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Abstract: Epilepsy, a disorder that affects millions of people worldwide, often goes undiagnosed or misdiagnosed due to the
unpredictable nature of seizures and the difficulty in monitoring brain activity over extended periods. Traditional methods of
seizure detection, such as manual inspection of EEG signals by medical professionals, can be time-consuming and flat to errors.
In contrast, this move towards utilizes EEG data, which captures the electrical activity of the brain, and applies CNNs to
automatically detect seizures with high accuracy.

Index Terms: MATLAB, EEG

I. INTRODUCTION

Electroencephalography (EEG) is widely used in research involving neural engineering, neuroscience, and biomedical engineering
(e.g. brain computer interfaces, BCI) ; sleep analysis; and seizure detection) because of its high temporal resolution, non-
invasiveness, and relatively low financial cost. The automatic classification of these signals is an important step towards making the
use of EEG more practical in application and less reliant on trained professionals. typical EEG classification pipeline includes
artifact removal, feature extraction, and classification. On the most basic level, an EEG dataset consists of a 2D (time and channel)
matrix of real values that represent brain-generated potentials recorded on the scalp associated with specific task conditions. This
highly structured form makes EEG data suitable for machine learning. The causes of epilepsy are genetic factors,brain
injury,infection chemical abnormalities.

Il. METHODOLOGY
This review paper provides a complete overview of various deep learning techniques applied to seizure detection and classification
using EEG data. The authors systematically examine convolutional neural networks (CNNs), and hybrid models that combine these
approaches. They also discuss the datasets used in these studies and the performance metrics commonly applied. By synthesizing
findings from multiple studies, the review offers insights into the effectiveness and challenges of unlike deep learning methods in
the context of paroxysm detection.

111. EASE OF USE
e Toclassify the input data is either normal or abnormal
e To Improve performance process

IV.EXISTING SYSTEM
The existing system is designed to analyze EEG signals, which are crucial for understanding brain activity and detecting potential
abnormalities. EEG signals reflect the electrical activity of the brain, revealing synchronized neural activity patterns that can be used
to classify various mental states and identify anomalies.The system starts by acquiring EEG signals, which are voltage recordings of
brain activity. These signals are captured through electrodes placed on the scalp, providing a continuous stream of data that
represents the brain's electrical activity.EEG signals can vary significantly between individuals and even across different sessions
for the same individual. This variability can impact the consistency of the clustering and classification results.

V. FEATURE EXTRACTION
feature extraction starts from an initial set of measured data and builds derived values (features) intended to be informative and non-
redundant, facilitating the subsequent learning and generalization steps, and in some cases leading to better human interpretation.
Feature extraction is related to dimensionality reduction.
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VI.CLASSIFICATION
o A classifier utilizes values for independent variables (features) as input to predict the corresponding class to which an
independent variable belongs.
o A classifier has a number of parameters that require training from a training dataset.
e A trained classifier will model the association between classes and corresponding features and is capable of identifying new
instances in an unseen testing dataset.

VII.SOFTWARE DESCRIPTION

MATLAB is a high-level programming language designed for numerical computing, visualization, and data analysis. It has become

one of the most widely used tools in fields such as engineering, physics, economics, and data science, due to its simplicity, powerful

functionality, and versatility. MATLAB provides a highly productive environment for users, enabling them to focus on solving
complex problems without needing to worry about low-level programming details. This section will highlight the key features of

MATLAB and why it is an ideal choice for a wide variety of applications.The Final Result will get generated based on the overall

classification and prediction. The performance of this proposed approach is evaluated using some measures like,

e Accuracy: Accuracy of classifier refers to the ability of classifier. It predicts the class label correctly and the accuracy of the
predictor refers to how well a given predictor can guess the value of predicted attribute for a new data
AC= (TP+TN)/ (TP+TN+FP+FN)

e  Sensitivity measures the proportion of actual positive cases that are correctly identified by the model. It answers the question:
"Of all the actual positives, how many did the model correctly identify?" Mathematically, sensitivity is calculated as:
Sensitivity = (TP) / (TP+FN)

e Specificity measures the proportion of actual negative cases that are correctly identified by the model. It answers the question:
"Of all the actual negatives, how many did the model?" Mathematically, specificity is calculated as

Specificity = (TN) / (TN+FP)

VIill.  FLOW DIAGRAM

m e ivity m

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 3455




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VI June 2025- Available at www.ijraset.com

IX. SAMPLE WAVEFORMS

Pair-Wise Matching of EEG Signals for Epileptic Identification via Convolutional Neural Network
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X. FUTURE ENHANCEMENT

The use of Convolutional Neural Networks (CNNs) for epileptic seizure detection in MATLAB offers a highly effective and
efficient approach to real-time monitoring of EEG signals. By leveraging the power of deep learning, the system can automatically
identify subtle patterns in brain activity that distinguish normal conditions from seizure events, ensuring timely and accurate
detection. This method not only reduces the burden on healthcare professionals but also has the potential to improve patient care by
enabling faster interventions. With MATLAB's robust deep learning tools and its ability to process complex data efficiently, the
proposed system represents a significant advancement in the field of medical diagnostics, providing a reliable, scalable solution for
epilepsy monitoring and management.

X1. CONCLUSION
In conclusion, the use of Convolutional Neural Networks (CNNs) for epileptic seizure detection in MATLAB offers a highly
effective and efficient approach to real-time monitoring of EEG signals. By leveraging the power of deep learning, the system can
automatically identify subtle patterns in brain activity that distinguish normal conditions from seizure events, ensuring timely and
accurate detection. This method not only reduces the burden on healthcare professionals but also has the potential to improve patient
care by enabling faster interventions. With MATLAB's robust deep learning tools and its ability to process complex data efficiently,
the proposed system represents a significant advancement in the field of medical diagnostics, providing a reliable, scalable solution
for epilepsy monitoring and management.
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