
© May 2024 | IJIRT | Volume 10 Issue 12 | ISSN: 2349-6002 

IJIRT 164298 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1271 

Stress Analysing and Detection From 

Wearable Device 
 

S. MANOJKUMAR1, S. VIMALRAJ2, S. YOGESH3, K. VINOTHKUMAR4, M. ALEX5 
1 Assistant Professor, Department of ECE, Mahendra College of Engineering, Salem 

2, 3,4,5 UG Students, Department of ECE, Mahendra College of Engineering, Salem 

 

Abstract— Stress is a raised psycho-physiological 

condition of the human body arising because of a difficult 

occasion or a requesting condition. Stressors are things in 

the environment that make people feel stressed. If there 

should be an occurrence of drawn  out openness to various 

stressors influencing all the while, an individual's 

psychological and actual wellbeing can be unfavorably 

impacted which can additionally prompt persistent medical 

problems. For decades, it has been known that mental 

stress has a negative impact on human health. Significant 

level pressure should be identified at beginning phases to 

forestall these adverse consequences. The body's stress 

response enables it to overcome obstacles and prepare for 

threats, but prolonged stress can be harmful to one's 

health. This paper aims to create a low-power, low-cost, 

and IoT-based smart band for health care that uses skin 

conductance to detect mental stress. This band can 

wirelessly transmit stress-related data to the wearer's smart 

phone and continuously monitor the wearer's mental 

stress. Not only does it assist users in gaining a deeper 

comprehension of their stress levels, but it also provides 

dependable data to the physician, allowing for much 

improved treatment. This device takes signals from a 

variety of sensors as inputs. Stress has become a common 

problem that affects people's mental and physical health in 

today's fast-paced world. Stressors, which are natural 

variables setting off   pressure, can go from work tensions 

to individual difficulties. 

 

I. INTRODUCTION 

 

Stress is a prevalent phenomenon affecting individuals 

across different demographics. Excessive stress can 

lead to adverse health outcomes and impair cognitive 

functions. Traditional methods of stress assessment 

often rely on subjective self-reporting, which may not 

accurately capture the dynamic nature of stress. 

Wearable devices equipped with physiological sensors 

offer a promising solution for continuous monitoring 

of stress levels in real-time. This project explores the 

feasibility of leveraging wearable technology for 

stress analysis and detection. Early stress detection 

allows for proactive intervention, preventing adverse 

health effects. Wearable devices provide personalized 

insights, empowering users to develop tailored stress 

management strategies. Long-term monitoring 

enables the identification of stress patterns, supporting 

continuous improvement in overall well-being In 

today's modern society, the prevalence of stress has 

become a significant concern impacting the mental 

and physical health of individuals worldwide. From 

the pressures of work deadlines to the challenges of 

personal relationships, people are constantly exposed 

to stressors that can take a toll on their well-being. The 

detrimental effects of prolonged stress on human 

health have long been recognized, highlighting the 

urgent need for effective stress management strategies. 

Advancements in technology have paved the way for 

innovative solutions to address this pressing issue. 

Wearable devices, equipped with sensors and 

connectivity capabilities, have emerged as powerful 

tools for monitoring various aspects of health, 

including stress levels. These devices offer a unique 

opportunity to track physiological signals in real-time, 

providing users with actionable insights into their 

stress levels and enabling timely interventions. In this 

context, the focus of this paper is on the design and 

development of an IoT-based wearable smart band 

specifically tailored for stress analysis and detection. 

By leveraging skin conductance measurements, this 

smart band aims to provide continuous monitoring of 

an individual's stress levels, offering valuable data for 

both self-awareness and healthcare intervention. This 

introduction sets the stage for exploring the design, 

implementation, and potential applications of this 

innovative solution in addressing the complex 

challenges posed by stress in today's society. stress has 

become an unavoidable aspect of daily life for many 

individuals. From the pressures of work deadlines to 

the challenges of maintaining work-life balance, 

people are constantly navigating a myriad of stressors 
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that can impact their mental and physical well-being. 

The detrimental effects of chronic stress on health 

have been well-documented, highlighting the critical 

need for effective stress management strategies. While 

traditional approaches to stress management, such as 

relaxation techniques and psychotherapy, have proven 

beneficial, they often rely on self-reporting and 

periodic assessments, which may not capture the 

dynamic nature of stress in real-time. This limitation 

underscores the importance of continuous monitoring 

and early detection of stress to prevent its adverse 

consequences. In this context, wearable technology 

has emerged as a promising solution for monitoring 

stress levels in a non-invasive and unobtrusive 

manner. By integrating sensors capable of measuring 

physiological responses to stress, such as heart rate 

variability and skin conductance, wearable devices 

offer the potential for real-time monitoring and 

personalized feedback. This paper seeks to explore the 

design and implementation of an IoT-based wearable 

smart band specifically tailored for stress analysis and 

detection.  

 

II. LITERATURE REVIEW 

 

V.H. Ashwin [2022], said that Stress discovery is 

performed utilizing the Dream S (Gen 2) EEG headset, 

Canny ECG sensor, and Shimmer3 GSR sensors. 

There are 32 features that are extracted from the multi-

modal signals for each subject being tested. Of those, 

five are retained for the EEG, four for the ECG, and 

one for the EDA, totaling up to 10 features. 

 

JintingWu[2021], recognize that we propose a stress 

detection framework for a small target group that 

employs adversarial transfer learning to learn shared 

knowledge about stress among various groups in order 

to address this issue. We create a dataset of 264 regular 

college students and 32 police academy students with 

the intention of evaluating the police academy 

students' acute stress state under video stimuli for 

psychological training in the future. 

 

Manuel Gil-Martin[2022], said to be this engineering 

has an initial segment that incorporates three 

convolutional layers for gaining highlights from a few 

bio signals. For the purpose of stress detection, the 

second section consists of three fully connected layers. 

Before defining the inputs to the deep learning 

architecture, we also examine a number of biosignal 

processing methods. 

 

Shruti Gedam[2021],said that stress is a raised 

psycho-physiological condition of the human body 

arising because of a difficult occasion or a requesting 

condition. Stressors are things in the environment that 

make people feel stressed. A person's mental and 

physical health can be negatively impacted by 

prolonged exposure to multiple stressors that have an 

impact simultaneously, which can further contribute to 

chronic health issues. 

 

M Smirthy[2023], said to consider early distinguishing 

proof of pressure is vital to forestall its pessimistic 

effects on individuals and is in this way a significant 

stage in the help of humankind and medical care. 

Nowadays, we use a lot of smart devices, which have 

become an important part of our lives. This raised the 

question of whether wearable sensors and smart 

phones can detect stress and prevent it. 

 

III.      METHODOLOGY 

 

Our methodology for stress analysis and detection 

from wearable devices involves a comprehensive 

approach encompassing sensor selection, data 

collection, preprocessing, feature extraction, model 

development, validation, integration, user studies, and 

ethical considerations. This methodology is crucial for 

developing an effective and reliable system for 

continuous monitoring and management of stress 

levels. Firstly, the selection of appropriate sensors is 

essential. Sensors such as heart rate monitors, 

electrodermal activity sensors, and accelerometers are 

commonly used to capture physiological and 

behavioral indicators of stress. These sensors are 

chosen based on their ability to accurately measure 

relevant physiological changes associated with stress 

responses. 

 

Once the sensors are selected, data collection is 

conducted. This involves designing and conducting 

experiments to collect data from individuals 

experiencing stress-inducing situations or activities. 

Ethical considerations are paramount during data 

collection, ensuring informed consent and participant 

safety. Next, the collected data undergoes 

preprocessing to clean and prepare it for analysis. This 
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includes removing noise, artifacts, and outliers from 

the data, as well as normalizing and standardizing the 

data to ensure consistency and reliability. Following 

preprocessing, feature extraction is performed to 

extract meaningful features from the data that capture 

important patterns and characteristics related to stress. 

These features may include statistical measures, 

frequency domain features, time-domain features, and 

spectral features, among others. 

 

With the extracted features, machine learning or 

statistical models are developed for stress detection 

and analysis. Various algorithms such as support 

vector machines, decision trees, random forests, and 

deep learning models can be employed to classify or 

predict stress levels based on the extracted features. 

The developed models are then validated using 

independent datasets or cross-validation techniques to 

assess their generalization performance and ensure 

their effectiveness in real-world scenarios. 

Performance metrics such as accuracy, sensitivity, 

specificity, and area under the curve are used to 

evaluate the models' performance. 

 

Once validated, the developed models are integrated 

with wearable devices to enable real-time stress 

monitoring and feedback delivery to users. This 

integration involves designing user-friendly interfaces 

and ensuring seamless communication between the 

sensors, data processing algorithms, and user interface 

components. User studies are conducted to evaluate 

the usability, acceptability, and effectiveness of the 

wearable stress detection system among target users. 

Feedback gathered from user studies is used to 

iteratively refine the system and improve its 

performance and user experience.  

 

Ethical considerations are addressed throughout the 

development process, including data privacy, 

informed consent, and potential risks associated with 

stress monitoring and intervention. Compliance with 

relevant regulations and guidelines governing human 

subjects research is ensured to protect participants' 

rights and welfare. 

 

In summary, the methodology for stress analysis and 

detection from wearable devices involves sensor 

selection, data collection, preprocessing, feature 

extraction, model development, validation, 

integration, user studies, and ethical considerations. 

This comprehensive approach ensures the 

development of an effective and reliable system for 

continuous monitoring and management of stress 

levels, ultimately improving individuals' mental and 

physical well-being. 

  

III. RESULT AND DISCUSSION 

 

A comprehensive analysis, interpretation, and 

discussion of the research findings, as well as their 

implications, are provided in the study's results and 

discussion section. The purpose of this section is to 

present the collected data, discuss its significance, 

compare it to previously published work, investigate 

potential limitations, and suggest future research 

directions. The study measured physiological and 

behavioral signs of stress using a wearable device with 

sensors. Information was gathered from members took 

part in different pressure prompting exercises, like 

public talking or mental assignments, while wearing 

the gadget. Measurements of heart rate variability, 

electrodermal activity, and accelerometer data were 

among the data gathered. The data were summarized 

using descriptive statistics like mean stress levels and 

standard deviations. 

 

The collected data were analyzed, and interesting 

patterns and trends in stress responses were 

discovered. For instance, members displayed raised 

pulses and expanded electrodermal action during 

unpleasant errands contrasted with gauge levels. 

Moreover, accelerometer information showed changes 

in development designs demonstrative of elevated 

excitement or disturbance because of stressors. These 

discoveries recommend that the wearable gadget was 

viable in catching physiological changes related with 
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pressure and could precisely recognize pressure 

reactions progressively. The findings were compared 

to previous studies on wearable devices for stress 

analysis and detection. The current study found that 

certain physiological measures, like heart rate 

variability and electrodermal activity, were reliable 

indicators of stress, which is consistent with previous 

research. However, the study also revealed novel 

findings, such as the connection between stress levels 

and movement patterns recorded by accelerometers, 

which had not previously been extensively 

investigated in the literature. The focus of the 

discussion was on how the findings would affect our 

comprehension of stress physiology and the creation 

of efficient strategies for managing stress. Wearable 

devices' capacity to continuously and immediately 

monitor stress levels has significant implications for 

patients and healthcare professionals. Wearable 

devices can help people better understand how they 

respond to stress and act quickly on interventions to 

better manage stress. Additionally, healthcare 

providers can tailor individualized treatment plans for 

patients with stress-related disorders by utilizing the 

data gathered by wearable devices. 

 

In spite of the promising results, the study also 

revealed a number of flaws that should be addressed in 

subsequent research. For instance, the findings' 

generalizability was limited by the small sample size. 

Additionally, the study did not take into account other 

factors that could influence stress responses, such as 

psychological or environmental factors, and instead 

concentrated solely on physiological stress measures. 

By including larger, more diverse samples and taking 

into account a wider range of variables, subsequent 

studies ought to aim to overcome these limitations. 

 

The conversation closed with ideas for future 

exploration bearings. These remembered researching 

the viability of wearable gadgets for identifying 

ongoing worry about broadened periods, investigating 

the possibility of incorporating wearable gadgets into 

existing pressure the executives mediations, and 

creating AI calculations to work on the precision of 

stress location calculations. 

 

In conclusion, the results and discussion section 

provides a comprehensive analysis of the research 

findings, their interpretation, and their implications for 

theory, practice, and future research in the area of 

wearable device stress analysis and detection. 

 

CONCLUSION 

 

Improvement of a practical model of a wearable 

pressure location gadget. Real-time physiological 

signal monitoring and analysis for stress assessment 

demonstration. Approval of the model's exactness in 

recognizing feelings of anxiety under various 

circumstances. insights into individual stress patterns 

and the factors that make people more prone to stress. 

Through technological innovation, the proposed 

project aims to address the growing demand for 

efficient stress management solutions. This project 

aims to empower individuals with actionable insights 

into their stress levels and facilitate timely 

interventions to promote well-being by utilizing 

wearable devices and advanced data analytics 

methods. The results of this task can possibly alter 

how stress is observed and overseen in assorted 

settings, going from medical care to working 

environment conditions. In conclusion, there is a lot of 

promise in the creation of an IoT-based wearable 

smart band that can detect stress for improving 

healthcare monitoring and intervention strategies. 

Since stress is a common part of modern life, it can be 

dangerous to your mental and physical health if you 

don't control it. This innovative device offers a 

proactive approach to stress management by 

integrating skin conductance monitoring and wireless 

data transmission to smart phones. The smart band 

enables individuals to make informed decisions about 

their lifestyle and activities by providing them with 

real-time feedback on their stress levels. This 

encourages better self-care practices. Additionally, the 

device's capacity for continuous monitoring enables 

prompt intervention and preventative measures by 

enabling early detection of elevated stress levels.  
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