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Abstract: This research conducts a thorough examination of the physiological reactions to stress,
particularly in the setting of remote work and virtual learning environments, in light of the
heightened stress levels observed among workers and students during the COVID-19 pandemic.
The study carefully examines several factors that affect stress levels in both remote workers and
students, recognising the importance of understanding these responses. The research used a
multidisciplinary methodology, integrating perspectives from psychology, physiology, and
technology, to elucidate the principal elements that exacerbate stress in these populations. The
suggested approach has significant effects on occupational health because it provides remote
workers with access to tools and resources that can improve their work environments. Similarly,
the system can enhance the health of students learning online by providing them with essential
support during the challenges of remote learning. Additionally, this technology can be applied in
areas beyond these. It is useful in telemedicine and helps create technology-based solutions for
managing stress and improving health. We aim to help individuals manage the stress of working
from home and learning online by leveraging new technologies and a deeper understanding of
psychology. Ultimately, our goal is to help people become more resilient and healthy in the face of
these new challenges.

Keywords: Stress Management, Remote Workers, Students, Mental Health, Physiological
Responses, Technological Innovations, Embedded Systems, Real-Time Operating System (Rtos)

1. Introduction

The COVID-19 pandemic has created unprecedented issues for individuals globally,
with workers and students especially vulnerable to heightened stress levels due to the
sudden transition to remote work and virtual learning [71]. This research begins a critical
examination of stress management solutions designed to meet the specific needs of
communities significantly affected by this global crisis on mental health [59]. In the midst
of the turmoil brought on by the epidemig, it is essential to comprehend the physiological
reactions to stress. Both remote workers and students are facing new sources of stress,
including feeling more isolated, struggling with technology, and pressure to excel
academically [97]. To effectively address these issues, it is crucial to thoroughly investigate
the causes of stress and identify actionable solutions that promote well-being in the face of
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adversity [90]. The goal of this project is to integrate psychological insights with new
technologies to create a comprehensive approach for remote professionals and students to
manage stress [99]. The project aims to develop a comprehensive system that provides
personalised advice and suggestions tailored to each individual's needs and preferences,
leveraging innovative concepts in psychology and technology. The ramifications of this
research transcend the domains of occupational health and instructional technology [70].
The study's contribution to the development of technology-driven solutions for stress
management suggests potential applications in telemedicine, as well as the enhancement
of overall health and well-being [83].

Stress is a normal response of the body and mind to perceived dangers or
expectations [84]. During the COVID-19 crisis, many people were under a lot of stress
because they were unsure about the future, their daily routines were disrupted, and they
were always at risk of getting sick. Remote workers experienced a dissolution of
conventional distinctions between professional and personal lives, leading to prolonged
working hours and perpetual connectedness. Students faced increased academic stress
due to online tests, unreliable internet connections, and fewer opportunities to seek help
from their peers [54]. In both groups, the lack of physical engagement and supportive
social situations heightened the perception of isolation, worsening feelings of anxiety and
sadness. Research has demonstrated that prolonged stress results in the overactivation of
the hypothalamic-pituitary-adrenal axis, leading to dysregulation of cortisol, which
adversely affects concentration, decision-making, and emotional stability [73]. These
physiological impacts demonstrate the importance of implementing organised
interventions that mitigate the negative effects of stress and help individuals learn to cope
with it healthily [96].

Mindfulness, physical activity, relaxation techniques, and therapy remain effective
ways to manage stress. However, during the pandemic, their usefulness was limited by
rules on travel, social distancing, and the inability to attend in-person treatment or group
activities [62]. This restriction highlights the importance of integrating digital technology
and embedded systems to develop innovative methods for providing mental health
support remotely. Smartphones, wearable devices, and sensor-enabled platforms are
ubiquitous, which means there is ample opportunity to create systems that continuously
monitor physiological indicators such as heart rate variability, galvanic skin response, and
sleep patterns [82]. By utilising Al algorithms to analyse these indicators, individuals can
receive real-time feedback and guidance to help them manage stress before it escalates.

Embedded systems are an ideal platform for these kinds of applications because they
can operate independently, analyse data quickly, and integrate seamlessly with other
digital systems [95]. An embedded system is a controller programmed and controlled by
a real-time operating system, with a specific purpose within a larger mechanical or
electrical system. This is generally done in real-time, which means that the embedded
system must deal with computing limits [81]. It is built into a complete gadget, which
typically includes both hardware and mechanical components. Embedded systems
control numerous items that people use daily. Ninety-eight per cent of all microprocessors
are designed to be part of embedded systems [60]. When compared to general-purpose
computers, embedded computers are typically smaller, consume less power, operate in
harsh conditions, and cost less per unit. This comes at the cost of restricted processing
resources, which makes programming and interacting with them significantly more
challenging [85]. However, by leveraging the intelligence of the hardware, utilising
existing sensors, and capitalising on a network of embedded units, you can optimise the
existing resources and introduce new features that extend beyond current capabilities [98].

When it comes to managing stress, embedded systems can be used to monitor
situations and intervene when necessary, without disrupting users [69]. For instance,
wearable devices equipped with biosensors can continuously monitor physiological stress
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indicators throughout the day and transmit the information to a central embedded
controller for processing [94]. When stress levels rise, the system can then provide
individualised suggestions, such as guided breathing exercises, reminders to take breaks,
or alerts about poor sleep habits [63]. Embedded systems ensure low latency and
dependable responsiveness by operating in real-time and utilising lightweight
computational models [80]. These traits are especially important for managing stress, as
acting quickly can stop things from getting worse and help people feel better emotionally.

Additionally, embedded systems enable you to combine multiple smart strategies
that enhance their performance [76]. For example, power management is crucial for
wearable gadgets because prolonged use can quickly drain their batteries. Smart
embedded algorithms can reduce power consumption by only activating sensors when
necessary, utilising effective data compression, or employing edge computing strategies
that minimise the need for continuous cloud connectivity [56]. Adaptive learning systems
can also create more customised stress management plans by analysing past data and
identifying patterns unique to each user. The system becomes increasingly effective at
predicting stressful occurrences and suggesting the most effective ways to deal with them
over time [91]. This individualised approach is consistent with psychological theories of
stress management that highlight variations in coping mechanisms and resilience among
individuals.

Embedded systems can be used for stress management in more than just individual
users; they can also be used in larger social settings. As more companies transition to
hybrid or fully remote work models, remote workers become an increasingly important
group of individuals [61]. Embedded systems can be utilised in workplace health
programs to monitor employees' health and well-being, helping them avoid burnout. For
instance, businesses might provide their workers with wearable gadgets that connect to
built-in platforms, which collect anonymous data and display patterns of stress within
groups [89]. Organisations can use this information to create initiatives that support their
employees, such as adjusting workloads, introducing wellness programs, or enhancing
digital collaboration tools [79]. At the same time, strong rules about privacy must be
followed to protect personal information and provide employees discretion over how their
information is used.

Likewise, students can gain advantages from embedded devices designed for
educational environments [75]. During the epidemic, students were stressed due to
schoolwork, the inability to socialise, and uncertainty about their future career paths.
Smart devices that integrate with learning platforms could provide students with tools to
monitor their stress levels and alert them when mental fatigue is hindering their learning
[64]. Embedded systems could potentially be connected to internet counselling services or
peer support networks, making it easier to access emotional help when needed [86]. As
education continues to embrace digital change, incorporating stress management
techniques into learning technologies offers significant potential for enhancing both
academic achievement and psychological well-being.

Another essential consideration is the role of embedded systems in telemedicine and
remote healthcare delivery [77]. The epidemic accelerated the adoption of telehealth
services worldwide, demonstrating how digital technologies can help people access the
care they need. Healthcare professionals can utilise wearable devices and mobile apps
integrated into embedded systems to develop remote stress monitoring platforms that
support patients. These technologies can securely send data to doctors, allowing them to
continuously monitor mental health markers without needing to visit the office [55].
Utilising blockchain-based frameworks and secure communication protocols can help
safeguard and maintain the privacy of health data. This ensures that people trust the
system and feel confident about using it in their daily lives [92].
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When you include embedded systems in stress management plans, it also brings up
major ethical and technical

issues. It is crucial to ensure that physiological measurements are accurate, not to
rely too heavily on technology, and to safeguard against biases in algorithms.
Additionally, accessibility must be a top priority so that people from all walks of life,
especially those living in rural or low-income areas, can afford and utilise technology [58].
If these systems aren't open to everyone, the benefits of integrated stress management
systems could only accrue to some groups, exacerbating current disparities [87]. To
address these issues and ensure that embedded technologies for stress management are
safe, effective, and equitable, psychologists, engineers, data scientists, and policymakers
must collaborate across disciplines.

In the future, advancements in artificial intelligence and machine learning are likely
to further enhance embedded systems [67]. Deep learning algorithms on optimised
integrated hardware can evaluate complicated physiological signals more accurately.
Reinforcement learning models can also change intervention techniques based on real-
time feedback [100]. Neuromorphic computing and quantum-inspired architectures are
also emerging technologies that could make embedded systems more powerful without
requiring increased energy consumption [74]. These new ideas will enable the creation of
even more advanced stress management tools that seamlessly integrate into users' lives
without being intrusive and adapt to their individual needs [93].

The combination of psychology, technology, and embedded systems presents an
opportunity to make a significant impact on one of the most pressing problems of the post-
pandemic era [72]. Creating embedded platforms for stress management not only helps
with the immediate effects of the COVID-19 situation, but it also makes people more
resilient to future problems [78]. Embedded solutions can be highly beneficial for mental
health, reducing burnout, and enhancing quality of life in settings such as remote work
environments, schools, and hospitals [65]. By utilising the advantages of embedded
systems, society can move toward a more comprehensive view of health that recognises
the relationship between mind, body, and technology.

The COVID-19 pandemic has highlighted the susceptibility of remote workers and
students to heightened stress levels due to unparalleled disruptions to daily life.
Conventional stress management techniques, although beneficial, proved inadequate in
addressing the unique issues of this situation [68]. Embedded systems are a valuable tool
for building technology-driven stress management solutions because they are efficient,
flexible, and capable of monitoring things in real-time [88]. By merging psychological
insights with smart, embedded platforms, we can create personalised, easy-to-use, and
effective therapies that help people better manage stress. This strategy has effects that go
beyond only recovering from the epidemic [57]. It will also have long-lasting effects on
workplace health, educational innovation, and telemedicine. Through ongoing study,
development, and ethical monitoring, embedded systems have the potential to change the
way people perceive and manage stress, ultimately leading to a healthier and more
resilient future [66].

Literature Review

During the COVID-19 pandemic, working from home (WFH) has led to increased
stress among people. New data indicate that the issue has affected individuals who work
or attend school online. Stress is the body's natural response to events that occur within
and outside of it [2]. Stress is a normal part of life, but if you work online and are around
stressors for a long time, it can cause major health problems if you don't do anything to
control it. We have conducted numerous studies to identify the key factors associated with
the stress levels of online workers. Our research led to the development of a desktop
program that can tell you how stressed you are in real time [37]. The results showed that
our system, as a whole, was able to produce outputs that were more than 70% accurate. It

Central Asian Journal of Medical and Natural Science 2025, 6(4), 2485-2500. https://cajmns.centralasianstudies.org/index.php/CAJMNS



2489

will make the best guesses on how to avoid health problems [22]. Our primary goal is to
support individuals who work online in leading healthy lives. We will provide users with
updates based on the input we receive from them in the future. In the future, our system
will be the most valuable tool for online workers [42].

Mindfulness meditation has been practised by experts and young people for
hundreds of years. Regular contemplation practice can help calm your mind and have a
positive impact on your overall health [40]. Emotional intelligence, or EQ), is the ability to
understand and manage your emotions effectively. Studies show that EQ is a better
measure of growth and well-being than IQ. Job stress occurs when an employee's needs
don't align with their skills, resources, or abilities. Studies indicate that "thought decrease"
or "mental quietness" may exert specific effects on work-related stress and emotional well-
being. Many people turned to the internet to continue meditating, as it was easily
accessible and helped them, especially during the pandemic [8]. The primary objectives of
this article were: 1) To examine the disparity between the experimental and control groups
on the aspects of emotional intelligence. 2) To examine the disparity between the
experimental and control groups for the aspects of Work Stress [51]. An empirical-
analytical methodology was employed via a comprehensive evaluation of current
literature and two established questionnaires to examine the Emotional Intelligence and
Work stress levels of participants participating in online meditation. An experimental
research design was utilised to gather data for this study. Stress and emotional health are
closely related in their impact on a person's overall well-being.

Many research groups are paying close attention to how to make work better for
people [50]. Digital transformation in human factors and ergonomics will especially give
the next generation of the socio-technical workforce more influence [36]. The core of this
digital transition is the employment of wearable sensors, collaborative robots, and
exoskeletons, along with new technologies that can measure human ergonomics in real
time. In this context, this study addresses the unresolved issue of calculating the contact
wrench experienced at human extremities (e.g., hands), where direct sensor readings are
impractical [39]. We call our method "non-collocated wrench estimation" because we want
to find the wrench at known contact points without using any direct force-torque sensor
readings at those points [52]. We accomplish this by enhancing the stochastic inverse
dynamics framework for humans through the incorporation of a centroidal dynamics
constraint, enabling a dependable non-collocated estimation of the interaction wrench and
the joint torques (articular stress) resulting directly from the interaction [7]. Our method
of non-collocated estimation has been rigorously tested for both payload estimation and
articular stress estimation in validation and experimental situations involving dynamic
human movements, such as walking [41].

In the upcoming Industry 5.0, people will play a crucial role in the human-cyber-
physical system [1]. Inappropriate job materials cause stress and have negative impacts
on human performance. To monitor workers' health while they are working, engineering
apps detect physiological signals [21]. This way, the work content may be changed as
needed [53]. The primary objective of this study is to determine whether heart rate
variability (HRV) can serve as a reliable and accurate method for measuring acute work-
content-related stress (AWCRS) in real-time when individuals are working in an industrial
setting. Second, we intend to present a more extensive application of heart rate variability
(HRV) as a stress indicator in this context. Ways: A search was performed in Scopus, IEEE
Xplore, PubMed, and Web of Science from January 1, 2000, to June 1, 2022. Eligible articles
are examined for study design, population, evaluation of AWCRS, and its correlation with
HRV. Results: Fourteen studies fulfilled the inclusion criteria [4]. There was no
randomised controlled experiment (RCT) to examine the link between AWCRS and HRV.
Five observational studies were conducted. Nine other studies assessed both AWCRS and
HRYV, although their correlations were not examined [35]. Findings indicate that HRV does
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not completely represent the AWCRS during labour, and measuring the impact of AWCRS
on HRV in a genuine manufacturing setting presents challenges.

Facial expressions show what people are thinking and feeling. It provides the
spectator with numerous social cues, such as what to pay attention to, what they want to
do, and how they feel. People think of it as a powerful way to communicate without words
[9]. Examining these expressions provides a markedly deeper understanding of human
behaviour. Al-based Facial Expression detection (FER) has emerged as a significant
research area in recent years, with applications in dynamic analysis, pattern detection,
interpersonal interaction, mental health monitoring, and numerous others [14]. However,
because the COVID-19 pandemic has prompted people to use online platforms more
frequently, there has been a strong need to develop a new FER analysis framework to keep
pace with the increasing volume of visual data from videos and photos.

Additionally, the emotional facial expressions of children, adults, and older people
differ, which must also be considered in the FER study [20]. Numerous studies have been
conducted in this area. However, it lacks a comprehensive overview of the literature,
which would provide insight into past research and suggest future directions. The authors
of this study have done a thorough review of Al-based FER methods, covering datasets,
feature extraction methods, algorithms, and current achievements in facial expression
recognition [3]. This is the only review paper that discusses all aspects of FER for different
age groups, and it will have a significant impact on the research community in the next
few years [38].

Project Description

The current digital stress management system differs significantly from conventional
ones [15]. It requires a comprehensive approach to identifying, managing, and mitigating
stressors in people's lives. The system utilises powerful sensors and data analytics to
continuously monitor physiological signs of stress, including heart rate variability and
sleep patterns [10]. It features an intuitive interface that is compatible with various devices.
Obtaining this data in real-time enables the identification of the exact causes of stress,
facilitating prompt intervention to mitigate it. Each user receives personalised advice on
how to manage stress, including guided meditation sessions, breathing exercises, and
physical activities tailored to their preferences and stress levels. Users can also set specific
stress management goals and track their progress over time [6]. The system gives them
visuals and information that help them understand their stress patterns. Timely reminders
and notifications encourage consumers to take actions that help them manage stress [23].
At the same time, utilising external resources such as online wellness programs and mental
health services can enhance overall health and resilience. In short, the digital stress
management system provides people with a proactive, individualised, and long-lasting
approach to managing stress, empowering them to take charge of their mental health and
well-being in today's fast-paced environment.

The system also features tools that encourage people to engage in stress management
activities on a regular basis [43]. Timely reminders and notifications encourage users to
take actions that help them manage stress, which keeps them on track to achieve their
goals. The system also integrates with external resources, including online wellness
programs and mental health services, providing users with access to a wealth of
information and support [11]. To summarise, the digital stress management system is a
proactive, tailored, and long-term approach to managing stress [13]. The system
empowers people to take control of their mental health and well-being in today's fast-
paced environment by monitoring their physiological signs of stress, providing
personalised advice, and tracking their progress toward their goals.

Proposed System

The proposed method aims to circumvent problems by providing a separate desktop
application [19]. It has ECG sensors, control modes, and tailored treatments that help
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people manage their stress. It was designed to meet the unique needs of remote work
during the pandemic, ensuring that everyone receives the support they need to stay
healthy and productive [44]. We use a Convolutional Neural Network (CNN) technique
to analyse ECG data in our study. Using deep learning, CNN quickly identifies complex
patterns in ECG signals, which enhances the accuracy and utility of stress assessment in
our stress management system [16].

Electrocardiography (ECG) is a valuable tool for monitoring the heart's electrical
activity, which can help doctors diagnose heart conditions [29]. However, ECG signals can
pick up noise, which can obscure critical parts, such as the PR and QT intervals. The
ADB8232 Single Lead Heart Rate Monitor is designed to solve this problem by serving as
an operational amplifier (op-amp) to help obtain a clear signal from these intervals, even
in the presence of significant noise [49]. This module is an integrated signal conditioning
block for ECG and other bio-potential measurement applications. It has all the capabilities
you need to connect to microcontrollers, such as Arduino [5].

There are a few important steps to making a Convolutional Neural Network (CNN)
for Al to find sweat [34]. Initially, a heterogeneous dataset comprising both sweat and
non-sweat scenarios is assembled to guarantee representation across different conditions
[45]. After this, data preprocessing methods, including scaling, normalisation, and
augmentation, are used to make the dataset more consistent and easier to learn from [30].
The dataset is carefully labelled to indicate whether perspiration is present, which serves
as the basis for supervised learning. After that, the architecture of the CNN is built, using
either a standard design, such as VGG or ResNet, or a proprietary one. To train the model,
its weights are optimised across epochs on the labelled dataset. A separate validation set
is utilised to stop overfitting [12]. Hyperparameters are adjusted to achieve optimal
performance, and the model's effectiveness is evaluated on a separate test set using metrics
such as accuracy, precision, recall, and F1 score. After being tested, the CNN may be used
in real-world situations, whether it's in mobile apps, web services, or other platforms.
Continuous improvement remains important, and regular updates and retraining ensure
that the model can adapt to new situations and datasets [24]. When using Al models for
sensing or monitoring applications, the ethical issues of user privacy and consent are
crucial (Figure 1).

Fully
connected
Convolution layer

layer 1 Convolution

Max pooling
layer 1 Output
layers

Input Layer

Figure 1. CNN Block Diagram.

There are several important processes and considerations to keep in mind when
creating a Convolutional Neural Network (CNN) for Al to detect sweat. These steps
include collecting and cleaning data, designing the model, training it, testing it,
implementing it, and continually improving it over time. This step is crucial for creating
a system that can reliably and effectively detect perspiration, which may be utilised in
various industries [28]. This article goes into great detail about each step in creating a CNN
to detect perspiration and the ethical issues that should be considered at every stage [46].
Convolutional Neural Networks (CNNs) have performed very well in numerous
computer vision tasks, including image classification, object detection, and image
segmentation. There has been considerable interest in employing CNNs for biomedical
applications over the last several years. For example, they can be used to examine medical
images and identify physiological signals [33]. One such use is detecting perspiration,
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which can provide important information about a person's health, hydration, and level of
physical activity.

Collecting Data: The first step in creating a CNN that can detect sweat is to gather a
variety of data that includes both sweaty and non-sweaty situations. This dataset should
include pictures or sensor data that show diverse skin types, various lighting conditions,
and different levels of activity. The dataset should be carefully curated to ensure it is
balanced and accurately represents the group of people it is intended to represent [25].
Preparing Data: After gathering the dataset, it needs to be cleaned up to make it more
accurate and useful for training the CNN. This could involve adjusting the size of pictures,
ensuring that all pixel values are consistent, and adding more data to increase its size and
diversity. Data augmentation methods, such as flipping, rotating, and scaling, can help
the model perform better with data it hasn't seen before. Labeling. The next step is to mark
each data point in the dataset to indicate whether it has perspiration on it [47]. For
supervised learning to be effective, the labels must be accurate. This is because they
provide the model's predictions with real-world examples to compare them to during
training.

The structure of CNN. The success of the sweat detection system depends on
choosing the right CNN architecture. Another option is to create a custom CNN
architecture according to the task's needs. Training: After choosing the CNN architecture,
the model needs to be trained on the labelled dataset. The model learns to identify patterns
and features in the data that indicate sweat production as it is being trained [18]. The
purpose of the training phase is to minimise a loss function that measures how far off the
model's predictions are from the ground truth labels. To do this, the model's weights are
optimised using gradient descent and backpropagation. Hyperparameter Tuning: The
learning rate, batch size, and choice of optimiser are all hyperparameters that can have a
significant effect on how well the CNN performs [27]. Experimenting with and validating
these hyperparameters can help make the model more accurate and better at generalising.

Assessment: After training, a different test set is used to evaluate how well the CNN
performs. You can use metrics such as accuracy, precision, recall, and F1 score to measure
how well the model performs in detecting sweat. To make sure the model is strong and
reliable, it should be tested on a wide range of test data. Deployment: After training and
testing the CNN, it can be deployed in real-life applications [48]. For example, this could
involve integrating the model into a mobile app, a web service, or another platform that
can detect sweat. It is important to make sure that the model that is put into use fits the
application's performance and ethical standards [17]. Always Getting Better: Developing
a CNN that can detect sweat is an ongoing process that requires continuous improvement.
The model can remain useful and relevant by receiving regular updates and retraining to
keep pace with evolving situations and datasets. Things to think about when it comes to
ethics [31]. When creating and using a CNN to detect sweat, ethical considerations should
always take precedence. These include ensuring that the people whose data is being used
have given their consent and that their privacy is protected, reducing bias in the dataset
and model, and clearly explaining to stakeholders what the technology can and can't do.
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Figure 2. Layer Architecture of CNN.

To create an artificial intelligence system that can detect perspiration, several steps
are required, including collecting data, cleaning it, designing the model, training it, testing
it, utilising it, and continually improving it [26]. Researchers and developers can create
reliable and useful systems for detecting sweat by following these procedures and
considering the ethical implications of the technology [32]. These systems can be utilised
in healthcare, sports science, and biometric verification applications (Figure 2).

Applications

Real-time Systems: Embedded C is a popular language for developing real-time
systems, including medical devices, automotive electronics, industrial automation, and
consumer electronics [107].

Programming Microcontrollers: The primary language used to program
microcontrollers is Embedded C. Microcontrollers are tiny computers that operate
independently and are utilised in embedded systems [103]. They typically lack sufficient
computing power, memory, or means to send and receive data.

Peripheral Control: With Embedded C, developers can interact with hardware
peripherals such as GPIO (General Purpose Input/Output) and UART (Universal
Asynchronous Receiver/Transmitter).

Low-level programming: Embedded C programming often involves low-level tasks,
such as modifying memory, manipulating bits, and accessing registers directly. For
embedded systems with limited resources to function effectively, they require this level of
control [104]. Handling Interrupts: Embedded C allows for interrupt-driven
programming, which means that code can be stopped by events outside of the program,
such as timer overflows, GPIO changes, or the receipt of serial data. These events are
handled quickly with the help of interrupt service routines (ISRs).

Power Optimisation: Programmers who work with embedded C generally optimise
their code to utilise less power, as many embedded devices run on batteries or require
efficient energy usage [106]. To save power, sleep modes, clock gating, and low-power
peripherals are used.

Embedded C is also used to create software for RTOS (Real-Time Operating
Systems), which enable embedded computers to schedule tasks, run multiple tasks
concurrently, and manage resources. RTOS enables the development of complex
embedded applications that can execute multiple tasks concurrently. Embedded C is a
powerful and flexible language for making software for embedded systems [101]. It
provides precise control over hardware peripherals and makes efficient use of resources.
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Safety-Critical Systems: Embedded C is widely used in safety-critical systems, such
as those in the aerospace, defence, and medical fields, where dependability and fault
tolerance are crucial.

4 A B & D E

1 ECGValue Status

2 ECG:405  Status:normal | X:-0.16 Y:-0.59 Z:9.45 m/s2
3

Figure 3. Sample Output.

In conclusion, our proposed approach represents a significant step forward in
addressing the challenges of stress management, particularly in the context of working
from home during the pandemic [108]. We aim to address the current issues by providing
a specialised desktop app that integrates with ECG sensors, control modes, and
individualised therapies. This will help people lead healthier and more productive lives.
Adding a Convolutional Neural Network (CNN) algorithm to our system to analyse ECG
data makes stress assessment more accurate and useful. Our method utilises deep learning
to identify complex patterns in ECG signals efficiently, thereby enhancing the accuracy of
stress monitoring and intervention strategies [105]. Our new method not only addresses
the unique challenges of working from home, but it also lays the groundwork for effective
stress management solutions in various situations. This will lead to better health outcomes
and more productivity for individuals (Figure 3).

In conclusion, the IoT-Enclosed Stress Analysis and Recommendation System for
Humans via Data Monitoring utilising the CNN project effectively established the
feasibility of real-time stress monitoring and recommendation. By utilising ECG sensor
data and IoT technologies, we were able to accurately assess the stress levels of individuals
and provide them with timely suggestions for activities that would help them relax [102].
The results indicate that IoT and machine learning can help individuals feel better and
manage their stress.

2. Conclusion

Adding machine learning techniques to the project could enhance its ability to
analyse and predict data. We can develop predictive analytics tools that can estimate stress
levels and suggest personalised therapies by training models on the data we have
collected. Adding more sensors to the project could provide a clearer picture of how users'
bodies react to stress. Adding other sensors, such as galvanic skin response sensors or
temperature sensors, could provide a more comprehensive understanding of what causes
stress. Making apps for mobile devices. If you created a mobile app that integrated with
the project, people could use it to check their stress levels and access help while on the
road. The software can provide users with real-time feedback, remind them to engage in
activities that promote relaxation, and track their progress. This would make users more
engaged and supported. Cloud Integration for Storing and Analysing Data: Using cloud-
based solutions for storing and analysing data would make it easier to scale and access.
By safely storing data in the cloud, we can make it easier to access it remotely, collaborate
on research, and perform more complex analytics. To get the most out of the project's
desktop or mobile app, you need to continually improve the user interface and experience.
To make users happier, it will be crucial to conduct user testing and gather feedback to
enhance the design and functionality of the interface. Our project primarily focuses on
managing stress when working or attending school from home, but it may also be
applicable in other areas. Examining how the project can be applied in healthcare, sports

Central Asian Journal of Medical and Natural Science 2025, 6(4), 2485-2500. https://cajmns.centralasianstudies.org/index.php/CAJMNS



2495

performance monitoring, or personal wellness could increase its impact and reach a
broader audience.
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