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ABSTRACT 

World health organization says that,  nowadays  people  mental  health  problems  and  also  

physical problems are because of stress. This stress is major problem of  our  times.  There  

are  many stress  detection  methods  available.  To  study  the  human  behavior  there  are  

many techniques  available  which  monitors  the  human  brain. However,  there  is  less  

research  available  on  reduction  of stress   methods   in   terms   of   technology   but   

studies   are available    on    stress    detection    methods.    This    research proposes  a  

method  that  uses  the  EEG  signals  for  detecting the  stress  in  humans  and  introduces  

the  stress  reduction techniques   by   adding   interventions   into   the   method.   K means  

clustering  method  used  in  the  research  to  measure the  stress  which  help  in  dividing  

the  subjects  into  different classes and detect the stress level.  Product for human stress 

reduction  can  be  developed  using  this  method.    The success of implementation and 

development of this research is expected  to  help  in  reducing  time  consumed  and  human 

power in determining best recommendation and solution for stress management. 

INTRODUCTION 

The stress response can be measured and evaluated in terms of perceptual, behavioral and 

physical responses. Psychological questionnaires are commonly used to infer stress in terms 

of behavioral changes. Progress in science and technology has granted methods which can be 

used to take the objective measurement of stress using neurophysiological signals that include 

neurological signals. 

Brain activates many neuropeptide-secreting systems in response to stress. In result to this 

activation, adrenal corticosteroid hormones are released, which are known as “stress 

hormones”. The brain continuously gets feedback from these hormones. Corticosteroid 

hormones function in a binary fashion. They serve as a master switch by targeting many genes 

in the neurons and network response control that underlies behavioral adaptation. 
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METHODOLOGY 

In selecting a neurophysiological method, the most important factor is that it should be non-

invasive. Other factors include rich in spatial and temporal resolution, specificity and 

coverage. Various neural recording methods are illustrated in figure 1. Among these 

methods, single-unit activity (SUA), multi-unit activity (MUA), local field potential(LFP) 

and electrocorticography (ECoG) provide high resolution in temporal and spatial axis and 

high specificity. Unfortunately, they have limited coverage and these are invasive methods. 

Functional magnetic resonance imaging (fMRI), electroencephalography (EEG) and 

magnetoencephalography (MEG) are non-invasive methods. fMRI has high spatial resolution 

but very low temporal resolution, whereas EEG and MEG have higher temporal resolution. 

EEG is an important method for studying the transient dynamics of the human brain’s large-

scale neuronal circuits. In EEG, electrodes are placed at the head skin to make a good contact 

with scalp and register the electrical potentials due to neuronal activity. EEG provides good 

observational data of variability in mental status because of its high temporal resolution. EEG 

waveform (amplitude and frequency) depends on the conscious level of the person. 

EEG shows a good correlation with the mental stress in terms of suppression of alpha waves 

and improvement of theta waves. Alpha waves are more active in occipital and frontal 

regions of the brain. These waves are associated with idleness of the brain. So in no stress 

condition. When the brain is doing no activity, alpha waves are dominant. In stressful 

situations, the power of alpha waves fall down showing the change in response under stress. 

Beta waves show varying behavior in different frequencies in different parts of the brain and 

power in theta waves increases under stress or mental tasks. 

SYSTEM  DESIGN 

The main design is to program the Arduino microcontroller board to collect signals from the 

EEG sensor to check the availability of network and record data or transmit to webserver. 

C++ programming language is used to build this program. 

First stage of program is to check the connectivity or availability of all sensors and modules 

once powered ON. It checks the connectivity or availability of the EEG sensor, LCD display 

and later checks the availability of the Bluetooth module. The next stage is to read the data 

from the sensors and transmit the data with the use of Bluetooth module. Arduino is a single-

board microcontroller to make using electronics in multidisciplinary projects more accessible. 

The hardware consists of a simple open source hardware board designed around an 8-bit 

Atmel AVR microcontroller, or a 32-bit Atmel ARM. 
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Figure 1 : Assembled kit for stress detection and reduction 

When the microcontroller board is powered ON , it loads the program and initializes all 

sensors and modules connected to the microcontroller board. When the device starts to read 

the brain signals the result is transmitted from the device using a Bluetooth module. The 

result can be seen in the Bluetooth application. 

RESULT 

The experiment to detect and reduce the stress of the athlete was conducted and proper results 

were obtained. The output image shows the reading of the brain signals recorded using EEG 

sensor. 

The experiment was tested on three different people to prove that the system produces 

accurate results based on the brain signal obtained from three different people on different 

situations. 

The experiment was tested on : 

 A small kid 

 A professional sports player 

 A normal sports player 

The results produced at three different situations are represented in the form of graph for 

better understandings. 
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Figure 2 : output graph of a small kid 

The above Figure 2 shows the result produced when tested with a asmall kid. The graph is 

divided into three layers for better understandings. The graph shows that the kid produced 

normal results i.e., above 60. As we can see only 4 signals are in between 40 and 60. As the 

count is less there is no problem.  

 

Figure 3 : output graph of a professional sports player 
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The above Figure 3 shows the result produced for a professional sports player. The result 

produced is based on the real time match situation. The graph shows that most of the signals 

are below 40 which shows that the player is under high stress during the play time. When this 

level is reached the vibration motors in the helmet starts to rotate providing a mild vibration 

with a music. 

 

Figure 4 : output graph of a normal sports player 

The Figure 4 shows the result produced for a normal sports player under real time match 

situation. The graph shows that for a normal player the stress level varies from normal level 

to average level. When it is in the normal level there will be no vibration produced. Once the 

average level is reached the vibration motors starts to rotate providing a mild vibration. When 

the comparison is done between the three types of people the result showed a lot of variation 

which proves that the system is working properly. The overall comparison of the three types 

of result produced is represented in the form of a graph for better understandings. 

The red wave form in the graph represents the result produced for a small kid. The green 

wave form in the graph represents the result produced for a professional sports player. The 

yellow wave form in the graph represents the result produced for a normal sports player. This 

comparison proves that the system created produces different types of results based on 

different situations of different players. The EEG sensor produced the expected result with 

different variations. The vibration motors used starts automatically when the signal comes 

between 40-60 level. This level is the average level. When the signal goes below 40 the 

music system starts automatically. This level is a high stress level. The range above 60 is said 

to be normal level. 
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Figure 5 : comparison graph of three different results 

The above graph shows that the stress level of a professional sports player mostly lies under 

40 which proves that they suffer from high stress during the match. For a normal player is lies 

between 40-60 which shows they are under average stress. For a kid the variation is above 60 

so there is no stress. 

The system delivered results based on the brain signals accurately. EEG sensor is used for the 

first time to detect stress as ECG exists already. The main aim of the project is to detect the 

stress and reduce instantly as stress has become a major problem all over the world. Using a 

Bluetooth device helps to monitor the results only for a short distance. 

CONCLUSION 

EEG signals are rich in temporal resolution and can successfully be used to measure mental 

stress. This survey supplies information on EEG signals to be used in psychological studies to 
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measure mental stress. The relation of stress with the brain is discussed. Analytical techniques 

used in previous studies to measure stress using EEG signals are included. Various 

classification techniques are reviewed, in which LDA and SVM are linear classifiers, so their 

performance with EEG signals is limited since EEG signals have nonlinear behavior.  
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