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Abstract - Stress, an increasingly prevalent aspect of 

modern life, can significantly impact an individual's 

physical and mental well-being. Hence, understanding 

and monitoring stress levels play a crucial role in 

promoting overall health and quality of life. The project 

"Human Stress Detection Based on Sleeping Habits 

Using Machine Learning” presents a novel and effective 

approach to detect human stress levels by analyzing 

their sleeping habits. Leveraging the powerful 

capabilities of Python programming language, the study 

employs the Random Forest Classifier algorithm, known 

for its versatility and accuracy in classification tasks. 

The primary objective of this research is to develop a 

reliable stress detection system that can provide valuable 

insights into individuals' stress levels, enabling timely 

interventions and promoting better mental health. The 

dataset used in this study is carefully curated and 

comprises various essential parameters related to both 

sleep patterns and stress levels. These parameters 

include the user's snoring range, respiration rate, body 

temperature, limb movement rate, blood oxygen levels, 

eye movement, the number of hours of sleep, heart rate, 

and stress levels categorized into five classes: 0 

(low/normal), 1 (medium low), 2 (medium), 3 (medium 

high), and 4 (high). . The results of the experiments 

reveal a Training score of 100% and an impressive Test 

score of 97%, demonstrating the effectiveness and 

robustness of the proposed methodology. The System 

empowers individuals to take proactive steps to reduce 

stress and empower overall well-being 

 

1. INTRODUCTION 

Stress Level Prediction is a machine learning-based 

project developed to analyze and predict a person’s stress 

level using various behavioral and health-related 

factors.The main objective of the project is to identify 

stress levels at an early stage so that preventive measures 

can be taken to improve mental well-being and 

productivity.In this project, we collect and process data 

related to factors such as sleep patterns, workload, 

lifestyle habits, heart rate, and other psychological or 

physical parameters. The data is then preprocessed and 

fed into machine learning algorithms to predict whether 

the stress level is low, medium, or high. The system 

involves steps like data collection, preprocessing, feature 

selection, model training, and prediction. Different 

machine learning models are used and evaluated to 

achieve accurate stress prediction results.This project 

helps demonstrate the practical application of machine 

learning in healthcare and human behavior analysis. 

 

SCOPE OF THE PROJECT 

The project aims to develop a comprehensive machine 

learning-based Stress Level Prediction System that can 

effectively analyze and predict stress levels in individuals 

using physiological, behavioral, and lifestyle-related data. 

This system is designed to support individuals, healthcare 

professionals, organizations, and researchers by providing 

accurate stress detection and monitoring capabilities. The 

scope of the project includes designing a user-friendly 

platform that enables data collection, preprocessing, 

analysis, and visualization of stress-related information in 

an efficient manner. The project will prioritize scalability, 

security, performance, and accuracy to ensure reliable 

operation across multiple platforms and user groups. 

Special emphasis will be placed on maintaining data 

privacy and ensuring secure handling of sensitive health- 

related information. The ultimate goal of the project is to 

create an intelligent and adaptive stress management 

solution that promotes mental well-being, 

 

OBJECTIVE 

The objective of this project is to develop an intelligent 

Stress Level Prediction System that can accurately analyze 

and predict an individual’s stress levels using machine 

learning techniques and physiological or behavioral data. 

The primary goal is to create a reliable and efficient 

system that helps in the early identification of stress, 

enabling timely intervention and better mental health 

management. The system aims to collect and process 

relevant data such as heart rate, sleep patterns, work hours, 

lifestyle habits, and emotional indicators to determine 

stress conditions effectively. 
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EXISTING TECHNIQUE 

 

Support Vector Machine is a supervised machine 

learning technique used for both classification and 

regression problems. In the existing system, SVM is used 

to predict and classify stress levels based on input data 

collected from users. It is considered an effective 

algorithm for handling high-dimensional datasets and 

producing accurate classification results.The main 

concept of SVM is to identify an optimal hyperplane that 

separates the data points into different classes while 

maximizing the margin between them. The data points 

closest to the hyperplane are called support vectors, and 

they play a major role in defining the decision 

boundary.In stress level prediction, the SVM algorithm 

analyzes various parameters such as sleep patterns, 

workload, heart rate, lifestyle habits, and other 

behavioral factors. Based on these features, the model 

classifies stress levels into categories such as low, 

medium, or high stress. 

 

EXISTING SYSTEM 

Support Vector Machine (SVM) is a supervised machine 

learning algorithm used for classification and regression 

tasks. It belongs to the family of discriminative models 

and is particularly effective in high-dimensional 

spaces.SVM works by finding the hyperplane that best 

separates the data into different classes, maximizing the 

margin between instances of different classes. SVM 

works by identifying an optimal hyperplane that 

separates data points into different classes while 

maximizing the margin between the nearest data 

instances of each class. The data points closest to the 

separating boundary are known as support vectors, and 

these points are critical in determining the position and 

orientation of the hyperplane. The existing system 

collects and analyzes data from multiple factors such as 

sleeping habits, workload, physical activity, study 

pressure, social interaction, heart rate, and lifestyle 

behavior. These features are used as input to train the 

SVM model. After training, the model classifies stress 

levels into predefined categories such as low stress, 

medium stress, and high stress.One of the major 

strengths of SVM is its ability to handle both linear and 

non-linear classification problems. For non-linear data, 

kernel functions such as Linear Kernel, Polynomial 

Kernel, and Radial Basis Function (RBF) Kernel are 

used to map the input data into higher-dimensional 

feature spaces, enabling better separation of classes. 

 

 
EXISTING SYSTEM DISADVANTAGES 

➢ SVMs are sensitive to noise and outliers in the 
training data. 

➢ SVMs can become computationally expensive 

and time-consuming, especially with large 

datasets. 

➢ The performance of an SVM is sensitive to the 
choice of the kernel function 

 

2. METHODOLOGIES MODULES NAME 

 

• Data Collection 

• Dataset 

• Data Preparation 

• Splitting the dataset 

• Model Selection 

• Analyze and Prediction 

• Accuracy on test data 

• Saving the trained model 

 

MODULES EXPLANATION 

 

The dataset module contains the collection of 

physiological, behavioral, and lifestyle-related data used 

for training and testing the proposed Stress Level 

Prediction System. It includes attributes such as heart rate, 

sleep duration, work hours, physical activity level, 

emotional state, and other stress-related indicators to 

ensure accurate stress classification and prediction. In the 

importing libraries module, essential Python libraries such 

as NumPy, Pandas, Scikit-learn, TensorFlow/Keras (if 

deep learning is used), Matplotlib, and Seaborn are 

imported to perform data preprocessing, machine learning 

model development, statistical analysis, and data 

visualization operations. The retrieving data module loads 

the dataset from different sources such as CSV files, 

databases, or wearable device outputs and performs initial 

preprocessing. This includes handling missing values, 

encoding categorical variables, normalizing numerical 

features, and preparing the dataset for model training. In 

the dataset splitting module, the processed dataset is 

divided into training and testing datasets to evaluate the 

performance of the machine learning models effectively. 

This ensures that the model is trained on one portion of 

the data and tested on unseen data for better generalization 

and accuracy assessment. In the applying model and 

plotting graphs module, the trained model is applied to the 

dataset to make predictions, and performance metrics such 

as accuracy, precision, recall, and F1-score are calculated. 

Graphs such as accuracy curves, confusion matrices, and 

loss plots (if applicable) are generated to visualize model 

performance and learning behavior. 

 
The stress level classification and prediction module 
identifies  and  classifies  stress  into  categories. 

https://ijsrem.com/
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Finally, the saving trained model module stores the 

trained machine learning model using formats like Pickle 

or Joblib, allowing future predictions without retraining 

the system. This improves efficiency and enables quick 

deployment of the model for real-time or future use. 

 

3. PROPOSED METHODOLOGY 

3.1 System Overview 

Random Forest is a robust ensemble learning algorithm 

that leverages the strength of multiple decision trees. By 

constructing a diverse set of trees through techniques like 

bagging and random feature selection, it achieves higher 

Predictive accuracy. 

Known for its versatility, Random Forest is 

applicable to both classification and regression tasks. Its 

ability to handle high-dimensional datasets, mitigate 

overfitting, and provide insights into feature importance 

makes it a popular and effective choice across various 

domains. 
. 

3.2 Dataset 

The dataset consists of 630 individual data. There are 9 
columns in the dataset, which are described below. 

Snoring Range, Respiration rate, Body Temperature, 

Limb Movement Rate., Blood Oxygen, Eye Movement, 

No.of hours sleep, Heart rate 

Output:- 0- Low/Normal, 1 – Medium Low, 2- Medium, 

3-Medium High, 4 –High. 

 

3.3 Preprocessing 

 

Preprocessing improves data quality and enhances model 

performance: 

PROPOSED TECHNIQUE USED OR 

ALGORITHM USED: 

 

The Random Forest algorithm is selected as the proposed 

machine learning model for the Stress Level Prediction 

System due to its high accuracy, robustness, and ability to 

handle complex datasets. It is an ensemble learning 

technique that combines multiple decision trees to 

improve prediction performance and reduce the risk of 

overfitting. Each decision tree in the forest is trained on a 

random subset of the data and features, and the final 

prediction is made by aggregating the results through 

majority voting (for classification tasks). 

 

In the context of stress level prediction, Random 

Forest is highly effective in analyzing multiple input 

factors such as heart rate, sleep duration, work hours, 

physical activity, and lifestyle habits. It can capture non- 

linear relationships between these variables and accurately 

classify stress levels into categories such as low, medium, 

and high stress. One of the key advantages of Random 

Forest is its ability to handle missing values and noisy 

data, making it suitable for real-world health-related 

datasets. It also provides feature importance scores, which 

help identify the most influential factors contributing to 

stress, enabling better interpretability of the model. 

Additionally, it performs well on both small and large 

datasets and requires minimal parameter tuning compared 

to other complex algorithms. 

 

Overall, Random Forest is chosen as the proposed 

system model because it delivers high accuracy, strong 

generalization capability, and reliable predictions, making 

it an ideal choice for developing an efficient and 

dependable stress level prediction system. 

 

Data Cleaning – Removes missing values, duplicates, 

and inconsistent records to ensure accurate stress 

prediction. 

Feature Selection – Selects important features like heart 

rate, sleep duration, work hours, and activity level for 

better model  efficiency. 

Encoding Categorical Data – Converts categorical values 

(stress levels, lifestyle factors) into numerical format for 

model  processing. 

Outlier Handling – Detects and removes extreme values 

that may affect prediction accuracy. 

UML DIAGRAMS 

USE CASE DIAGRAM 
 

Use npu 

 

 
 

Dataset 
 

 
 

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 

Result:Low/normal,Medium low,Medium,Medium 

high,High 

 

3.4 Model Selection and Accuracy 

 

Model Selection: We used Random Forest Classifier 

machine learning algorithm, we got a accuracy of 97% 

on test set so we implemented this algorithm. 

We got an accuracy of 97% on test set and it is checked 

with R Mean Square test. 

 

EXPLANATION: 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. The above diagram consists of user as actor. 

Each will play a certain role to achieve the concept. 

https://ijsrem.com/
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CLASS DIAGRAM 
 

 

 

 

EXPLANATION: In this class diagram represents how 

the classes with attributes and methods are linked 

together to perform the verification with security. From 

the above diagram shown the various classes involved in 

our project. A Class Diagram is a structural UML 

(Unified Modeling Language) 

 

 

OBJECT DIAGRAM 

 

 

 
EXPLANATION: In the above digram tells about the 

flow of objects between the classes. It is a diagram that 

shows a complete or partial view of the structure of a 

modeled system. In this object diagram represents how 

the classes with attributes and methods are linked 

together to perform the verification with security. 

 

STATE DIAGRAM 

EXPLANATION: State diagram are a loosely defined 

diagram to show workflows of stepwise activities and 

actions, with support for choice, iteration and 

concurrency. State diagrams require that the system 

described is composed of a finite number of states; 

sometimes, this is indeed the case, while at other times 

this is a reasonable abstraction. 

 

ACTIVITY DIAGRAM 
 

 

 

 

 

 

 

 

 

EXPLANATION: Activity diagrams are graphical 

representations of workflows of stepwise activities and 

actions with support for choice, iteration and 

concurrency. In the Unified Modeling Language, 

activity diagrams can be used to describe the business 

and operational step-by-step workflows of components 

in a system. An activity diagram shows the overall flow 

of control. 
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SEQUENCE DIAGRAM 

 

 

COMPONENT DIAGRAM 

 

 

 

 

EXPLANATION: A sequence diagram in Unified 

Modeling Language (UML) is a kind of interaction 

diagram that shows how processes operate with one 

another and in what order. It is a construct of a Message 

Sequence Chart. A sequence diagram shows object 

interactions arranged in time sequence. It depicts the 

objects and classes involved in the scenario and the 

sequence of messages exchanged between the objects 

needed to carry out the functionality of the scenario. 

 

COLLABORATION DIAGRAM 

3: Retreive Data from dataset 

 
 

 

 

 

 

 

EXPLANATION: A collaboration diagram, also called 

a communication diagram or interaction diagram, is an 

illustration of the relationships and interactions among 

software objects in the Unified Modeling Language 

(UML). The concept is more than a decade old although 

it has been refined as modeling paradigms have evolved. 

EXPLANATION: In the Unified Modeling Language, 

a component diagram depicts how components are wired 

together to form larger components and or software 

systems. They are used to illustrate the structure of 

arbitrarily complex systems. User gives main query and 

it converted into sub queries and sends through data 

dissemination to data aggregators. Results are to be 

showed to user by data aggregators. All boxes are 

components and arrow indicates dependencies. 

DATA FLOW DIAGRAM 

 

 

 

 

EXPLANATION: 

A data flow diagram (DFD) is a graphical representation 

of the "flow" of data through an information system, 

modeling its process aspects. Often they are a 

preliminary step used to create an overview of the 

system which can later be elaborated. DFDs can also be 

used for the visualization of data processing (structured 

design). 

A DFD shows what kinds of data will be input to 

and output from the system, where the data will come 

from and go to, and where the data will be stored. 
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DEPLOYMENT DIAGRAM 

 

 

EXPLANATION: Deployment Diagram is a type of 

diagram that specifies the physical hardware on which the 

software system will execute. It also determines how the 

software is deployed on the underlying hardware. It maps 

software pieces of a system to the device that are going to 

execute it. 

SYSTEM ARCHITECTURE 

 

 

The system architecture of the stress level prediction 

system describes the complete process involved in 

predicting the stress level using machine learning 

techniques. Initially, the user enters health-related input 

parameters such as snoring rate, respiration rate, body 

temperature, limb movement rate, blood oxygen level, 

eye movement, sleeping hours, and heart rate through the 

application interface. The collected input data is then 

sent to the preprocessing module, where missing values, 

inconsistencies, and unwanted data are removed to 

improve data quality and system performance. 

After preprocessing, feature selection is performed to 

identify the most important parameters that influence 

stress prediction. These selected features are then 

provided to the Random Forest classifier for training and 

prediction. The Random Forest algorithm uses multiple 

decision trees to analyze the input data and improve 

prediction accuracy by reducing overfitting and 

increasing reliability. 

The overall system performance is evaluated using 

performance metrics such as Accuracy, Precision, 

Recall, and F-Measure to ensure the efficiency and 

reliability of the proposed stress level prediction system. 

4 EXPERIMENTAL RESULTS 

4.2 Results 
 

Metric value 

Accuracy 97.00 

Precision 96.40 

Recall 95.90 

F-Measure 96.15 

 
Table -1: Model Performance Evaluation Results 

The proposed Random Forest model achieves 97.00% 

accuracy on the test dataset for stress level prediction. 

 

5 SYSTEM IMPLEMENTATION 

 

The system implementation of the stress level prediction 

system is carried out using machine learning techniques 

and the Random Forest algorithm. Initially, the user enters 

input parameters such as snoring rate, respiration rate, 

body temperature, limb movement rate, blood oxygen 

level, eye movement, sleeping hours, and heart rate 

through the application interface. The input data is then 

preprocessed to remove inconsistencies and improve data 

quality. After preprocessing, the Random Forest classifier 

analyzes the input values using multiple decision trees and 

predicts the stress level category accurately. Finally, the 

prediction result is displayed to the user, and the system 

performance is evaluated using metrics such as Accuracy, 

Precision, Recall, and F-Measure. 

 

 

 
Fig -1: System Architecture 

 

SOFTWARE TESTING 

1. Unit testing 

Unit testing involves testing individual modules of the 

stress level prediction system to ensure proper 

functionality and accurate outputs. In the proposed 

system, modules such as data preprocessing, dataset 

https://ijsrem.com/
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loading, feature selection, Random Forest model training, 

and stress level prediction are tested separately. This 

testing ensures that each module works correctly before 

integrating with other components of the system. 

2. Functional testing 

Functional testing is performed to verify whether the 

stress level prediction system functions according to the 

specified requirements. It checks whether the system 

correctly accepts input parameters such as snoring rate, 

sleeping hours, heart rate, and respiration rate, and 

produces accurate stress level predictions as output. 

 

3. System Testing 

System testing ensures that the complete integrated 

stress level prediction system works properly and 

satisfies all system requirements. It verifies the 

interaction between different modules such as data 

input, preprocessing, Random Forest classification, and 

result generation to ensure smooth system operation. 

 

4. Performance Testing 

Performance testing ensures that the system provides 

prediction results within a limited response time and 

performs efficiently under different conditions. It 

checks the speed of data processing, model prediction 

time, and overall system performance while handling 

user inputs.. 

 

5. Integration Testing 

Integration testing is performed to verify the interaction 

between integrated modules of the stress level 

prediction system. It ensures that modules such as 

preprocessing, feature extraction, Random Forest 

classification, and result display communicate correctly 

without errors or interface issues. 

 

6. Acceptance Testing 

 

Acceptance testing is conducted to ensure that the 

stress level prediction system satisfies user 

requirements and performs as expected in real-time 

usage. It verifies that the system accurately predicts 

stress levels and provides reliable results based on the 

user’s    health-related    input    parameters. 

Acceptance testing for Data Synchronization: 

➢ The stress level prediction result is generated 

successfully after the user enters all required 

health parameters. 

➢ The Random Forest classifier predicts the stress 

category accurately based on the given input data. 

➢ The system stores and processes input data 

correctly without affecting prediction 

performance. 

➢ The Status of Nodes information is done 

automatically in the Cache Updation process. 

➢ The prediction results are displayed automatically 

through the application interface with minimum 

response time. 

 

Build the test plan: The proposed stress level 

prediction system can be divided into multiple modules 

for detailed processing and testing. A separate testing 

strategy is prepared for each module to ensure proper 

functionality and accurate performance. The major 

modules include data collection, data preprocessing, 

feature selection, Random Forest model building, 

training, prediction, and stress analysis. Unit testing is 

performed on each individual component to identify 

possible bugs and errors in the system. This helps 

developers detect faulty modules at an early stage and 

rectify them efficiently. Proper testing improves the 

reliability, accuracy, and overall performance of the 

proposed stress level prediction system. 

 
FUTURE ENHANCEMENTS 

The proposed stress level prediction system can be further 

enhanced by integrating real-time health monitoring 

devices and IoT-based wearable sensors. Future 

improvements may include the development of a mobile 

application that allows users to enter health parameters 

and receive instant stress level predictions. The system 

can also be expanded by integrating advanced machine 

learning and deep learning algorithms to improve 

prediction accuracy. Additional features such as stress 

management suggestions, health recommendations, and 

real-time alert notifications can also be included to 

support better mental health monitoring. 

HARDWARE REQUIREMENTS 

 

The hardware requirements serve as the basis for 

implementing the stress level prediction system 

efficiently. The system requires sufficient processing 

power and memory for machine learning model training 

and prediction..   PROCESSOR   RAM   HARDDISK : : 

DUAL CORE2DUOS. 4GBDDRAM : 500 GB 

SOFTWARE REQUIREMENTS 

The software requirements specification defines the 

software environment needed for implementing the 

proposed system. It includes the operating system, 

development  platform,  programming  language,  and 

https://ijsrem.com/
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Required tools Operating System : Windows 10, • 

Platform : Jupyter Notebook / Spyder, • Programming 

Language : Python, • Front End : Python GUI / 

Streamlit 

 

FUNCTIONAL REQUIREMENTS 

 

A functional requirement defines the functions and 

operations performed by the stress level prediction 

system. In the proposed system, the functional 

requirements include accepting user health parameters 

such as snoring rate, sleeping hours, heart rate, 

respiration rate, body temperature, and blood oxygen 

level as input. The system should preprocess the input 

data, perform feature selection, and predict the stress 

level using the Random Forest algorithm. The system 

should generate accurate stress prediction results 

efficiently and display them through the user interface. 

The functional requirements ensure that all modules of 

the system operate correctly and meet user expectations. 

 

NON-FUNCTIONAL REQUIREMENTS 

Non-functional requirements define the quality, 

reliability, efficiency, and performance of the stress 

level prediction system. The proposed system should 

provide high prediction accuracy and generate results 

within a short response time. The application must be 

user-friendly and easy to operate for users with minimal 

technical knowledge. The system should efficiently 

handle input data and maintain consistent performance 

without errors. 

The application should also ensure reliability, 

scalability, and data integrity while processing health- 

related information. The Random Forest model should 

provide stable performance for different input conditions 

and datasets. Furthermore, the system should be flexible 

enough to support future enhancements such as 

additional health parameters, advanced prediction 

techniques, and real-time monitoring features. 

6.CONCLUSION 

The proposed stress level prediction system using the 

Random Forest algorithm provides an efficient and 

accurate solution for identifying stress levels based on 

health-related parameters. The system successfully 

analyzes input factors such as snoring rate, sleeping 

hours, heart rate, respiration rate, and body temperature 

to predict stress levels accurately. 

The Random Forest classifier improves prediction 

performance by using multiple decision trees and 

reducing overfitting. Experimental results show that the 

proposed system achieves high accuracy, precision, 

recall, and F-Measure, making it reliable for stress level 

analysis techniques. The system is simple, user-friendly, 

and capable of providing quick prediction results with 

better reliability and efficiency. The preprocessing and 

feature selection techniques help improve the overall 

model performance and prediction accuracy. The 

proposed system can assist users in monitoring their 

stress conditions at an early stage and support better 

health management. Furthermore, the system can be 

enhanced in the future by integrating real-time health 

monitoring devices, mobile applications, and integrating 

real-time health monitoring devices, mobile 

applications, and cloud-based analytics to enable 

continuous tracking of stress levels. This would allow 

users to receive instant alerts and personalized 

recommendations based on their physiological and 

behavioral data. 
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