www.ijcrt.org

© 2024 1IJCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

dh
D’

INTERNATIONAL JOURNAL OF CREATIVE
9 RESEARCH THOUGHTS (1JCRT)
" An International Open Access, Peer-reviewed, Refereed Journal

A COGNITIVE STRESS DETECTION IN IT
PROFESSIONALS

Yeshwanth.V®, Pallavi. H. S% Anitha. M3

Student, Lecturer and Guide, HOD
Government Polytechnic, Mirle, Saligrama(T), Mysore-571603

ABSTRACT

This study presents a novel approach to detect
stress in IT professionals, leveraging wearable
devices to monitor physiological indicators and
analysing user behaviour through machine
learning algorithms. The system offers real-time
stress detection and personalized profiling, aiming
to identify and address stressors specific to the
dynamic IT industry. Ethical considerations and
privacy are prioritized, ensuring responsible
deployment. The model not only recognizes stress
but also provides insights into underlying causes,
enabling targeted interventions and preventive
strategies. By fostering a proactive and supportive
work environment, the proposed system
contributes to the broader conversation on mental
health in the modern workplace.

INTRODUCTION

In the fast-paced realm of Information Technology
(IT), professionals grapple with elevated stress
levels due to the relentless demands of their work.
Recognizing the critical importance of addressing
stress in this industry, our study introduces an
innovative and integrated approach to stress
detection in IT professionals. Traditional stress
detection methods often fall short in capturing the
dynamic nature of stress experienced in the IT
industry. To address this gap, our study adopts a
multidimensional approach, integrating state-of-
the-art methodologies for real-time stress
detection. Our approach incorporates multifaceted
stress detection methodologies, including real-time
analysis through webcam facial recognition, voice
stress detection algorithms, and pulse-rate

monitoring using an Oximeter. The utilization of
these diverse methodologies allows for a holistic
assessment of physiological and behavioural
indicators associated with stress. Live stress
detection using webcam captures facial
expressions and micro-expressions, while voice
stress analysis discerns emotional fluctuations in
speech patterns. Simultaneously, the Oximeter
provides real-time pulse-rate data for stress
assessment. To further engage the cognitive
aspects of stress, our approach includes a unique
stress-inducing puzzle task. This task not only
serves as a stressor but also allows for the
observation and analysis of problem-solving
strategies and stress manifestation during cognitive
challenges.

By combining these advanced methodologies, our
integrated approach aims to offer a comprehensive
understanding of stress in IT professionals. The

incorporation ~ of  real-time,  non-intrusive
techniques enables continuous  monitoring,
fostering a proactive approach to stress

management in the IT industry. The use of
webcam-based facial recognition allows for the
real-time observation of facial expressions,
providing valuable insights into emotional states.
Simultaneously, voice stress detection algorithms
analyse speech patterns to discern fluctuations
indicative of stress, contributing a nuanced layer to
the assessment.
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LITERATURE SURVEY

[1] Machine Learning Techniques for Stress
Prediction in Working Employees

AUTHORS: U Srinivasulu Reddy,

Aditya Vivek Thota, A Dharun

This paper addresses the pervasive issue of stress
disorders among working IT professionals,
leveraging machine learning techniques to analyse
stress patterns and identify influential factors. The
study utilizes data from the OSMI Mental Health
in Tech 2017 survey, focusing on 14 relevant
attributes related to personal and professional life.
Various machine learning models, including
Logistic Regression, KNN Classifier, Decision
Trees, Random Forest Classifier, Boosting, and
Bagging, are trained and evaluated for predicting
the need for treatment based on stress levels.

[2] Stress and anxiety detection using facial cues
from videos

AUTHORS: G. Giannakakis, D. Manousos, F.
Chiarugi

This study develops a framework for the detection
and analysis of stress/anxiety emotional states
through video-recorded facial cues. A thorough
experimental protocol was established to induce
systematic variability in affective states (neutral,
relaxed and stressed/anxious) through a variety of
external and internal stressors. The analysis was
focused mainly on non-voluntary and semi-
voluntary facial cues in order to estimate the
emotion representation more objectively. Features
under investigation included eye-related events,
mouth activity, head motion parameters and heart
rate estimated through camera-based
photoplethysmography.

[3] Stress Detection in Working People
AUTHORS: Sriramprakash.S, Prasanna Vadana.
D, O. V. Ramana Murthy

The paper introduces a stress detection system that
utilizes  physiological  signals, such as
Electrocardiogram (ECG) and Galvanic Skin
Response (GSR), to classify individuals into
stressed and normal categories. Support Vector
Machine (SVM) and K-Nearest Neighbour (KNN)
algorithms are explored for stress level
classification, focusing on feature extraction from
the acquired signals. The study aims to identify the
most influential features for stress identification,
enhancing classification accuracy. Highlighting

the societal impact of stress-related issues, the
paper emphasizes the need for automated stress
detection tools to improve overall well-being.

[4] Multiple Physiological Signal-Based Human
Stress  lIdentification  Using  Non-Linear
Classifiers

AUTHORS: P.Karthikeyan,

M. Murugappan, S. Yaacob

This paper introduces a robust method for
identifying human stress using a combination of
physiological signals: Electrocardiogram (ECG),
Electromyogram (EMG), Heart Rate Variability
(HRV), Galvanic Skin Response (GSR), and Skin
Temperature (ST). The study involves 40 subjects
exposed to a stress-inducing mental arithmetic
task. Signal processing techniques, including
wavelet denoising, digital elliptic filtering, and
various algorithms, are employed for feature
extraction.

[5] Stress Recognition in Daily Work
AUTHOR: Yoshiki Nakashima, Jonghwa m,
Simon Flutura, Andreas Seiderer, Elisabeth André
This research addresses the automatic detection of
work-related stress by evaluating the effectiveness
of various multimodal sensor measures. Stress,
identified as a significant work-related health
problem, is examined through stressors like the
Stroop test and information pick-up tasks. The
experiment utilizes pressure distribution sensors,
physiological sensors, and an eye tracker, with a
focus on stress recognition in office environments.

EXISTING SYSTEM

[5] In the realm of stress detection for IT
professionals, various real-world systems leverage
a combination of physiological sensors, biometric
monitoring, activity tracking, and computer
interaction analysis. [6] Wearable devices and
biometric tools measure parameters like heart rate
variability and facial expressions, [7,8] while
activity tracking monitors behavioral patterns.
Some [21,22] systems incorporate machine
learning algorithms to analyse diverse data
sources, including computer interactions, [11]
environmental factors, and subjective feedback
from surveys. [13,14] Additionally, employee
assistance programs may offer support for stress
management. [16,17] These integrated approaches
aim to provide holistic insights into individuals'
stress levels in workplace settings. [25,27] For the
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latest developments, exploring recent scientific
literature and company publications s
recommended.
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Fig 1. Existing System
DISADVANTAGES OF EXISTING SYSTEM:

» [21] Dependency on these sensors may lead
to challenges related to cost, maintenance,
and user comfort.

» [15] While pressure distribution sensors are
non-intrusive, other physiological sensors
may be perceived as intrusive

> [18] Potential concerns about user
acceptance and privacy issues may arise.

» [25] Findings are based on specific
stressors (Stroop test and information pick-

up task).
Algorithms: Linear SVM, RBF
kernel SVM, decision-level
classification.

PROPOSED SYSTEM

The proposed stress detection system employs a
multifaceted approach, leveraging cutting-edge
technologies such as Convolutional Neural
Networks (CNN) to analyse facial expressions for
stress cues. Deep Neural Networks (DNN) are
utilized for voice recognition, capturing nuances in
speech patterns indicative of stress. The system
incorporates the visibility of heart rate to monitor
physiological responses, ensuring a holistic
understanding of stress. Additionally, pattern
recognition algorithms are applied to assess
cognitive functions through tasks like solving Dot's
puzzles. This comprehensive integration of visual,
auditory, physiological, and cognitive data
enhances the system's robustness, making it well-
suited for real-world stress detection, particularly
in IT professional settings.

Oximeter
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Fig 2. Proposed System

ADVANTAGES:

» The system integrates facial expression
analysis, voice recognition, physiological
monitoring of heart rate, and cognitive
assessments through pattern recognition.

> Utilization of CNN for facial expressions
and DNN for voice recognition enhances
the system's ability to capture subtle and
diverse stress cues.

> Incorporation of heart rate visibility allows
the system to tap into physiological
indicators of stress.

> Inclusion of pattern recognition for tasks
such as Dot's puzzles enables the system to
assess cognitive functions.

Algorithms: CNN, DNN, HRV,
Pattern Recognition

DATA FLOW DIAGRAM:

1. The DFD is also called as bubble chart. It is a
simple graphical formalism that can be used to
represent a system in terms of input data to the
system, various processing carried out on this data,
and the output data is generated by this system.

2. The data flow diagram (DFD) is one of the most
important modelling tools. It is used to model the
system components. These components are the
system process, the data used by the process, an
external entity that interacts with the system and
the information flows in the system.

3. DFD shows how the information moves through
the system and how it is modified by a series of
transformations. It is a graphical technique that
depicts information flow and the transformations
that are applied as data moves from input to output.

4. DFD is also known as bubble chart. A DFD may
be used to represent a system at any level of
abstraction. DFD may be partitioned into levels
that represent increasing information flow and
functional detail.
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Fig 3. Data Flow Diagram

USE CASE DIAGRAM:

A use case diagram in the Unified Modelling
Language (UML) is a type of behavioural diagram
defined by and created from a Use-case analysis.
Its purpose is to present a graphical overview of the
functionality provided by a system in terms of
actors, their goals (represented as use cases), and
any dependencies between those use cases. The
main purpose of a use case diagram is to show what
system functions are performed for which actor.
Roles of the actors in the system can be depicted.

Fig 5. Use Case for Approaches

Use Case For Assistanco

Authors

Fig 4. Use Case for Assistance

CONCLUSION

In conclusion, our study introduces a novel and
integrated system for stress detection in IT
professionals, addressing the unique challenges of
the dynamic IT industry. Leveraging wearable
devices and cutting-edge technologies, our
approach combines real-time analysis of facial
expressions, voice stress detection, pulse-rate
monitoring, and cognitive stressors. The system
not only detects stress but also provides insights
into underlying causes, enabling targeted
interventions and preventive strategies. The
proposed system contributes to the broader
conversation on mental health in the modern
workplace by fostering a proactive and supportive
environment. Ethical considerations and privacy
safeguards are prioritized, ensuring responsible
deployment of the technology. The integration of
machine learning algorithms enhances the
accuracy and scope of stress detection, offering a
comprehensive understanding of stress in IT
professionals. In comparison to existing systems,
our approach stands out through its utilization of
advanced technologies such as Convolutional
Neural Networks (CNN) and Deep Neural
Networks (DNN) for facial expression and voice
recognition, respectively. The inclusion of heart
rate visibility and cognitive assessments further
enhances the system's robustness. The proposed
system's advantages lie in its holistic approach,
capturing diverse stress cues and providing a more
nuanced understanding of stress in the IT sector.
By addressing the limitations of existing systems
and incorporating state-of-the-art methodologies,
our study aims to contribute significantly to the
evolving field of workplace stress detection and the
overall well-being of IT professionals.
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