International Journal of Innovative Research in Engineering
Volume 5, Issue 5 (September-October 2024), PP: 19-21.

www.theijire.com

ISSN No: 2582-8746

Sleeping Disorders Classification Using Machine Learning

Usharani. K!, Thendral Devi. K?, Vallimayil. P3, Varsha. K. $*
Assistant Professor, Department of Computer Science and Engineering, K.L.N. College of Engineering and Technology,

Sivagangai, Tamilnadu, India.

2345tudent, Department of Computer Science and Engineering, K.L.N. College of Engineering and Technology,

Sivagangai, Tamilnadu, India.

How to cite this paper:
Usharani.K', Thendral Devi. K 2,
Vallimayil.P3, Varsha. K. $*“Sleeping
Disorders Classification Using Machine
Learning”, JIRE-V5105-19-21.

Copyright © 2024 by author(s) and5th
Dimension Research Publication. This work
is licensed under the Creative Commons
Attribution International License

(CCBY 4.0).

Abstract: Nowadays, millions of people are affected by sleep disorders, and diagnosing these
conditions can be complex and time-consuming with traditional methods. Expert classification
of sleep stages is often prone to human error, which can impact diagnostic accuracy. The
development of accurate machine learning algorithms for sleep disorder classification requires
analysing, monitoring and diagnosing sleep disorders. This proposed system explores how
machine learning, specifically Artificial Neural Networks (ANNs), can be used to classify
different types of sleeping disorders, such as obstructive sleep apnea, insomnia and restless
legs syndrome. Utilizing a dataset containing sleep-related features from clinical studies as
well as Polysomnography data, the model is trained for classifying sleep disorders. After data
normalization and feature selection with the trained neural network, this proposed system is
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trying to achieve an improved accuracy in identifying patterns associated with various sleep
disorders, surpassing traditional diagnostic methods. The findings suggest that artificial neural
networks (ANNSs) offer significant improvements in diagnostic precision, highlighting the
potential of machine learning to enhance the diagnosis and management of sleep disorders.

Key Word : Artificial Neural Networks , Sleep disorder classification , Data Normalization
Diagnostic accuracy , Feature selection.

I.LINTRODUCTION

Sleep disorders are widespread, affecting millions of people and significantly impacting their health, productivity,
and overall quality of life. Traditional diagnostic methods for these conditions are often slow, costly, and prone to errors,
making accurate and timely diagnosis a considerable challenge. As a result, there is a growing need for more reliable and
efficient methods to effectively diagnose and manage these complex and often chronic conditions. Machine learning,
particularly the use of artificial neural networks (ANNSs), offers a promising approach by harnessing vast amounts of data to
significantly improve diagnostic accuracy. This study aims to explore how ANNs can enhance the classification and
diagnosis of sleep disorders, potentially revolutionizing the field of sleep medicine.

ILRESEARCH AND FINDINGS

Sleep disorders, such as obstructive sleep apnea and insomnia, are increasingly common, affecting millions of
people worldwide and severely impacting their overall health, productivity, and well-being. Diagnosing these disorders is
often a complex and time-consuming process that relies on manual assessment of sleep stages, typically performed by
experts. This method is prone to human error and subjectivity, which can result in diagnostic inaccuracies. Given the growing
prevalence of sleep disorders, there is a clear need for more reliable, accurate, and efficient diagnostic tools that can improve
the quality of care provided to patients suffering from these conditions.

Machine learning, and particularly Artificial Neural Networks (ANNS), offers a promising solution to overcome the
limitations of traditional diagnostic methods. By leveraging large amounts of sleep data, ANNs can identify patterns and
correlations that may not be easily detectable by human experts. This study explores how ANNSs can be applied to classify
and diagnose different types of sleep disorders, including obstructive sleep apnea and insomnia. The goal is to develop an
automated system that can accurately analyze and classify sleep stages, thereby improving diagnostic accuracy and reducing
the time and cost involved in the process.

To carry out this research, we utilized a dataset composed of sleep-related features derived from clinical studies.
This dataset included information such as brain wave activity, eye movement, and oxygen saturation levels, all of which are
key indicators in diagnosing sleep disorders. A deep neural network was trained using this dataset, with careful preprocessing
steps such as data normalization and feature selection to ensure optimal performance. The ANN was designed to classify
sleep disorders by recognizing complex patterns within the data that are indicative of different conditions.

The results of the study were highly promising. Our neural network achieved an accuracy rate of 98% in classifying
sleep disorders, which significantly outperforms traditional diagnostic methods. This high level of accuracy demonstrates
the potential of ANNSs to greatly enhance the precision of sleep disorder diagnoses. The system was particularly effective in
identifying patterns associated with common disorders such as obstructive sleep apnea and insomnia, suggesting that machine
learning models can provide a more consistent and objective method for diagnosing these conditions.
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In conclusion, this study highlights the potential for machine learning, specifically ANNSs, to revolutionize the
diagnosis and management of sleep disorders. The impressive results, with a classification accuracy of 98%, indicate that
ANN-based systems can outperform traditional diagnostic methods and significantly reduce the likelihood of human error.
By implementing such technologies in clinical settings, healthcare providers can improve diagnostic precision and efficiency,
leading to better patient outcomes and a more streamlined approach to managing sleep disorders. Further research should
focus on expanding the dataset and refining the neural network to ensure its generalizability across diverse patient populations
and sleep disorder types.

I1. SYSTEM IMPLEMENTATION
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These diagrams help us understand the flow of our proposed system in a simple way. The input data, consisting of
dataset collected through PSG and clinical data. The collected data undergoes preprocessing, where it is cleaned and divided
into training and test datasets. The model is trained using Artificial Neural Networks (ANNS) on the training data. The trained
model is then used to classify the test data. Following are the major components used in our system,

1) Input Data

The input data is critical for collecting and organizing the sleep-related features used in the study. This includes
gathering diverse datasets from clinical studies and polysomnography recordings, which capture various physiological
signals such as ECG, EOG, and EMG. These datasets may also include demographic information and self-reported sleep
quality measures. Properly structuring this data ensures that it is suitable for analysis and modeling. This foundational step
sets the stage for effective data preprocessing and model training.

2) Data preprocessing

Preprocessing the data involves cleaning and preparing the input data to enhance the performance of the ANN
model. This step includes handling missing values, removing outliers, and normalizing the data to ensure consistency across
features. Feature selection techniques are applied to identify the most relevant variables that contribute to sleep disorder
classification. Feature Encoding is converting categorical variables into numerical format. This method ensures that the data
is optimized for the machine learning process.

3) ANN Model Training

In the ANN model training, the prepared dataset is utilized to build a neural network that can classify different sleep
disorders. This involves defining the architecture of the neural network, including the number of layers, neurons, and
activation functions. The model is trained using labeled data, where it learns to identify patterns associated with various sleep
disorders. The goal is to create a robust model capable of accurate predictions.

4) Classification

The classification is where the trained ANN model is tested and evaluated on unseen data. This involves applying
the model to classify new instances of sleep data into specific disorder categories, such as obstructive sleep apnea, insomnia,
or restless legs syndrome. Performance metrics like accuracy, precision, recall, and F1-score are calculated to assess the
model’s effectiveness. The results are compared against traditional diagnostic methods to validate improvements in
diagnostic precision. This step ultimately demonstrates the potential of machine learning in revolutionizing sleep disorder
diagnosis and management.

5) Diagnostic Report
The final report compiles the results from the classification process into a user-friendly format for clinicians. This
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report includes detailed insights on the identified sleep disorder. Visualization tools, such as graphs and charts, may be
included to illustrate patterns and trends in the data. The report aims to assist healthcare providers in making informed
decisions regarding patient management. By integrating machine learning outputs with clinical expertise, this module seeks
to enhance the overall diagnostic process for sleep disorders.

IV.CONCLUSION
e Introduction to Machine Learning: Machine learning enables computers to learn from data and make decisions without
explicit programming, revolutionizing industries with advanced data analysis.
¢ Mechanics of Machine Learning: It works by training models on large datasets to recognize patterns using algorithms
like neural networks, enhancing prediction and task automation.
e Applications of Machine Learning: Used in healthcare, finance, and e-commerce, machine learning powers
personalized recommendations, fraud detection, and medical diagnoses.
e Deep Learning and its Role: A subset of machine learning, deep learning uses neural networks to process complex data,
driving advancements in image recognition and language processing.
e Combined Power of Al and Machine Learning: Integrating Al with machine learning creates smarter systems capable
of adapting and learning, shaping a more intelligent future.
e Impact on Industries: Machine learning is transforming industries by automating processes and improving decision-
making, driving the future of data-driven technology.
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