27 N3y
’%JSREN{%
I

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 08 Issue: 05 | May - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

Stress Detection Based on Naive Bayes Algorithm

Authors:
Aditya kr. Verma , Ashu Pundir , Harshita Sharma

Guide Prof. : Mr.Badal Bhusan

Assistant Professor,
Department of Computer Science and Engineering ,
IIMT College of Engineering , Greater Noida , U.P

Abstract :

Tension is a widespread concern impacting the mental and physical health of individuals, resulting in various
health issues. Machine-based learning (ML) has emerged as a favored tool for identifying tension. ML strategies
have displayed encouraging outcomes in recognizing trends and attributes from different physiological and
behavioral data streams such as heart rate, blood pressure, and vocal signals. The main objective of utilizing ML
for tension detection is to offer precise, non-invasive, and economical approaches for early tension identification
and intervention. Overall, ML-based tension detection shows substantial potential for delivering an impartial,
effective, and expandable strategy for tension monitoring and intervention. Additional exploration is needed to
tackle the obstacles linked to data compilation, attribute extraction, and model adaptation to varied populations
and scenarios.
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Motivation :
Key motivations for undertaking this project include:

Health Impact: Stress is linked to numerous health issues such as anxiety, depression, cardiovascular diseases,
and immune system dysfunction. Early detection and management of stress can mitigate these health risks and
improve overall health outcomes.

Preventive Measures: By predicting stress levels in individuals, preventive measures can be implemented to
intervene before stress escalates to chronic or severe levels.

Non-Invasive Monitoring: Machine learning offers a non-invasive approach to monitor stress using
physiological and behavioral data, eliminating the need for invasive procedures and providing a more
comfortable experience for individuals.

Cost-Effectiveness: Developing accurate stress detection methods using machine learning can lead to cost-
effective interventions and treatments, benefiting both individuals and healthcare systems.

Technological Innovation: Exploring machine learning for stress detection represents an innovative application
of technology in addressing mental health challenges, potentially opening new avenues for research and
development in this field.

Improving Quality of Life: Ultimately, the project aims to improve the quality of life for individuals by offering
timely interventions and personalized stress management strategies based on objective data analysis.
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LITERATURE SURVEY

Sr. Title of Paper Name of Authors Published Year Remarks

No

1. Stress Detection through wrist-based | 1.Lili Zhu 2023
Electrodermal Activity Monitoring | 2.Petros Spachos 3.Pai Chet Ng
and Machine Learining 4.Yuanhao yu

5.Yang Wang 6.Konstantinos
7.Plataniotis 8.Dimitrios
Hatzinakos

2. Advances in Neural Information | 1.Tao Zhong, 2.Zhixiang Chi, 2022

Processing Systems 3.Li Gu,
4.Yang Wang, 5.Yuanh

3. Methods, system and apparatus for | .Yuanhao 2.Raymond Pha 2021 | e
objects detection

4. Stress Detection with  Machine | 1. Pramod Bobade 2020 Algorithms Used:-
Learning and Deep Learning using | 2. M.Vani K-Nearest
Multimodal Physiological Data Neighbour,  Linear

Discriminant
Analysis, Random
Forest, Decision
Tree, AdaBoost, and
Kernel Support
Vector Machine
Accuracy Score: -
84.32% and 95.21%
5. | Automatic Stress Detection Using | 1. Shruti Gedam 2020 Algorithms Used: -
Wearable Sensors and Machine | 2. Sanchita Paul SVM and ANN
Learning: A Review Accuracy Score: -
79.58% and 79.92%
6. | Machine Learning and 1loT for | 1. Mr. Purnendu Shekhar 2017 Algorithms Used: -
Prediction and Detection of Stress Pandey Logistic Regression
And SVM
Accuracy Score: -
66% and 68%

7. 1. Suja Panicker 2019 Algorithms Used: -
machine learning techniques in | o prakasam gayathri ANN & SVM
physiology based mental stress Accuracy Score: -
detection systems 70% and 73.7%
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Literature Review:

The literature surrounding machine learning for stress detection reflects a growing interest in leveraging
technological advancements to address mental health challenges. Studies highlight the potential of machine
learning algorithms, such as Support Vector Machines and Neural Networks, in analyzing physiological and
behavioral data to identify patterns indicative of stress. However, challenges persist, including the need for robust
data collection methods and ensuring algorithm generalizability across diverse populations and contexts.

Future research directions emphasize the integration of wearable devices and Internet of Things (loT)
technologies for real-time stress monitoring and intervention. Interdisciplinary collaboration between psychology,
engineering, and medicine is crucial to advancing the field and developing more accurate and scalable approaches
to stress detection. Overall, the literature underscores the promise of machine learning in providing objective and
cost-effective solutions for stress management, highlighting the need for continued innovation and ethical
considerations in this evolving area of research.

A
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1.Introduction

Pressure is a prevalent and innate reaction to a broad array of environmental and personal elements,
encompassing job requisites, interpersonal complications, financial strains, and health challenges. It can be
characterized as a condition of emotional or physical strain stemming from an individual's interpretation of a
circumstance as demanding or taxing. Though temporary tension can be advantageous, aiding individuals in
confronting demanding scenarios, persistent or prolonged pressure can result in diverse health complications,
including unease, gloom, cardiovascular ailments, and immune system dysfunctions. Pressure is a multifaceted
occurrence that includes numerous interventions. In recent times, automatic learning methodologies have affected
physiological and mental processes. In reaction to a stimulus, the physique discharges tension hormones, such as
cortisol and adrenaline, which activate the sympathetic nervous system, instigating physiological transformations
like heightened heart rate, blood pressure, and respiration rate. These alterations are devised to prepare the
physique for a combat or escape response, facilitating rapid reactions to perceived threats. While tension is a
familiar occurrence, the subjective perception of tension can fluctuate amid individuals and situations. Hence,
precise and punctual identification of tension is crucial for devising effective tension management approaches
and has been explored as a mechanism for tension identification, leveraging various physiological and behavioral
data reservoirs to detect trends and attributes that can differentiate between tensed and relaxed states. This
methodology holds significant potential in furnishing an impartial, non-intrusive, and cost-effective means of
tension monitoring and intervention. Pressure is a psychological and physiological reaction to a challenging
scenario. It is a spontaneous response to jeopardy or peril, but when it becomes prolonged and persistent, it can
yield detrimental effects on an individual's physical and mental welfare. Tension can precipitate diverse health
challenges such as elevated blood pressure, diabetes, gloom, and unease. Early identification of tension can aid in
averting these issues and enriching the life quality of individuals.

2.Related Work

The thought of a push location framework will offer assistance specialists to foresee push levels utilizing machine
learning calculations. The analysts are proposing their work related to individual stretch discovery. Reshma
Radheshamijee et. al., [1] proposed a framework as in this venture the datasets are collected from social media. In
later times, people who encounter stretch or discouragement frequently express their contemplations and feelings
through cites or pictures posted on social media stages such as Facebook or Twitter. One ponder collected
information from Twitter posts and utilized a back vector machine and Naive Bayes calculations to foresee if a
individual is in a state of push or discouragement. The investigation moreover included wistful investigation to
classify the information into stretch, misery, and related categories. The utilize of extra procedures or calculations
may possibly make strides the comes about, with exactness and review values utilized as key pointers of victory.
To anticipate stretch and discouragement, the consider utilized a disarray framework. Confinements: The
exactness of the proposed framework may not be totally exact due to the confinements of the Twitter dataset
utilized in the study.

Alisha RM et. al., [2] proposed a framework of security measures taken for the young ladies. The proposed
framework points to address the issue of security concerns confronted by numerous ladies and young ladies
nowadays. In numerous parts of the world, cases of assault and ambush are still predominant in genuine time. To
handle this issue, a wearable gadget has been created that employments different sensors such as an
accelerometer, body temperature, and Galvanic skin reaction to assemble information. This gadget is implied to
be worn by ladies when they go out, and the collected information is put away in a database. By analyzing the
information, the framework can recognize when a lady is in peril, such as when she is running a tall body
temperature or sweating more than normal. If the information values surpass a certain edge, an caution message
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is sent to the important specialists or people, empowering them to take quick activity and possibly spare the
woman's life. Impediments: The precision of the values gotten in the proposed framework may be influenced by
the devices’ confinements. Wan-young Chung et. al., [3] proposed a framework for push location by drivers.
These days we listen so much news as street mishaps. The driver will kick the bucket due to the mischance. The
driver will pass on in an mischance if we don’t know what the issue is. When the driver rests or he is having a
few issue, he will get into an mischance. The proposed framework has utilized physiological gadgets where
movement sensors, Galvanic skin reaction, and body temperature based on these gadgets will collect the
information, and that information ought to be put away in the database. When the driver gets resting or is not well
based on these values, we can foresee the driver is having a few issue and can caution the driver. Based on the
information we can caution the driver as ringing the sound. Impediments: The precision of the information
collected by the gadgets utilized in the proposed framework may be constrained, which seem possibly affect the
unwavering quality of the comes about. Purnendu Shekar Pandey et. al., [4] proposed a framework of push
location based on machine learning. The expectation of stretch levels based on heart rate and electrocardiogram
values may shift depending on the person's age and other person variables. By taking these individual
characteristics into account, the framework can more precisely distinguish and analyze the level of stretch
experienced by the individual. Restrictions: The proposed framework points to foresee stretch levels by analyzing
heart rate and electrocardiogram (ECG) information. Madhavi Ganapathiraju et. al., [5] proposed a framework
that screens stretch by physiological gadgets. Physiological gadgets such as Galvanic skin reaction, body
temperature, beat rate, and movement sensors can give precise estimations, permitting us to screen an individual's
wellbeing and push levels. This is especially valuable when we cannot decide a person's physical state from
outward appearances. The physiological gadget collects information and stores it in a database, where changes in
the values over time can be analyzed to distinguish any potential wellbeing issues or signs of push. Confinements:
The proposed framework includes gathering information from physiological gadgets and utilizing it to compute
different values.

3. Architecture Design

Step 1 Data collection would take place according to fixed attributes based on our project. Raw data will be
collected and transferred to data preprocessing.

Step 2 :After data collection data pre processing will be done and any missing values will also be checked.

Step 3 The actual data is encoded in unreadable format to enhance privacy and security.
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Step 6: When encountering with trained dataset the value would be 0 and 1 as the output.

STATISTICAL
DATA

Data pre-
processing

Feature
Extraction

Algorithms
Decision tree
Naive Bayes

Training the Data

Predic
tion

No Stress Stress
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Step 4 :Trained values are divided into nodes according to decesion tress which are further divided into
attributes based on which prediction of stress or not in stress takes place.

Step 5:The dataset is separated into a preparing dataset and a testing dataset, the preparing dataset is more than
the testing dataset.

4. Algorithms
A. Naive-Bayes Classifier:
Naive Bayes is a administered machine learning calculation utilized to illuminate classification issues. It is the
least difficult classification calculation. This calculation is based on Bayes Hypothesis. The equation of Baye’s
hypothesis is- P(A|B) = P(B|A) * P(A) / P(B). This calculation effectively identifies the push and gives the result
in parallel shape. [1] implies Stress,[0] implies Stress.

5. Conclusion

The recommended system harbors the capability to estimate people experiencing pressure, advertising a
profitable asset for society to combat the significant push concern. Through scrutinizing heart rate, galvanic skin
reaction, and respiratory sensor information, the framework can assess push levels and actualize fundamental
intercessions to reduce them. The Simple-minded Bayes calculation was conveyed to achieve accuracy, and a
technique was surveyed to secure ideal results. Information were isolated into preparing and testing groupings
and compared against foreordained limits to discover stretch levels and discover whether the person is beneath
push or not.

6. Future Enhancements

Looking ahead, the future of machine learning-based stretch discovery holds promising roads for improvement
and refinement. One key region of advancement includes making personalized models that can adjust to person
varieties in push reactions, considering variables like age, sexual orientation, and way of life to make strides
exactness and pertinence. Also, headways in real-time checking utilizing wearable gadgets offer the potential for
nonstop push evaluation and prompt intercession. Another heading for advancement is the integration of
multimodal information combination, combining different information sources (physiological, behavioral,
natural) to improve the strength and comprehensive understanding of push patterns.
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