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Abstract— World health organization says that, nowadays 

people mental health problems and also physical problems 

are because of stress. Stress is originated from brain, 

neurological signals are important to measure mental stress. 

According to Research in area of stress detection has 

improved many techniques for monitoring the human brain 

and Body which detects Stress. The traditional stress 

detection system is based on physiological signals and facial 

expression techniques. This proposes a novel method that 

detects the stress using EEG signals and reduces the stress by 

introducing the interventions into the system. Propose 

methodology delivered system which uses PNN Algorithm to 

measure stress to estimate the stress level. By Result 

generating throw system humans can take action for 

determining best solution for stress management. System 

generates feedback from stress hormones. The collected data 

was then used to extract a set of features using Discrete 

Wavelet Transform (DWT). The extracted features are 

manipulated to detect stress levels using Probabilistic Neural 

Network (PNN) classifier. For classifying the percentage of 

stress PNN have been studied. Results have shown the 

potential of using EEG signal to visualize different levels of 

stress. The proposed method is useful in developing products 

for human stress reduction. The success of implementation 

and development of this research will expected to help in 

reducing time consumed and human power in determining 

best solution for stress management. 
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I. INTRODUCTION 

Stress may be a body’s methodology for reacting to a 

challenge. Human stress will have an effect on a person’s 

mental and physical well - being. Stress will cause a 

amendment in behavior and in physiology. many of us suffer 

from stress in way of life. Stress is said to human add a 

technique or different. Originates of stress have totally 

different sources comparable to time pressure whereas 

operating in company, responsibility, economic downside or 

physical factors comparable to noise. Signs of stress area unit 

human fell tension, anxious, angry, annoyed or irritated by 

things over that he has no management. 

Stress detection is a current analysis topic among 

each psychologists and engineers. Varied technologies area 

unit developed on human stress detection victimization 

wearable sensors and bio signal process the measure of stress 

victimization neurophysiologic signals that embrace 

neurologic signals. Brain activates several neuropeptide-

secreting systems in response to fret. In result to the current 

activation, adrenal steroid hormone hormones area unit free, 

that area unit called “stress hormones”. Graphical record is a 

very important methodology for preparation within the 

transient dynamics of the human brain’s large-scale neurotic 

circuits. In EEG, electrodes area unit settled at the dome 

casing to create a decent interaction with scalp and list the 

electrical talents because of neurotic action .EEG provides 

sensible empiric information of variability in mental standing 

due to its high temporal resolution. Graphical record 

undulation (amplitude and frequency) depends on the acutely 

aware level of the person. Alpha waves area unit a lot of 

active in bone and frontal regions of the brain. These waves 

area unit related to idleness of the brain. Thus in no stress 

condition, once the brain is doing no activity, alpha waves 

area unit dominant. In disagreeable things, the facility of 

alpha waves falls down showing the amendment in response 

beneath stress. Beta waves show variable behavior in 

numerous frequencies in numerous components of the brain 

and power in alphabetic character waves will increase 

beneath stress or mental tasks. Graphical record signals 

In planned methodology graphical record stress 

detection technology is employed. Graphical record is one 

amongst the foremost reliable sources to record electrical 

activity of the brain on the scalp. to live the voltage 

fluctuation ensuing from ionic current among the neurons of 

the brain graphical record is employed. To diagnose the brain 

disorder, coma, sleep disorders, brain disorder and death 

graphical record is most frequently used. Graphical record is 

employed as 1st line methodology to spot stroke, focal 

nervous disorder, and tumors. Hardware price of graphical 

record is considerably below different techniques. Close to 

the patient’s bed patient bio signals is recorded by 

victimization graphical record additionally graphical record 

will monitor long run sleep stages or epilepsy; this can be the 

explanation why graphical record is most preferred. Compare 

to different technique, graphical record is most superior 

alternative as a result of its convenient tool for physiological 

analysis. once subject perform some behavioural or it's out of 

laboratory graphical record is used as wearable sensing 

element. Graphical record will track brain changes 

throughout totally different phases of life while not 

worrisome a patient for e.g. graphical record sleeps analysis. 

II. RELATED WORK 

1) Paper Name: The cognitive activation theory of stress.  

 Author: Holger Ursin, Hege R. Eriksen  

Description: This paper presents a intellectual beginning 

theory of stress, with an official system of methodical 

meanings. The term ‘stress’ is used for four features of 

‘stress’, stress incentives, stress knowledge, the non-specific, 

overall stress answer, and involvement of the stress response. 

These four meanings may be restrained separately. The 

straining reply is a overall panic in a homeostatic scheme, 

creating overall and general neurophysiological beginning 

from one level of arousal to more arousal. The strain reply 

happens when here remains rather lost, for occurrence a 

homeostatic imbalance, or a threat to homeostasis and life of 

the entity. Formally, the alarm occurs when there is a 

inconsistency amongst what must be and what is—between 
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the value a variable should have (set value (SV)), and the real 

value (actual value (AV)) of the same variable. The stress 

response, therefore, is an essential and necessary 

physiological response. The unpleasantness of the alarm is no 

health threat. Though, if continued, the reaction may main to 

infection and illness through well- 

2) Paper Name: EEG Signals to Measure Mental Stress  

 Author: Ahmad Rauf Subhani†, Likun Xia, Aamir Saeed 

Malik  

Description: Stress is a physical and psychosomatic reply to 

intimidating circumstances which need change in 

homeostatic inequity produced by a overall panic in 

homeostasis. Normally, the alarm happens once there is a 

inconsistency between pardon it should be and what it is 

Innovative exertion on pressure was made by Hans Selye who 

presented the term ‘stress’ in medicinal trainings by 

presenting a general adaptation syndrome (GAS) [2]. The 

stress response can be restrained and assessed in terms of 

perceptual, behavioral and physical responses. Psychological 

forms are usually used to deduce strain in relations of 

behavioral variations. Growth in science and knowledge has 

granted methods which can be used to income the impartial 

dimension of pressure using neurophysiological signs that 

include nervous signals abnormality identification 

procedures. Cases of unusual identifications as indicated 

following  

3) Paper Name: Neurocircuitry of stress: central control of 

the hypothalamo–pituitary–adrenocortical axis  

 Author: James P. Herman and William E. Cullinan  

Description: Integration of the hypothalamic–pituitary–

adrenal stress reply occurs by way of connections between 

stress-sensitive intelligence electrical system and 

neuroendocrine neurons of the hypothalamic periventricular 

center (PVN). Stressors connecting an immediate physiologic 

risk (‘systemic’ stressors) are communicated straight to the 

PVN, probably via brainstem catecholaminergic projections. 

By contrast, stressors needful understanding by higher brain 

structures (‘processed’ stressors) appear to be channeled 

through limbic forebrain circuits. Forebrain limbic sites 

connect with the PVN via interactions with GABA-

containing neurons in the bed nucleus of the stria terminals, 

periotic area and hypothalamus. Thus, final amplification of 

processed stress replies is likely to involve inflection of PVN 

GAB Aergic tone. The functional and neuroanatomical data 

obtained suggest that disease processes involving 

inappropriate stress control involve dysfunction of processed 

stress pathways.  

The proposed framework distinguishes the 

movement of human conduct scene to perceive the action is 

ordinary or strange. We work in video observation on 

individual activity that is resting, tumbling down and hopping 

down. To assess the execution of the peculiarity location 

approaches, a one-hour grouping of test information with 

various intentionally embedded abnormalities was recorded. 

This dataset was physically marked. Both basic single 

question abnormalities and more mind boggling ones 

including different articles were recorded. Cases of single 

protest abnormalities recorded in the test information are 

shown and include: 

4) Paper Name: Stress and Cognition: A Cognitive 

Psychological Perspective  

 Author: Lyle E. Bourne, Jr., and Rita A. Yaroush  

Description: the direct effects of microgravity on the central 

nervous system and the motor system of the body and (2) the 

non-specific effects of multiple stressors. Evidence available 

to date is consistent with both hypotheses and further 

experiments are required to settle this question. The matter 

has applied inferences because the countermeasures wanted 

to better or avoid presentation deficits will vary giving to 

which philosophy is correct. Sympathetic and perfecting 

presentation deficits will surely help safeguard safer 

processes aboard the Global Collection Place and during a 

task to Damages.  

5) Paper Name: Studies of Interference In Serial Verbal 

Reactions  

 Author: J. Ridley Stroop  

Description: Intervention or reserve (the terms seem to have 

been used almost wholesale) has been given a great place in 

investigational works. The search was instigated by the 

physiologists prior to 1890 (Bowditch and Warren, J. W., 

1890) and has been sustained to the current, principally by 

psychologists (Lester, 1932). Of the frequent trainings that 

have been available during this period only an incomplete 

number of the greatest applicable intelligences request our 

care here. 

III. METHODOLOGY 

In video intelligence activity framework edge bouncing 

activity, falling down human activity is caught during a video 

that's in addition examined utilizing image process ways. The 

projected technique consists of PNN classifier, LBP, Divide 

and Conquer to spot the bizarre human behavior. Input video 

is place away in dataset to method any. Video is born-again 

into very little edge to effectively demonstrate protest or 

motion. Victimization blob examination human movement is 

following to separate the part. embody extraction evacuates 

all foundation info, let's say, if individual primarily strolling 

on edge region and every one of a abrupt individual is 

tumbling down the edge zone is deducted utilizing LBP and 

it demonstrates simply build and at that time it cluster the 

conduct of human utilizing PNN classifier to differentiate the 

movement is typical or not.  

A. PNN (Probabilistic Neural Network) 

This technique is employed for each classification and pattern 

recognition issues. 

 
Fig. 1: Layered Base Design of PNN 
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This little bundle contains a Parzen Neural Network 

classifier that may prepare info between N categories in D 

measurements. The classifier is extraordinarily fast and 

straightforward to find out. the nice order execution will be 

gotten for a selected category of knowledge conveyances. 

Totally different classifiers should be used as a locality of the 

things wherever the PPNN classifiers cannot get nice 

exhibitions. PNN is usually used as a locality of 

characterization issues. Once associate degree data is on the 

market, the principal layer registers the separation from the 

data vector to the preparation input vectors. This delivers a 

vector wherever its elements show however shut the 

information is to the preparation input. The second layer 

totals the commitment for every category of information 

sources and delivers its internet yield as a vector of chances. 

At last, a contend exchange work on the yield of the second 

layer picks the foremost extreme of those chances, and 

produces a one (positive ID) for that category and a zero 

(negative recognizable proof) for non-focused on categories. 

B. Input Layer 

Every vegetative cell within the info layer speaks to associate 

degree indicator variable. In downright factors, N-1 neurons 

square measure used once there square measure N range of 

categories. It institutionalizes the scope of the qualities by 

subtracting the center and separating by the interquartile run. 

At that time the information neurons sustain the qualities to 

each one in every of the neurons within the hid layer. 

C. Hidden Layer 

This layer contains one vegetative cell for every case within 

the preparation informational index. It stores the estimations 

of the indicator factors for the case aboard the target esteem. 

A hid vegetative cell figures the euclidian separation of the 

experiment from the neuron's middle purpose and at that time 

applies the spiral premise work portion work utilizing the 

letter esteems. 

D. Summation Layer 

For PNN arranges there's one example vegetative cell for 

each category of the target variable. the important target 

classification every preparation case is place away with each 

hid vegetative cell; the weighted esteem deed a shrouded 

vegetative cell is inspired simply to the instance neuron that 

relates to the shrouded neuron's classification. the instance 

neurons embody the qualities for the category they speak to.  

E.  Output Layer 

The yield layer analyzes the weighted votes in favor of every 

objective classification gathered within the example layer and 

uses the largest vote to anticipate the target classification.  

F. Discrete Wavelet Transform 

Discrete rippling rework is employed to extract 

characteristics from a proof on varied scales continuing by 

serial high pass and low pass filtering. The rippling 

coefficients square measure the serial continuation of the 

approximation and detail coefficients the essential feature 

extraction procedure consists of one. Moldering the signal 

victimization DWT into N levels victimization filtering and 

destruction to get the approximation and elaborated 

coefficients a pair of. Extracting the options from the DWT 

coefficients the options extracted from the distinct rippling 

rework (DWT) coefficients of unbearable take a look at 

signals square measure thought-about helpful options for 

input into classifiers because of their effective time–

frequency illustration of no stationary signals  

G. Divide & Conquer 

The issue i.e. issue clarification P into varied sub problems 

(p1, p2 . . . pn) that square measure themselves littler 

occurrences of the same issue proclamation P we've 

characterize, recursively taking care of these sub problems. 

after abusing the on top of gap and overcome procedures the 

framework found in coincident utilitarian reliance getting 

ready and recognized queries such as : 

1) User: acquire graph signal  

2) Database: Authentication, User info, User establish  

3) System: options Extraction, video discovery, detection, 

Result. 

IV. PROPOSED SYSTEM 

This system AN EEG-based stress detection system for an 

individual person to deciding stress level for a form to 

forestall from major health risks. We’ve got determined that 

graph may be a reliable tool to discover stress levels. we have 

a tendency to sensible amount incidence analysis to extract 

helpful info from the graph and enforced ranked SVM as a 

classifier and obtained a lot of accuracies.  

A. Advantages of System  

1) Needed less time.  

2) Increase potency.  

3) Improve the accuracy.  

 
Fig. 2: Architecture of Proposed System 

B. Pre-Processing 

The brain produces electrical activity within the order of 

potential unit. as a result of these signals ar terribly weak, it 

always contains loads of noise. We’d like to pre-process 

graph signals, take away surroundings noises and drifts by 

applying a zero.5-35Hz band pass filter. This band is chosen 

as a result of the frequency intervals of interest in a graph are 

the δ (1-4Hz), θ (4-8Hz), α (8- 13Hz) and β (13-30Hz) bands. 

This filter can take away all high-frequency noise, and 

additionally removes most of the artifacts. Before analysis, 

we have a tendency to initial take away the info section that 

contains obvious eye blinking through electrooculogram. 
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C. Feature extraction 

Feature extraction is that the method of extracting helpful info 

from the signal. Options are characteristics of a proof that 

able to distinguish between completely different emotions. 

we have a tendency to use a standard set of feature values for 

brain signals. Nonlinear measures have received the foremost 

attention as compared with the measures mentioned before, 

to illustrate time domain, frequency domain and alternative 

linear options. The nonlinear set of options used embrace 

pattern dimension and correlation dimension DWT: during 

this work, DWT has been applied for the time-frequency 

analysis of graph signals. Graph signals were rotten into 

frequency sub-bands exploitation separate wave rework 

(DWT). The factor of m and k is that the equally sampled 

separate time. One space within which the DWT has been 

significantly prospering is that the convulsion detection as a 

result of it captures transient options and localizes them in 

each time and frequency content accurately. DWT analyses 

the signal at completely different frequency bands, with 

completely different resolutions by moldering the signal into 

a rough approximation and detail info. DWT employs 2 sets 

of functions referred to as scaling functions and wave 

functions, that ar concerning low-pass and high-pass filters, 

severally. The decomposition of the signal into the various 

frequency bands is simply obtained by consecutive high-pass 

and low-pass filtering of the time domain signal. within the 

gift study, since the graph signals don't have any helpful 

frequency elements on top of thirty cycle per second, the 

quantity of decomposition levels was chosen to be four. Thus, 

the graph signals were rotten into details D1–D4 and one final 

approximation, A4. 

D. Classification 

After extracting the required options, we have a tendency to 

still have to realize the feeling. This method is going to be 

done by a classifier. A classifier may be a system that divides 

some knowledge into completely different categories and is 

in a position to find out the connection between the options 

and therefore the emotion. One terribly helpful classifier may 

be an Elman network that is a two-layer back propagation 

Probabilistic neural network, with the addition of a feedback 

affiliation from the output of the hidden layer to its input. This 

feedback path permits, the network to find out to 

acknowledge and generate temporal patterns, also as spatial 

patterns. The Elman network has tansig neurons in its hidden 

(recurrent) layer and purelin neurons in its output layer. this 

mix is special therein the two-layer networks with these 

transfer operates will approximate any function (with a finite 

range of discontinuities) with discretionary accuracy. The 

probabilistic neural network formula is employed for 

coaching.  

E. Stress Identification 

Here we have to place completely different learning 

calculations or any type of calculations that management the 

knowledge that was assembled. in this wake of finishing all 

on top of the procedure last strategies to demonstrate that 

level of stress. 

V. RESULT & ANALYSIS 

The simulations were enforced in MATLAB package. We 

used a 2-second rectangular window while not overlap for 

data segmentation. The gathered information was be 

accustomed teach our system the main points regarding 

recognizing feeling from the graphical record and 

psychophysiological signals. we have a tendency to use 

around sixty fifth of the information for the coaching, and 

twenty fifth of the information for testing whether or not the 

learned relationship between the graphical record signals and 

feeling is correct and therefore the last ten was used for 

collateral the information. Our greatest results were the 

accuracy of eighty two.7% for the 2 classes (calm vs. negative 

exited), exploitation the graphical record signals. The system 

was tested exploitation the 5-fold cross-validation technique. 

This technique divides the coaching information into 5 

elements. One among the elements is employed for testing the 

classifier, and therefore the four others area unit used for 

coaching. the method was recurrent 5 times, anytime with 

another a part of the information. This technique reduces the 

likelihood of deviations within the results thanks to some 

special distribution of coaching and check information, and 

ensures that the system is tested with totally different samples 

from those it's seen for coaching. Employing a 5-fold cross 

validation technique for coaching and testing, we have a 

tendency to reached associate degree accuracy of seventy 

nine.2% for the 2 classes of emotional stress exploitation the 

graphical record signals. 
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Fig. 5: Select Output 

 
Fig. 6: Input Signal Plotting 

 
Fig. 7: Preprocessing 

 
Fig. 8: DWT Result 

 
Fig. 9: Final Result 

VI. CONCLUSION 

EEG signals area unit made in temporal resolution and may 

with success be accustomed measure mental stress. This 

survey provides info on encephalogram signals to be utilized 

in psychological studies to live mental stress. The relation of 

stress with the brain is mentioned. Analytical techniques 

utilized in previous studies to live stress victimization 

encephalogram signals square measure enclosed. Numerous 

classification techniques square measure reviewed, within 

which LDA and SVM square measure linear classifiers, thus 

their performance with encephalogram signals is proscribed 

since encephalogram signals have nonlinear behavior. 

Moreover, NN provides nonlinear resolution, however info in 

its internal process units isn't obtainable. 

REFERENCES 

[1] Ahmad Rauf Subhani†, Likun Xia, Aamir Saeed Malik 

“EEG Signals to Measure Mental Stress” Center for 

Intelligent Signal and Imaging Research Universiti 

Teknologi PETRONAS, 2012. 

[2] Seyyed Abed Hosseini, Mohammad Ali Khalilzadeh 

IEEE “Emotional stress recognition system using EEG 

and psychophysiological signals” Islamic Azad 

University Mashhad Branch Young Researchers Club, 

Iran 2010. 

[3] Mrs. Mamta S. Kalas Associate Professor, Department 

of IT, KIT’s College of Engineering, Dr B.F.Momin 

Head and Associate Prof. Dept. of CSE,Walchand 

College of Engineering,Sangli. “Stress Detection and 

Reduction using EEG Signals”, IEEE 2016. 

[4] Prof. Shamla Mantri MIT College Of Engineering, Dept. 

Of Computer Engg  “EEG Based Emotional Distress 

Analysis – A Survey” International Journal of 



Mental Stress Detection using EEG Signal 

 (IJSRD/Vol. 6/Issue 06/2018/146) 

 

 All rights reserved by www.ijsrd.com 648 

Engineering Research and Development Vol. 4, Issue 6 

(October 2012). 

[5] Qianli Xu, Member, IEEE, Tin Lay Nwe, Member, 

IEEE, and Cuntai Guan, Senior Member, IEEE, 

“Cluster-Based Analysis for Personalized Stress 

Evaluation Using Physiological Signals”, IEEE Journal 

of Biomedical And Health Informatics, Vol. 19, No. 1, 

January 2015. 

[6] Guo Jun, Smitha K. G. “EEG based Stress Level 

Identification” 2016 IEEE International Conference on 

Systems, Man, and Cybernetics • SMC 2016 | October 9-

12, 2016 

[7] Vanitha V., Krishnan P. “Real time stress detection 

system based on EEG signals.” Biomedical Research 

2016 

[8] H. Ursin and H. Eriksen,”The cognitive activation theory 

of stress,”Psychoneu-roendocrinology, vol. 29, pp. 567- 

592, 2004. 

[9] H. Selye,”A syndrome produced by diverse nocuous 

agents [13],” Nature, vol. 138, p. 32, 1936. 

[10] J. P. Herman and W. E. Cullinan, ”Neurocircuitry of 

stress: Central control of the hypothalamo-

pituitaryadrenocortical axis,” Trends in Neurosciences, 

vol. 20, pp. 78-84, 1997.10 

[11] J. Lyle E. Bourne and R. A. Yaroush, ”STRESS AND 

COGNITION: A COGNI-TIVE PSYCHOLOGICAL 

PERSPECTIVE,” University of Colorado2003. 

[12] J. R. Stroop “Studies of interference in serial verbal 

reactions,” Journal of Experimental Psychology, vol. 28, 

pp. 643-662, 1935.  


