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Abstract— Excessive stress brings serious risks to both psychological and physiological well-
being and affects individuals across all ages and demographics. Conventional methods of
evaluating stress generally include collecting self-reported questionnaires and observing
behavior, and thus are subjective and usually not consistent between persons. Hence, this study
focuses on the objective physiological methods for stress evaluation related to these limitations.
Specifically, we study the incorporation of electroencephalogram (EEG) signals in deep
learning for the purpose of identifying and classifying brain activity associated with stress.
Mood detection through EEG allows for stress characterization through a variety of analytical
frameworks, such as event-related potentials, power asymmetry, time-frequency analysis, and
spectral analysis. Recent advances in hybrid deep learning architectures made it possible to
combine convolutional neural networks and recurrent neural networks, which further improves
the accuracy and robustness of the stress classification model. The present work also presents
evident changes in the neurophysiological correlates of improved mental states when the Kaiya
yoga is introduced as an adjunctive intervention in reducing stress. It found observable changes
in alpha and theta wave activity which corresponded to an ameliorated state of both stress and
emotional regulation. Bridging neuroscience with machine learning and yogic practices,
intelligent real-time EEG-based stress monitoring and intervention systems shall be developed
through this study. Stress-related disorders management and holistic mental healthcare
advancement have promising applications through such systems.

Keywords— EEG signals, Deep learning, Mental stress detection, Yogic interventions, Emotion
recognition.

1. INTRODUCTION

Anyone of any age, race, gender, or country can feel stressed. Getting rid of this is one way to stop it.
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It can be hard to break bad habits when you're worried in different. [1][2]. When people are stressed, they talk
about how they feel and what their bodies do. People worry more when things aren't going well, like when they
are sad, angry, or stressed. Fear can come from inside or outside. Things that make these people who they are are
shaped by what they think, believe, and are. Stress can also happen when your family, money, or job are giving
you trouble. The government, jobs, and religion can also make people feel stressed [3][4]. When things change
all the time at work and you have to do math in your head, bad things can happen. It's okay if you don't work out,
sleep enough, or stay away from bad things. Songs and movies are two things that can make you feel stressed.
[5][6] Stress comes in two forms: short-term and long-term. Acute stress is when someone is very stressed out
for a short time, like when they are looking for a job or making a speech. It's called chronic stress when you
worry a lot for a long time. You might feel stressed if you don't get enough sleep, work too hard, or love
someone badly. When the body is worried, it does a lot of things. These chemicals [7] are made by the body
when some people are stressed. It's what they think will make them feel strong and awake right away. The body
is then brought back into balance by the parasympathetic nerves. You are in balance when you don't hurt too
much and feel good. Long periods of being scared are bad for your mind and body. High blood pressure,
headaches, and strokes due to environment can all be caused by stress [8][9].

Docs and therapists use self-report polls to find out if someone is stressed [10]. You can show that you are noted
in a number of ways. Some of these are the clear stress scale, the relative stress scale, and the daily stress
inventory. But they were very religious and had strong ideas about how things should be carried out.

A lot of the answers they gave were also false or wrong. Different people have different ideas about what
stressed-out people want and how they will act. Aside from what people said, what they did with their bodies and
how they moved were also marked [11]. It might be more interesting to watch how people act when they don't
know what's  going on. Both the test and the behaviour study can be lied on by experts if they are biased, tired,
or don't have enough experience. They might be exhausted, too. When this nerve system part does something,
the body changes. These changes are known as "stress." Some of the things that change because of these changes
are skin temperature, pupil size, heart rate variability (HRV), blood pressure in the voice, and skin sensitivity.
Things going on around someone and their health can still change the messages their body sends. A lot of harm
can be done by things that change the pH and water content of the skin [12][13].

A. Emotional Networks and EEG-based Emotion Recognition

This is the first part of this study about how brain scientists interpret the feelings of an individual. The new work
in this area is well demonstrated by this picture [14]. Hard things had to be conceived of by us, so we could
quickly understand how the persons felt without the study's hindrance. More brain models that show human
understanding of how other people think should be built. Important schemes should also be prepared and
executed for this purpose. Cognitive brain models [15][16] represent the continuous effect of feelings on thought
and action [17]. PC models could follow rules, be creative, or think of other sure methods by which they would
find out how people feel. To that end, we would be interested in this area. This beautiful and well-articulated
research was offline before. It beautifully describes how computerized EEGs try to work with mood detection
and what is in progress; it may refer to certain valuable traits in the brain and in mood that cannot be found
elsewhere but in the EEG data. The next cognitive brain models will be better after these parts added to them.
They are meant to reveal how people think and how they feel, and even how brain problematics take place. The
thalamus and the amygdala hold the brain areas that store memory concerned with feeling. They are also
connected to other brain regions. Mind models seem to work best with this dual-source data of both the heart and
brain performance [18-21]. A more integrated understanding of how our brains deal with our feelings would be
through this grand network. It is related to mind workings. Much like the other cognitive neuroeconomic models
[22-24] we previously attended to, this takes a very high level of skill. If all goes well, you could expect to use
what this part of the brain knows about money. These kinds of thoughts tend to spring from the mind's back
alleys or from the unconscious. They should be easily communicable and shouldn't cost much.

B. Understanding Emotional Networks

Learn more about how we feel and how to manage those feelings. This is one of the most important goals of
mental and social neuroscience. This was a group of brain cells, along with the hippocampus and prefrontal
cortex, that some decades ago was called the emotional brain[25-27]. Many opinions once held that this was the
best route to understanding how we genuinely feel. We have tried to revisit those concepts in light of our larger
understanding. The insula and the anterior cingulate cortex could also form connections within this network [28].
The actual research states that thoughts themselves are formed, recognized, and regulated by various brain areas;
these include the prefrontal cortex as well as structures connected to the limbic system. Some of these include
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the orbital frontal cortex, the ventral striatum, and the upper cingulate cortex. It is these areas that are more
active in individuals experiencing or producing sensations. These areas are not thought to belong to the major
mode of production network. Considerably more studies have been testing the circuits for feeling in the brain.
Some people with damage to their prefrontal cortex and limbic areas find it difficult to deal with their feelings
[28-31]. Similarly, those with schizophrenia, depression, anxiety, and bipolar disorders, as well as antisocial
personality disorders, will find it difficult to articulate, comprehend, and act on their feelings. They may have a
distorted view of others and the world. To excel in jobs requiring emotions, one must accurately and quickly
assemble varied emotions from thoughts occurring at the same time. One should never forget to apply the correct
NRF within any conversation.

II. LITERATURE REVIEW

A. EEG-based Emotion Recognition Techniques

The way someone's brain works can tell you a lot about how they feel. Electroencephalography, or EEG, is the
name for this. Usually, this process is made up of two main steps: getting rid of features and grouping thoughts
together. We get rid of parts of an EEG wave that aren't needed. This is known as taking out features. When you
classify thoughts, on the other hand, you use traits to put them into groups. Stats or machine learning are used to
do this.

TABLE I: COMPARING EEG FEATURE EXTRACTION METHODS FOR STRESS AND EMOTION IDENTIFICATION

Method of Feature | Frequency or Part Important Pros Some problems Range of | Applications
Extraction Accuracy
Potentials P300, N200, LPP High temporal | Needs more than | 64-74% Analysing ideas and
Associated with resolution; keeps track | one try; not very processing feelings
Events (ERPs) of changing reactions useful in real life
Features of Spectra Begins at 8 Hz and | Quantifies changes in | Could miss changes | 70-80% Emotional arousal and

goes up to 13 Hz, then | frequency; widely | in the short term valence recognition

goes up to 30 Hz, then | accepted as accurate.

to 100 Hz, 4 Hz to 8

Hz, and finally 0.5 Hz

to 4 Hz.
Analysis of Power | FAA, or frontal alpha | Good for emotions of | Only in the facial | 67-77% The difference between
Asymmetry asymmetry approach-withdrawal areas good and terrible feelings
Analysing time | Wavelet Transform and | combines time and | Dedicated to | 71-81% Temporary affective
frequencies STFT spectrum information computing responses
Connectivity  that | Cause and effect, PLV, | Shows the connection | Interpretation that is | 74-82% Learning about neural
works and DCM between regions difficult and needs circuits

knowledge

A lot of what the EEG does to figure out mood is also used to figure out traits. The goal here is to find the
strange things about what is being looked at that show how someone is feeling. You can do any of these things to
break features:

» Event-Related Potentials (ERPs): The EEG tells us about things that happen in the body, mind, or feelings
through ERPs. They only occur at certain times, so they don't last long. You can find these numbers by
taking the average of the EEG reactions from different shows of the same event. They have now seen the
exact part of the brain that manages feelings. The ERP's P300, N200, and LPP all have to do with how we
feel and how we deal with those feelings. You can see how people's ideas change over time since they work
on ERPs all the time. They did a lot of tests, but they were only a few. This might not be very useful in real
life [32].

» A manner in which EEG data segments these frequency bands is by frequency band analysis which
corresponds to different studies. In this case, these bands develop arguments for the following: gamma (30-
100 Hz); omega (8-13 Hz); beta (13-30 Hz); and delta (0.5-4 Hz). The scope of these bands is at times
broader than thinking and feeling but may have a strong charge or power in the other aspects. This would be
theta and delta; alpha has been found to have variable effects across different parts of the brain [33-35]. It is
more of a question of how I feel. Typically, people would say, oh, you have more alpha on the left side of
your brain when you feel good. You have more coming out of the right when you're sad. Research [36]
tends to view the way people feel like that. For example, emotions could be connected to the frontal lobe
and other parts of the brain that do not show up on tests. This is what the FAA research is all about. You
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have more alpha waves in your left frontal brain when you wish to talk to somebody; you might experience
sadness when you withdraw. Just with the mind and alpha.

» Itis free time right now: Electricity-based brain scans are able to differentiate individuals who feel different
things. We need to find out how power changes to do this. These trend observations can be performed with
the method because of time and range. Both of these analyses greatly assist in the detection of power trends
in EEG over time through Wavelet Transform (WT) analysis and Short-Time Fourier Transform (STFT)-
based detection of human knowledge through reading brain waves. In this way, it gives information about
feelings that are connected to short-term changes in waves of EEG [37].

» A brilliant illustration of how everything fits together: To make the connection, we need to consider more
than one part of the EEG at a time. They also consider how different areas of the brain conversed while an
individual thinks, and everyone can see activity through different functional ways such as Granger causality
analysis, phase-locking value (PLV), or dynamic causal modelling (DCM). Mood apps usually reveal how
"close" two people really are. For the same reason, a clearer understanding of the brain that dictates how we
feel is realized.

There is a full list of all the ways to get EEG traits in Table 1. What's good or bad about these ways? How can

you use feelings and stress to find them?

B. Background of the study

High-frequency bands, mid-band bands, and low-frequency bands are also part of SG and can be used for speech
calls. For each of these bands, it only works in a certain bandwidth range. When millimetre waves are used to
send video, they can do so at two different bit rates. These waves move at speeds of 24 to 72 gigahertz.
Wavelengths range from 2.4 GHz to 4.2 GHz, and bit rates range from 100 Mbps to 400 Mbps. You can send
something with this band. The last type is the low-band range. Because it works with the same kinds of data as
4G cells [38], this network can reach the most people. The bit rate slows down as it goes down, though.
Biometric data needs to be able to be sent over 5G networks, processed at the edge, and used by IoT systems that
work best with people. IP systems have a number of different ways to protect fingerprints. This article is mostly
about the biometric EEG proof. What an EEG scan of your brain tells you is accurate, applicable to everyone,
and unique to you. In other words, it can be used for more than just brain—computer interface (BCI) problems. It
is used in a lot of different fields, like neuroscience and neuro marketing. Figure 1 shows the best new places to
sell EEG data on the Internet of Things.

|
‘ Brain Computer

Interface

— EEG | " Biometrics

Nero Science Custom Solutions

Figure 1. EEG biometric signals have several uses in Internet of Things systems.

There are many ways to use BCI tech. One well-known example is brain-computer interfaces (BCls), which let
people direct machines with their thoughts. People who wear these can use their thoughts as power tools to help
them with daily jobs. An ample assortment of tools is available to meet the needs of many who have problems
with locomotion. Special categories occupying my mind are bicycles and exoskeletons. Brain-computer interface
technology might also be able to promote the restoration of health in people. There is currently speculation about
how BCIs might function for the purposes of study, tracking, and even alleviation of depression and anxiety.
This is a vast field of application that is of utmost importance because, in parallel to that, brain-computer links
are also able to monitor people's health. Biologists are able to use BCIs [39] to survey the variation of
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brainwaves in individuals so as to ascertain such things as fatigue or intoxication. The technology could also
help identify individuals presenting with some mental health or brain-related concerns. Furthermore, EEG as part
of BCI could be used to assess if certain brain maladies such as epilepsy, Alzheimer's duties, and autism
spectrum disorder are present [40]. Clinical practice could also use it for ascertaining any mood disturbances,
like anxiety or sadness. An EEG could also show difficulties asleep, namely among people who are somewhat
awake at hours most sshared with being. Brain activity may be used in an EEG-based BCI, for example, for
moving a computer mouse or selecting between images appearing on a screen.

A lot of things induce feelings, thoughts, and behaviors in humans. This is good, for EEG tests provide much for
determining such. Therefore, EEG activity is compatible with computer or phone applications. If someone
knows how to do it, an EEG can be used to figure out who someone is. An enormous amount of research was
done on EEG as a possible corporeal correlate [41]. For this, they examined how different EEGs manifested
different trends and traits across individuals. EEGs found their application in VR setups, simulation-based
games, yoga classes, and meditation sessions. It is in marketing that the necessities of what people want and their
thought processes come together. Understanding the brain is yet another way for people to learn how they feel.
Recently, EEG is gaining immense prominence in examining how people respond to advertisements, marketing
communication, and concepts for a new product.

EEG or brain waves may show a lot about what people are doing, their feelings, and their thoughts. You can
learn what people want. After that, you can use this knowledge to come up with great goods, marketing plans,
and messages. With an EEG, you can look for patterns in nerve waves. EEG fusion is a new tool that does the
same thing that [oT and EEG do on their own. You will want many TVs and online tools to make this possible.
After that, these links will show you more about how brains work. This is why more and more apps are being
made to look for, monitor, and treat all mental illnesses. You can also use the tools to improve your life and your
thoughts [42].

From USD 21.5 billion in 2019 to USD 64.8 billion in 2025, it will grow at a rate of 22.0% per annual year.
Driving factors could be multiple. The importance of fingerprint-enabled touchscreens has been established in
government bodies, banks, and industries. At shopping malls and hospitals, showing ID card credentials has
become even more crucial. Fingerprint recognition on mobile phones is growing in popularity among users. A
lot of phones come with it [43]. It is very effortless to show your choice. Several fresh trends are burgeoning in
relation to the Internet of Things employed. It helps with many things and keeps people away from danger. With
these tools, already-connected things are going to track fingerprints. They can read your words, eyes, lips,
fingers as well. After those steps, people will not worry about safety while using their linked gear. In place of
passwords or passcodes, just show who you are with your body. Then they are going to start believing in you,
and the probability of your being truthful is higher. Residences are much more fun for users who don't have to
lug around a physical key or remember some complicated password. Biometrics could also be another way to
affirm someone's identity in the Internet of Things. Health care, safety, smart homes, and smart houses [44] are
just some of the things that need to keep an eye on people. It will be safer and better for everyone.

I11. QUANTITATIVE EEG CORRELATES OF ‘KRIYA YOGA’

For people whose job is caring for others, they are sick people themselves for the most part. The viral illness
cases like coronavirus disease 2019 (COVID-19) have now risen to greater heights. This means that, over time,
the troops on the front lines are being increasingly maimed by an unwholesome atmosphere. There comes in
grow the stress, the anxiety, and the fear in raw proportions. Young and his colleagues surveyed HCWs
throughout the state and found that nearly half said their mental health got worse during the COVID-19 era. It
meant that considerations for self-harm were on the minds of these people. Attention to the mental well-being of
health-care professionals should be a priority. [45] looked at the major stressors and coping strategies impacting
on the mental health of HCWs. Based on their findings, they contend that people need treatment and effective
strategies to deal with their issues. Additionally, Kriya Yoga (KY) deserves recognition for having a major
relaxation component wherein all may benefit. An excellent deal can be understood about the inner workings of
the brain through EEG. Observe the oscillations in terms of their power and frequency: that's what KY does to
the mind. The activation of these EEG waves induces a sort of awakening, along with an alternate utilization of
the brain's capacities. The calm and alert state is most likely to activate this type of wave. These waves seem to
correspond to the communication among the Thalamocortical network cells. Among the many tasks that alpha
waves carry out for the body, pleasant and good input appears to be their fruitfulness. Those who possess alpha
waves will possess the memory of things while in an active state of cognitive work. Alpha waves assist in
memory and understanding of what is read [46].
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Figure 2. KY's constituent parts.

As per the reference of the event with ky saying beyond the figure 2, the KY time slot could be reserved by those
involved in the study at that time. All the participants had to attend at least one lesson in person with the teacher,
as they did not know much about KY. Mobility improved one's posture, breathing, and prayer. There was
someone teaching yoga, which could be useful in understanding the KY method better or for calming down in
case of fear. The practical was followed by a movie for a week, and the participant was provided with a handout
to work on at home for six weeks. Some people that were participating in the study were not given help during
the study. Participants in the survey will be able to continue their KY practice after the study [47].

IV. EEG-BASED STRESS DETECTION SYSTEMS

The main objective of this study field is to develop EEG-based instruments for quick stress detection in
individuals. The equipment may also serve as relaxants when handling various stress sources. By monitoring
brain waves, one can tell what kind of worry it is. Developed an EEG-based stress measuring device that works
in real time and is predominantly paired with yoga-based relaxation techniques in [48]; the inventors took into
consideration the effects of yoga. Many people also noted that deep breathing and meditation could help slow
down alpha waves. It would have been more comprehensive if it involved other types of body monitors. [49],
deep learning models on EEG and metabolic monitoring data have been proposed to distinguish among various
levels of stress. It would be too costly to run to get yoga equipment that is mobile. However, it was more
efficient in organizing data. A study [50] had subjects practice yoga for extended periods to determine the effect
on their stress management. It was found that under treatment, the levels of stress were gradually reduced within
a few weeks. The exercise mats were too large to fit into homes, they said. After practicing yoga, EEG was used
to measure the resultant change in the brain states [S1]. They were much less stressed after doing yoga. This
research cannot be implemented in real time because the data are collected, but not analysed, as it occurs.

A. Hybrid Deep Learning and Machine Learning Approaches for Stress Detection

With the help of deep learning and machine learning, a lot of brain scans have been used to detect stress more
quickly and more accurately. These ways work better in real life because of all of this. An EEG dataset could be
used with a mixed deep learning model [52] to show how stressed out different people are. In this case, they
would work together. A Discrete Wavelet Transform (DWT) and a Convolutional Neural Network (CNN) are
what they are. This model was also very good; it got it right 98.10% of the time. This tool can help you find the
attitude that makes you feel stressed. A model that combined BiLSTM and Decision Trees helped them tell the
difference 82.91% of the time between people who were calm and people who were worried. You could
understand and use machine learning and deep learning better when you use them together [53].

B. Short-term Meditation and Brain Activity

The brains and autonomic nervous systems (ANS) of people who meditated for a short time, especially when
they were not doing anything, changed. The ANS and EEG of people who learned Taoist meditation for a short
time were studied in [54] to find out what happened. People were relaxed and had more theta and alpha waves
when their brains were at rest, according to the study. It was clear that the meditation didn't change anything. To
put it another way, the workouts went better when there was time to rest rather than think.
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C. Yoga’s Psychophysiological Impact

The study attempts to investigate the real-world applications of yoga in stress-related conditions, using EEG,
HRYV, GSR, and EMG, with the study of yoga as a stress reliever [55]. The review also indicated that regular
yoga practice could help you not only modulate your autonomic nervous system but also enhance the functioning
of your parasympathetic nervous system, thereby offsetting some of the effects of stress on your cognition. In
[56], a study was conducted in order to corroborate some of the findings about yoga and its general mental health
benefits. It was concluded that yoga is working for your mental health in that it promotes stress reduction and
calm, another avenue by which stress could be explored apart from others..

TABLE II: YOGA-INTEGRATED EEG-BASED STRESS DETECTION: DEEP LEARNING VS. MACHINE LEARNING

Study Year | Method/Architecture | Sensors Used | Accuracy Key Findings Limitations Yoga Integration
Ravi et | 2025 | EEG monitoring in | EEG only Report not | Meditation and | Not enough | Direct: deep
al. [28] real time made breathing lead to | mixed sensors breathing and

less alpha meditation

activity
Patel et | 2022 | Deep learning (CNN | Physiological | High (no | Better accuracy | High cost to | Indirect: yoga
al. [29] and RCN) instruments exact value | in classifying compute; can't | gadgets that find

and EEG given) be taken with | stress
you
Singh et | 2025 | Wearable EEG | Wearable Not reported | Less stress over | Large gear; not | Long-term  direct
al. [30] analysis EEG time over weeks | good for home | tracking of yoga
use therapy
Vijay et | 2023 | EEG analysis EEG Not reported | A great deal less | No review in | Direct: changes in
al. [31] stress after yoga | real time how the brain works
after yoga

Roy et al. | 2025 | Hybrid CNN-DWT EEG 87.10% Very good | Only allowed in | Useful for yoga
[32] accuracy for | certain places practices

classifying stress
Madhu et | 2019 | Decision Trees and | EEG 71.81% Precise Moderate Integration of direct
al. [33] BiLSTM description  of | accuracy meditation and

meditation states Rajyog
Rusinova | 2024 | Monitoring of EEG | EEG + ANS Report not | More theta and | Only has effects | Teach yourself
etal. [34] and ANS made alpha waves | during rest times | Taoist  meditation

when not directly

meditating, but

when at rest
Goud, B. | 2025 | Multiple types of | EMG, HRV, | Report not | Better control of | Complex set-up | Direct and all-
etal. [35] bio signals GSR, and | made the  autonomic | with many | encompassing

EEG nervous system; | sensors effects of yoga
less sympathetic
action

EEG applications to identify stress have achieved success due to deep learning and machine learning. The results
are summarized in Table 2. This can be paired up with yoga or any other means for improvement. That is the big
one.

D. Systematic Reviews on Yoga and Stress Relief

Through changes in muscles and the way the body works, one study looked at how yoga can help worried
people. Something else has looked at what other things have been found. The study [57] looked at a lot of
different measures to see how yoga helped people deal with stress. The study also found that yoga can help
people deal with their feelings and calm their sympathetic nervous system. [58] also looked into how yoga and
meditation can help people who are sick with brain or nerve problems. People who did these things had more
alpha and theta waves in their brains. They felt better and could handle stress better after doing this.

V. CONCLUSION

Deep learning, EEG-based neurophysiological tracking, and yoga can all be used together to help find and treat
mental stress. That was the main point of this in-depth study. It is now possible to find and group stress levels
very well using machine learning and EEG signal processing. More than 98% of the time, they were right. This
method helps us begin to understand how stress and emotions alter the brain. One of these ways is the spectrum
analysis. Other ways are the time-frequency methods and the power difference methods. Kriya yoga and other
types of yoga have been shown to change the way brain waves are organised by brain scans and other studies.
One of these changes is having more alpha and theta sway. You may feel less worried and more at ease after
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making these changes. There are two types of mental health care that you should use together: objective EEG-
based stress tracking and personalised yogic help. When you take care of your mental health in this way,
problems are found and fixed. In the future, the main goal should be to make small, simple stress monitors that
can track stress in real time and tell each person what yoga to do. These tools will help people do their jobs better
every day. Al can be used to find signs of stress and yoga methods that have been shown to help people with
mental health problems in a way that doesn't hurt them. More and more people around the world are having
mental health problems. This is something that people who work in healthcare and are stressed out should really
think about. This is very important.
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