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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. Studies related to depression and stress 

with the nervous system had been conducted and showed that slow music could be one of the 

methods to reduce stress. Electroencephalogram (EEG) signal is found to have potentials to 

detect brainwave signal as in real time data as well as history data through Bluetooth wireless 

communication. All the signals utilized in this paper are obtained from few experiments done, 

which contains of various physiological activities done by the volunteers. The features of EEG 

signal then will be extracted using EEG recorder. Based on the experimentation result, it can be 

observed that different physiological activities will result in different dominant brainwave signal. 

For sitting at rest, shows alpha wave dominant compared to others. For the second physiological 

activity which is listening and reciting the zikr, shows delta wave is the most dominant compared 

to alpha, beta, theta, and gamma and for walking in the park showed presiding in beta wave. As 

for the benchmarking, all the three physiological activities were compared to know which 

brainwave is the most ascendant. In addition, this study is a better alternative to the current 

approaches since it proves that zikr will change a person state of brain to be more relax and 

calming. Thus, the research will propose a study of the effect of brainwave on brain relaxation 

in corporation with different physiological activities to help anxiety and stress patient to relax 

and stay calm. 

Keywords: Alpha wave, Brain Relaxation, Brainwave, Delta wave, Electroencephalogram 

(EEG), Physiological Activities. 

1. Introduction 

The main organ of human that act as the coordinating center of the nervous system is known as brain. It 

is found within the head, near to the tactile organs for senses such as vision. It is also known as the most 

complex organ in human's body. Cerebrum, brainstem, and the cerebellum are the three main parts that 

comprises in the brain [1]. Signal of brain waves activity can be detected by using electroencephalogram, 
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which is common test used to evaluate the electrical activity in the brain. It can moreover distinguish 

the potential issues related with movement of brain. The electrical impulses in an EEG waves 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 [2]. 

Apart from that stress which can leads to suicidal is also related to brain activity whereby the brain 

can 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 every 40 seconds. It is a global phenomenon and occur 

throughout the lifespan. It is the second leading cause of death among 15-29 years olds globally [2]. 

Thus, it is very important to know the current brain state and to ensure that our brain is in relax mode 

and the activities in the brain is balance. 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, not portable, and use only one physiological activity. Therefore, this study will 

design a system which could overcome the shortcoming of the previous method. The pro- posed system 

will use the effect of brainwave and use Electroencephalogram (EEG) that offers port- able, non-

invasive and use different physiological activities. Thus, the effect of brainwave on brain relaxation of 

different physiological activities system will be proposed and developed. 

2. Literature Review 

This subtopic consists of two parts which are the basic terminologies and related works of this study. 

The basic terminologist will further discuss on the theoretical information with regards to the research 

whereas the related works will discuss on the findings of previous studies linked to the study.  

2.1. Basic Terminologist  

First and foremost, a brief on the basic terminologies of the various types of brain wave will be explained 

in detail. Generally, the study conducted is to study and prove that zikr can helps to relax the brainwave 

activity by reading and listening to the zikr. Monitoring the brainwave 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. Besides that, the study also use wireless as medium of 

transferring data from the device to phone. Bluetooth is a wireless technology standard for exchanging 

data over short distance from fixed and mobile devices [10]. Bluetooth is preferred as the medium of 

transmission as it produces less radiation. 

Brainwave signals mainly categorized into five types of waves which are Delta, Theta, Alpha, Beta 

and Gamma as Tab. 1. Each of the brain waves has its normal frequency ranges in which it operates. 

Gamma waves usually associated with higher mental activity, including perception, problem solving 

and consciousness. The frequency range more than 40Hz. Beta waves relates to active, busy thinking, 

active processing, active concentration, arousal and cognition. The frequency range is from 13Hz to 

39Hz. Alpha waves having frequency from 7Hz to 13 Hz associated usually with calm relaxed yet alert 

state. Theta waves is mainly when a person is in deep mediation or relaxation besides rapid eye 

movement sleep which is in the range of 4Hz to 7Hz of frequency. Finally, Delta waves which is less 

than 4Hz is when a person is in deep dreamless sleep and loss of body awareness [6]. Figure 1 shows 

the types of brainwaves signal.  
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Table 1: Type of Brainwaves 

Types of brainwave Frequency (Hz) Decision Making 

Delta 0.2 – 4 Dreamless and deep sleep. It is the slowest level of 

brainwaves. In Calm and relax state [6].  

Theta 4 - 7  The peak of relaxation or light sleep. Theta is very 

receptive mental state [6].  

Alpha 7 – 13 Awake in state of relaxed and not handling much 

information [6]. 

Beta 13 – 29 Wide awake. This is basically the mental state of most 

people during the day and awaken lives [6].  

Gamma > 40 Gamma is related to the production of memory 

processing, ideas, various types of learning and learning 

of language [6].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Types of brainwave signal. 

 

2.2. Related Works 

As mentioned previously, there are many techniques used to detect EEG of human brain waves. In this 

section, several sample techniques and methods are discussed and compared based on few studies that 

had been done for the effect of zikr on the brain signal. This study will focus on the EEG signal. 

First and foremost, Nanda et al. in [3] proposed a technique to measure EEG by using brain computer 

interface (BCI). A group of volunteers of various age range which are from 5 to 75 years old were asked 

to wear a device called Mindwave Mobile Headset and the reading of their focus and meditation were 

measured. The result shows that the female subject had lower focus level while answering math question 

within 100 seconds than male subjects. However, the male subject had lower meditation level than the 

female subject according to the experiment done. The author also compares the data measured with and 

without noise. However, based on the research, the author did not mention the exact number of subjects 

of the experiment. Thus, the accuracy of the data gain for the result cannot be confirmed. 

Abdurrochman et al. in [4] conducted a study whereby 5 subjects were to be tested by asking the 

subjects to listen to the relaxation music and Al-Quran recital for certain duration. Based on the test 

done, the author proved that Quran recital are dominant in Delta waves as compared to relation music. 
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Apart from that, the author also conducted another test where different zikr and Quran recital were 

played, based on the second test, the author proved that pass-praying zikr recital were the most dominant 

in its Delta signal. However, the author is not consistent in which certain recital duration is longer than 

another which might cause the data captured to be imbalanced, besides, there is no ana- lytical result 

explained in the paper. The author explained the results with only graph representation. 

Helman et. al. in [5] proposed to measure EEG signal of 5 subjects by using Emotiv EPOC, a device 

to capture raw EEG signal while the subjects were asked to listen to zikr and slow rock music for 2 

minutes. As a result, the author found out that during the zikr playlist were played, Alpha wave is high 

as compared to Beta wave which conclude that during zikr was played, the subjects were in calm state 

as compared to when slow rock music were played. Besides that, the author also proves that the usage 

of EEG device as meditation tool for individual self-regulatory purposes. However, this research was to 

compare between Alpha and Beta waves during zikr meditation. The author did not mention the other 

waves which related to the study which is Delta waves which is more likely to describe a person 

relaxation state. Besides, the paper also explains its result in graph representation, no analytical data was 

explained. 

Besides that, Norsiah and Normardina in [7] applied eEEG Mitar to 10 subjects of 7 females and 3 

males to measure their dominant brain activity. The research was done to identify which brain waves 

are dominant in response to Al-Quran and Zikir recitation. Based on the research done, the author found 

that Delta waves are the most dominant with regards to the test done. The study specifies the data gained 

based on the test precisely and explained the results in detail.   However, the result shows less accuracy 

as the number of female and male are imbalance. Apart from that the subject were selected randomly 

without knowing their ability to recite Al-Quran which might affect the data acquired. Besides that, the 

author mentioned that the data was collected in limited time thus some of the data imbalance. 

Other than that, Nadia et al. in [8] performed a study which is to investigate university students stress 

level and brainwave balancing index (BBI) in the early and end of semester. In this study, the brainwave 

was recorded by using g-Mobilelab. Volunteers consist of 29 students were tested their brainwave 

balancing index (BBI) and stress level whereby their EEG signal were taken. The author introduces 

comparative study from same subject and analyze each subject brainwave activity with regards to the 

stress level of the subject in the beginning and towards the end of semester and found out that BBI level 

of the students is inversely proportional to the stress level of the students. The result showed that at the 

end of semester the percentage of stress among student is higher besides the BBI level is also high during 

end of semester compared to beginning of semester. However, the author shows more graphical analysis 

and less analytical analysis which is hard to be verified. Besides that, the method used was not explained 

in detail. Apart from that, the author also did not analyze the data obtained from the experiment done. 

As a summary, different types of sensors can be used to measure brainwaves of a person like 

Mindwave Mobile Headset, Emotiv EPOC, Heart Rate Variability (HRV) device and others. How- ever, 

Brain-Link can provide a low-cost solution as it is easily available in the market. Besides that, it should 

be user friendly and portable since the user must wear it at their head without have to take off the cap or 

scarves for Muslim female. Thus, there is a potential for it to be used frequently in the future. Regarding 

the above matter, the research study the effect of meditation on brain relaxation incorporation with 

different physiological activities by using BrainLink. 

3. Methodology 

Methodology is the analysis of techniques or approaches used to analyse the data to attain the result 

required. This subtopic basically covers the details explanation of methodology that is being used to 

make this project complete. There are mainly four major phases to evaluate this project which are data 

collection, pre-processing, feature extraction, and classification. Every stage will be further expounded 

in the next subsections. Figure 2 shows the block diagram of the proposed method. 
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Figure 2: The proposed method used for remote healthcare monitoring system. 

 

The inputs to the plant consist of three main electrode which will collect the data read from the 

volunteer brain. Each sensor has its own function and carries different data type after the data being 

captured by the dry electrode, it will be sent via Bluetooth to the EEG recorder. 

 

3.1. Signal Acquisition  

In this study, 8 volunteers which consist of 4 males and 4 females of various aged, range between 20-

30 years old. All volunteers were tested whereby they were to wear the device shown in Fig. 3. 

Volunteers were asked to wear the device. Then, they were asked to sit in their most comfortable 

position, eye closed and the eyes were blond folded so that noise will be reduced, and the device will be 

on to capture raw EEG signal. After 3 minutes, the volunteer will listen and recite to the zikr playlist for 

3 minutes. Then, internal of 2 minutes to relax and again capture fresh signal. Finally, the volunteer was 

asked to wear and walk for another 3 minutes. The device will capture real time all brainwave signal 

which are Alpha, Beta, Theta, Delta, and Gamma. It will later be transferred via Bluetooth to the EEG 

recorder and processed accordingly. 

 

 
Figure 3: The device used to capture EEG signal [15]. 

 

3.2. Pre-Processing 

In this process, the raw EEG signals will consist of many undesirable signals for instance, noise and 

baseline wandering which is caused by the environment and instrumentation during EEG signal 

acquisition. In order to filter out the unwanted signals, Butterworth filter which the script written in 

MATLAB were used. It processes low pass filter which is a type of signal processing filter intended to 

have as flat as frequency response as possible in the pass band and indicated to as a maximally flat 

magnitude filter [14]. The reasons to choose the filter as the technique of filtering is because it has most 

flat pass band, thus it can simulate pass band as an ideal filter. Therefore, the results obtained will be 

smooth, and monotonically decrease in frequency response. Apart from that, it will also preserve the 

shape of the graph of the brainwave signal. 

3.3. Feature Extraction  

Feature Extraction is the process of withdrawing the quality or information from the result that we 

obtain. For the brainwave activity which were captured with EEG signal, Segmentation process is done 

in feature extraction stage. For this step, the Alpha, Beta and Delta waves were extracted from the 

previous steps. The data were segmented, and the useful data features were tabulated for classification.  

It is basically taking the whole Alpha, Beta and Delta wave data during the sit and relax, listening and 

during the recitation of the zikr and walking. It is due to these waves are the most related to the activities 

done. The important of this process are it allows all the data captured throughout the test to be considered 

and taken into account for the next step which is the classification or decision making. 

Data 
acquisition

Pre-processing
Feature 

extraction
Classification
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3.4. Classification 

Classification stage is the last stage in the methodology before the output is displayed. Based on the 

feature extraction of the EEG signal, and the plotted filtered signal of each volunteer, the result will be 

classified based on the two tests. Each data from the first test will be graphed to know which group of 

volunteers are the most relaxed and influenced by the zikr. Besides that, both test result was compared 

to know if recitation of zikr will makes a person more relaxed and balanced its brainwave activity. Apart 

from that, the graph of the data gathered were plotted and the average of the reading within 3 minutes 

was calculated. The Delta waves of each volunteer was calculated by using the formula in (1) [9]. Alpha, 

Beta and Delta wave were chosen for analysis and these three waves is the closest related to all the 

experiment done. 

 

                                                                                                                                                                  (1) 

 

y= the average of the EEG wave in three minute 

x= EEG signal in every seconds 

 

4. Result and Analysis 

This subtopic discusses details of the results that is obtained during the signal acquisition, pre- 

processing, feature extraction and classification of the output signal reading. The higher the signal 

reading value shows the more dominant the brainwave at that time. The methodology steps were 

repeated for all three different physiological activities. First experiment was taken brainwave reading 

of eight volunteers for 3 different conditions which is normal condition whereby the volunteer sit and 

relax. The second condition is when the volunteers were listening and reciting the same zikr and third 

condition is when the volunteer is doing work like walking, sweeping the floor, studying and others. 

Table 2 shows the results of the volunteers after running through the methodology. Eight volunteers 

consist of four males and four females, who aged between 20 to 30 years old, having normal health 

status and Body Mass Index (BMI) were taken. The result shows the reading of their brainwave for all 

the physiological activities of each volunteer. 

 

Table 2: The results of volunteers after going through all steps in methodology. 

Volunteer 
Sit and Relax 

(mV) 

Listen and Recite 

Zikr (mV) 
Walking (mV) 

Male 1 

α: 836.708 α:23.650 α: 67.033 

β: 44.729 β:13.453 β: 170.813 

δ: 21.525 δ: 261.713 δ:11.349 

Male 2 

α:841.159 α: 43.660 α: 40.402 

β: 40.386 β: 19.184 β: 895.207 

δ:17.300 δ:547.2052 δ:19.873 

Male 3 

α: 382.558 α: 23.272 α: 15.446 

β: 14.826 β: 12.182 β:  333.57 

δ: 29.0923 δ: 429.442 δ:  27.029 

Male 4 

α: 955.198 α:32.931 α: 34.412 

β: 30.922 β: 13.166 β: 903.017 

δ: 65.5016 δ: 328.844 δ:17.133 

Female 1 

α: 428.065 α: 20.258 α: 12.991 

β: 18.670 β: 12.991 β: 214.216 

δ:27.066 δ:214.216 δ:20.258 
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M 1 M 2 M 3 M 4 F 1 F 2 F 3 F 4

Normal (Sit and Relax)

Female 2 

α: 248.971 α: 55.253 α: 56.151 

β: 17.049 β: 22.006 β: 877.560 

δ:4.127 δ:894.03 δ:26.789 

Female 3 

α:103.671 α: 34.373 α: 42.169 

β: 24.455 β: 23.369 β: 953.5 

δ: 66.091  δ: 513.657  δ: 18.608  

Female 4 

α: 878.963 α:  33.436 α:  18.476 

β: 21.234 β: 20.22 β: 758.761 

δ: 50.608  δ: 624.246 δ: 26.598 

 

4.1. Analysis and Discussion for Physiological Activity 1: Normal (Sit and Relax). 

In this subtopic, the experimentation and result of the proposed brain relaxation technique is explained 

in more detailed. Referring to Subtopic 3, the stages involved are Data Collection, Pre- processing, 

Feature Extraction and Classification. Figure 4 shows the histogram of the EEG signal reading for 

Alpha, Beta and Delta of the volunteer. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: The histogram of the EEG signal reading for first physiological activity of the volunteers. 

 

Based on the graph above, it can be observed that Alpha wave have highest EEG signal value as 

compared to the other waves. As it can be seen, gender does not affect the trend of which brainwave is 

dominant and ascendant. The brain produces these waves when the brain is not focusing too hard on 

anything in particular time. In this state, the brain is feeling relatively calm and relaxed. When the brain 

is producing these waves, it is responding to activities like meditation and rest that can reduce your 

stress levels and help you feel calmer [11]. If the brain is able to produce Alpha brain waves, then it 

probably able to tap into a state that can help the person get some rest and relaxation. Boosting the Alpha 

waves might also increase the person’s creativity levels. Thus, this study proved that when a person is 

sitting in relax mode, Alpha waves of the person is preceding compared to other wave. 

 

4.2. Analysis and Discussion for Physiological Activity 2: Listen and Recite Zikr. 

In this subtopic, the experimentation and result of the second physiological activity which is listen and 

recite zikr is explained in more detailed. Figure 5 shows the histogram of EEG signal reading of 8 

volunteers which refer to the Table 1. The value gained after going through the processes mentioned in 

the research methodology. 
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Figure 5: The histogram of the EEG signal reading for second physiological activity of the volunteers 

 Based on the graph above, it can be observe that Delta wave have highest EEG signal value as 

compared to the other waves. As it can also be seen that, gender does not affect the trend of which 

brainwave is dominant and ascendant. The brain produces these waves usually when a person is in deep 

sleep. In this state, the brain is feeling highest calm and relaxed state. When the brain is in dominant of 

Delta wave, it can reduce pressure or stress since the brain is in ultimate calmness. Boosting the Delta 

waves might also increase the person’s calmness in a person as the brain is central processing organ that 

play an important role in oneself [12]. Thus, this study proved that when a person is listening and reciting 

zikr, Delta waves of the person is preceding compared to other wave, in another word, listen and recite 

zikr can help to reduce stress of a person. 

 

4.3. Analysis and Discussion for Physiological Activity 3: Walking in Park. 

In this subtopic, the experimentation and result of the third physiological activity which is walking in 

the park is explained in more detailed. Figure 6 shows the histogram of EEG signal reading of 8 

volunteers while walking. The value gained after going through the processes mentioned in the research 

methodology. 

 

 
Figure 6: The histogram of the EEG signal reading for third physiological activity of the volunteers. 

 

 

Based on the graph above, it can be observed that Beta wave have highest EEG signal value as 

compared to the other waves. As it can also be seen that gender does not affect the trend of which 

brainwave is dominant and ascendant. Beta wave will be active when a person is wide awake. This is 

basically the mental state of most people during the day and most of their awaken lives. When the brain 

is in dominant of Beta wave, it means that neurons are firing faster in order for our brains to process 

information better to keep up with what is happening in our environment [13]. Thus, this study proved 

that when a person is walking and other daily routine, Beta waves of the person is preceding compared 

to other wave. 
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5. Conclusion 

In conclusion, the objectives of this project have been achieved. The objectives are to investigate the 

potential method for brain relaxation of various physiological activities and to design a mechanism using 

EEG signals incorporating different physiological activities with the effect of zikr. Besides that, to 

evaluate the performance of brain with the effect of meditation on brain relaxation technique was also 

achieved. By developing and evaluating the system for the brainwave for the brain relaxation 

incorporating different physiological activities, the investigation for this project is considered to be done. 

The results analysis and the evaluation process indicate that this project had been successfully done 

since it is proven that zikr can help to increase Delta waves thus reduce the stress and depression of a 

person. It also proves what is mentioned in the Quran (13:28) which says in the remembrance of Allah, 

do heart find rest. Thus, based on the result, the proposed system is capable and have potential to be 

used to reduce stress and anxiety, however, further investigation must be performed to achieve the target. 
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