
abnormalities. Several methods have been proposed to measure mental health status
such as Heart Rate Variability (HRV) and Electrocardiography (ECG). However, these
previous techniques are invasive, use a singular wave method of relaxation, and only
focuses on one physiological activity. Therefore, this study will develop a system which
could overcome the shortcomings of the previous methods. The proposed system will
use the effect of meditation and use EEG signal, use BrainLink device which will
capture the signal and transfer via Bluetooth for the processing and the output stages. It
is a portable and non-invasive device. Besides that, multiple waves will be used as the
method of relaxation. Moreover, this study specifies different physiological activities
(at rest, while listen and recite to zikr and while walking) to prove scientifically that
zikr is a good meditation alternative. Thus, the effect of meditation on brain relaxation

incorporating different physiological activities system will be proposed and developed.



1.3 RESEARCH OBJECTIVES
The main objective of this study is to propose a technique of meditation for brain
relaxation incorporating different physiological activities regardless of gender and age.

The remaining objectives of this study are listed as follows:

I. To investigate the potential method for brain relaxation of different
physiological activities.

ii. To design a mechanism using EEG signals incorporating different
physiological activities with the effect of meditation.

iii. To evaluate the performance of brain with the effect of zikr and other

physiological activities.

1.4 RESEARCH METHODOLOGY

This study proposed a novel method of brain relaxation using EEG signal
incorporating different physiological activities. Four steps will be used to measure and
recognize brain wave from individuals which are data acquisition, pre-processing,
feature extraction and classification. Each step will be further discussed in Chapter 3.
As so to achieve the objectives of the research, there are four main steps taken for
examine and evaluation of the results. The first procedure is the data acquisition.
Subjects consist of 12 volunteers which consist of 6 males and 6 females from various
age range were taken. The age of the volunteers falls into three groups which are first
below 20 years old, second group are volunteers of 20 to 40 years old and the third
group volunteers of above 40 years of age. Each subject will be going through three
sets of experiments. The first test is to sit at rest in the most comfortable position for
three minutes while wearing the device which will capture their brain wave. Then, the

volunteer will be asked to listen and recite to the zikr playlist which played Allah, Ya
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Allah for another 3 minutes. The third test will require the volunteers to walk in a park
for three minutes while their brain waves will be captured. This first procedure is
basically to collect the data and signal from the volunteers or subjects from the three
tests. The next procedure will be the pre-processing stage. In this phase, the redundant
signal will be removed and the noise in the raw data will be filtered. Later, the unwanted
information of the filtered signal will be withdrawn and finally is the classification or
decision making which will categorize and distinguish the signal and the data which

will be used for discussion and analysis.

1.5 SIGNIFICANCE OF THE STUDY

Monitoring human brain activities such as in a relaxation mode would be important
to recognize early symptom of mental illness. It can help to save lives if the
abnormalities of brain state are to be detected at an early stage. Suicidal cases due to
stress among young people aged 15-29 all over the world is one of the problems faced
in every country in the world today (WHO Performance Unit, 2017). Besides that,
monitoring mental health from time to time can reduce the cost of medication since one

of major expenses of most country is the medical expenses to the public.

Therefore, it is very essential to identify the brain sickness by tracking the root of
the problem and monitor the illness regularly to prevent more chronic conditions. There
are many ways and approach to detect brain health status such as HRV and ECG which
relates to the heart status with brain state and others. Thus, this study will focus on EEG
and relating the effect of meditation on brain relaxation incorporating different

physiological activities.

12



1.6 LIMITATION OF THE STUDY

There are some limitations that exist during the completion of this study. Firstly,
during the data collection process, all subjects are required to close their eyes and to
avoid the volunteer from opening the eyes, the volunteers were asked to wear ‘slip sleep
mask as shown in Figure 1.5. This is due to the sensitivity of our physiological signals
to body reactions which is the eyes, that will result in irregularities of the EEG signal
taken. However, movement of the eyes which also effects the signal reading could not

be avoided.

On the other hand, the 12 subjects are Muslims from different background and
ability of understanding the zikr. Thus, this study does not consider these parameters.

Therefore, due to these issues, it might have impact to the overall results.

Figure 1.5: Slip Sleep Mask wear by the volunteers during Activity 1 and Activity 2.

1.7 THESIS ORGANIZATION

The report is organized into five chapters. Each chapter is systemically organized to
contain the many spectrums involved in this project. The next chapter, which is the
Literature Review talks about the basic terminologies of the study which mainly
includes the type of brain waves and EEG besides the related works with regards to
the research. Chapter 3 covers the methodology involved in the study which are

signal acquisition, pre-processing, feature extraction and finally the decision

13



making. Later, the discussion of results obtained at each level of this project will be
discussed in Chapter 4. Finally, Chapter 5 presents the conclusions and further
recommendations on how to further enhance the process. Limitations and other

issues encountered throughout the project are also discussed here.
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CHAPTER TWO

LITERATURE REVIEW

This chapter consists of three parts which are the basic terminologies of this study,

related works, and summary of this chapter.

2.1 BASIC TERMINOLOGIES
This section discusses about brain waves, EEG signal and relaxation method in

general and the fundamental of human’s physiological signals.

First and foremost, a brief on the basic terminologies of the various types of brain
wave will be explained in detail. Generally, the research conducted is to study and prove

that zikr can helps to relax the brain activity by reciting and listening to the zikr.

Monitoring the brain activity of human is very important since it can help to
have early detection of serious disease such as distress and insomnia. Insomnia usually
happens when the blood flow to the brain is blocked due to many factors such as
distress, mental health disorder and lifestyle (B.Gaddipati, 2016). Figure 2.1 shows the

common device used to monitor the brainwave signal (S.Pillay, 2017).

Besides that, the study also uses wireless as medium of transferring data from
the device to the phone. Bluetooth is a wireless technology standard for exchanging data
over short distance from fixed and mobile devices. It is preferred as the medium of

transmission as it produces less radiation.

15



Figure 2.1: Example of a brainwave signal (S.Pillay, 2017).

2.1.1 Type of Brainwave Signal

Generally human brain had billions of neurons. Each individual neuron connects
and communicate with another neuron through electrical currents that travel along the
neurons and throughout enormous networks of brain circuits. When all of these neurons
are activated, electrical pulse are produced. It can be visualized like a wave rippling
through a confined space. Figure 2.2 shows how information is transferred between

neurons in the brain (I.F Taha, 2014).

Figure 2.2: Information transfer between neurons in the brain (I.F Taha, 2014).
Brain wave signals are mainly categorized into five types of waves which are

Delta, Theta, Alpha, Beta and Gamma. Each of the brain waves has its normal frequency

16



