
 

www.ijprems.com 

editor@ijprems.com 

INTERNATIONAL JOURNAL OF PROGRESSIVE 

RESEARCH IN ENGINEERING MANAGEMENT 

AND SCIENCE (IJPREMS) 

(Int Peer Reviewed Journal) 

Vol. 05, Issue 09, September 2025, pp : 206-210 

e-ISSN : 

2583-1062 

Impact 

Factor : 

7.001 
 

@International Journal Of Progressive Research In Engineering Management And Science           206 

SEIZURE PREDICTION USING MACHINE LEARNING 

Mrs. Sreelakshmy
1
, Mohith C

2 

1
Associate Professor, Department Of MCA, T John Institute Of Technology, Karnataka, India. 

2
Student, Department Of MCA, T John Institute Of Technology, Karnataka, India. 

DOI: https://www.doi.org/10.58257/IJPREMS43704 

ABSTRACT 

Neurological disorders, especially epilepsy, often manifest through unpredictable seizures that can severely impact 

patient safety and quality of life. Reliable seizure prediction has the potential to revolutionize clinical care by enabling 

timely interventions, improving patient independence, and reducing morbidity. This project explores the application of 

machine learning (ML) models for seizure prediction using electroencephalogram (EEG) signals and patient health 

data. 

The system leverages Python-based ML libraries to process pre-ictal, ictal, and post-ictal EEG signals. Various 

classifiers, including Random Forest, Support Vector Machines (SVM), and Long Short-Term Memory (LSTM) 

neural networks, are implemented to detect seizure patterns and provide real-time predictions. Experimental results 

demonstrate that the LSTM model achieves the highest accuracy of 98.5%, outperforming traditional models, due to 

its ability to capture temporal dependencies in EEG signals. 

This work contributes to the field of biomedical signal processing by presenting a scalable and adaptable seizure 

prediction framework. It highlights the role of ML in healthcare and provides directions for future research, such as 

real-time IoT integration, cloud-based deployment, and explainable AI for medical decision support. 

Keywords: Seizure Prediction, Epilepsy Detection, Electroencephalogram (Eeg) Signals, Machine Learning 
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1. INTRODUCTION  

Epilepsy is one of the most prevalent neurological disorders, affecting approximately 50 million individuals 

worldwide, according to the World Health Organization (WHO). It is characterized by recurrent and unpredictable 

seizures caused by abnormal electrical activity in the brain. These seizures can vary in severity, from brief lapses in 

attention to prolonged convulsions, and often occur without warning. Such unpredictability can result in significant 

physical harm, psychological distress, social stigma, and a reduced quality of life for patients. In severe cases, the risk 

of sudden unexpected death in epilepsy (SUDEP) further emphasizes the critical need for effective seizure 

management strategies. 

Traditional methods of epilepsy management primarily focus on pharmacological treatments, such as antiepileptic 

drugs (AEDs), and in certain cases, surgical interventions. While these treatments can help reduce seizure frequency, 

they are not always effective. A substantial proportion of patients, often referred to as drug-resistant or refractory 

epilepsy patients, continue to experience seizures despite medication. For these individuals, the ability to predict 

seizures in advance becomes invaluable, offering opportunities to take preventive measures, avoid dangerous 

situations, and alert caregivers. 

In recent years, seizure prediction has emerged as a vital research domain within the intersection of neuroscience, 

biomedical engineering, and artificial intelligence. The availability of electroencephalogram (EEG) signals—which 

provide direct insight into the brain’s electrical activity—has opened the door for data-driven approaches. Machine 

learning, in particular, has proven to be a powerful tool for analyzing complex EEG patterns and distinguishing 

between pre-ictal (before seizure) and inter-ictal (normal) brain states. 

The project titled “Seizure Prediction Using Machine Learning” is designed to contribute to this field by leveraging 

advanced computational models to provide accurate and timely seizure predictions. The proposed framework involves 

three primary stages: preprocessing EEG signals remove noise and artifacts, extracting discriminative features that 

capture both statistical and temporal information, and applying machine learning models for classification. Multiple 

algorithms are explored, including Support Vector Machines (SVM), Random Forest classifiers, and Long Short-Term 

Memory (LSTM) neural networks. The LSTM model, known for its ability to model sequential and temporal 

dependencies, demonstrated superior performance, achieving a prediction accuracy of 98.5%. 

The significance of this research lies not only in its technical contribution but also in its potential real-world impact. A 

reliable seizure prediction system can provide patients with crucial early warnings, enable clinicians to tailor 
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interventions, and ultimately improve safety and quality of life. Moreover, such advancements contribute to the 

broader vision of intelligent healthcare systems where artificial intelligence augments clinical decision-making. 

2. LITERATURE SURVEY 

Epileptic seizure prediction has been an active research domain in biomedical engineering, machine learning, and 

neuroscience for more than two decades. A significant body of literature has been developed to explore various 

techniques ranging from classical signal processing methods to advanced deep learning models. This chapter 

summarizes and critically analyzes past work in the field of seizure prediction using machine learning. 

Initial studies focused on manual inspection of EEG signals by neurologists. These approaches were subjective, time-

consuming, and limited by human interpretability. Early computational techniques included linear classifiers and 

spectral analysis methods. While these achieved modest success, they suffered from high false alarm rates. 

With the advent of computational power, researchers began applying supervised learning algorithms such as Support 

Vector Machines (SVM), k-Nearest Neighbors (KNN), and Random Forests. These models relied heavily on 

handcrafted features extracted from EEG signals, such as entropy, wavelet coefficients, and frequency bands. 

Reported accuracies ranged between 70% and 90%, depending on the dataset. 

Recent years have witnessed a shift toward deep learning architectures, particularly Convolutional Neural Networks 

(CNNs) and Recurrent Neural Networks (RNNs). CNNs have been applied to spectrogram representations of EEG 

signals, achieving accuracies above 90%. LSTM networks, which capture temporal dependencies, have shown 

remarkable success with accuracies exceeding 95% in some cases. Hybrid models that combine CNN feature 

extraction with LSTM sequence modeling are emerging as state-of-the-art. 

Parallel to algorithmic improvements, IoT-enabled seizure monitoring systems have been developed. These systems 

integrate wearable EEG headsets or implantable devices with cloud-based ML models to provide real-time alerts. Such 

systems promise scalability and continuous monitoring, though challenges remain in battery life, data transmission, 

and patient compliance. 

3. EXISTING SYSTEM 

The current methods in seizure prediction mainly rely on the familiar machine learning and statistical algorithms used 

on electroencephalogram (EEG) data. These EEG recordings typically end up as scalp or intracranial electrodes, which 

are widely available including in clinical datasets like CHB-MIT, Freiburg and TUH EEG. EEG signals can be 

considered noisy and non-stationary, and preprocessing is, therefore, the necessary step in the current model. The 

methods of filtering, normalization and removal of artifacts to avoid the influence of muscle activity, eye movement, 

or noise of the environment are used. The signals that have been pre-processed are then broken up into smaller bits to 

further analyze the same.  

The main part of the current seizure prediction systems is the feature extraction. The old methods still make use of 

custom features extracted out of the EEG signals. They are statistical measures on time-domain including mean, 

variance, energy, and Hjorth parameters, measures on frequency-domain including the power spectral density and the 

band power in delta, theta, alpha, beta, gamma bands, and non-linear characteristics including entropy measures, 

fractal dimensions, and correlation coefficients. The input of these features will highly depend on how the system will 

perform because the models are very sensitive in regard to the expertise incorporated in its design.  

To classify, the existing systems use conventional machine learning-based models. SVMs are routinely applied to 

binary classification of interictal and preictal states, whereas Random Forests and Decision Trees are used to combine 

many features. Other researches present k-Nearest Neighbor (k-NN) classifiers, but the former are computationally 

demanding in practical use-cases. The logistic Regression has also been used but has limitations with high-

dimensional EEG features because it has a problem with high-dimensionality. 

Although these existing systems provide a foundation for automated seizure prediction, they suffer from significant 

limitations. Their reliance on manual feature engineering reduces adaptability and scalability, as handcrafted features 

may not generalize well across patients. Furthermore, high inter-subject variability in EEG patterns often leads to poor 

cross-patient generalization. Another major drawback is the high false alarm rate, which limits clinical trust in these 

systems. Additionally, traditional models are unable to capture the long-term temporal dependencies present in EEG 

signals, which are crucial for reliable early seizure prediction. Processing large-scale continuous EEG data in real time 

also remains computationally challenging.  

4. PROPOSED SYSTEM 

The proposed system for seizure prediction is designed to overcome the challenges and limitations faced by the 

existing systems, particularly the reliance on handcrafted features, poor generalization, high false alarm rates, and 
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computational inefficiency. In this system, modern artificial intelligence and deep learning techniques are introduced 

to learn directly from EEG signals and provide accurate, real-time seizure forecasting. The framework integrates 

automated feature learning, patient-specific adaptation, and efficient deployment mechanisms, making it more reliable 

and clinically practical. 

The process begins with EEG data acquisition, which is obtained either from publicly available benchmark datasets 

such as CHB-MIT, Freiburg, or TUH EEG, or through clinical monitoring devices in real-time environments. The 

EEG data is collected over long durations, covering both interictal (normal), preictal (before seizure), and ictal (during 

seizure) states. Here, methods such as band-pass filtering, notch filtering, and artifact removal are applied to clean the 

signals. Additionally, techniques like normalization and segmentation are employed to prepare the data for analysis. 

Unlike traditional systems that depend heavily on manual feature engineering, the proposed system focuses on 

automated representation learning, which reduces dependence on domain expertise. 

In the feature learning and prediction stage, the proposed system leverages advanced deep learning architectures. 

Convolutional Neural Networks (CNNs) are used to extract spatial features from EEG spectrograms or raw signals, 

while Long Short-Term Memory (LSTM) networks are employed to capture temporal dependencies that reflect the 

gradual transition from interictal to preictal states. Hybrid CNN–LSTM or Temporal Convolutional Networks (TCNs) 

are particularly effective in modeling both spatial and long-term temporal information. This enables the system to 

detect even subtle variations in EEG activity that may indicate the onset of a seizure minutes before it occurs. Unlike 

static classifiers such as SVM or Random Forests, these models continuously adapt to dynamic changes in brain 

activity. 

The proposed system of seizure prediction has various advantages in comparison with current techniques, thus being 

more exact, adjustable, and clinically stable. Contrary to conventional systems whose performance depends on the 

creation of hand-designed features, the proposed one learns meaningful spatial and temporal patterns in the EEG 

signals themselves. This greatly minimises the need to rely on expert knowledge, the possibility of missing out on 

some hidden and complex features and results in an increase in precision where the modality at preictal states is 

detected. 

The other major price is the enhanced generalizability across patients With the help of transfer learning and the 

adaptation of a model to a specific patient, the system will be able to initially extract typical seizure-related patterns 

using such large EEG data sets, and then adjust itself to the brain activity of a particular patient. This enables the 

system to tackle high inter-patient variance in EEG signals with better elegance and as such the system can be 

practically used on a variety of populations without needing to extensively retrain the system every time a new patient 

is encountered.  

The false alarm rates will also be minimized in the proposed system thus overcoming one of the largest problems of 

the currently available models. By using ensemble learning techniques, attention mechanisms and probabilistic 

calibration, the system minimizes false alerts and gives more consistent notifications. This facilitates patient 

confidence and allows care providers to feel confident when implementing the prediction system in their practice, 

therefore, enhancing the usability of the prediction system in practice.  

5. MODULE DESCRIPTION 

Login and Authentication Module:This module serves as the entry point to the system. Users, such as patients, 

caregivers, or healthcare professionals, must authenticate themselves through a secure login interface. This ensures 

that only authorized individuals can access the system and its sensitive medical data. The login credentials are verified 

against stored records, providing a layer of security to protect personal health information and predictive results. 

Home Page and Navigation Module: 

Once logged in, users are directed to the home page, which acts as the central dashboard and navigation hub of the 

application. It provides an overview of the system’s functionality, instructions for uploading EEG data, and a 

summary of past prediction outcomes. The home page also includes links to modules such as real-time monitoring, 

prediction results, visualization tools, and user settings. The layout is designed to be user-friendly, enabling even non-

technical users to easily navigate and make use of the system. 

Data Preprocessing Module: 

In this module, uploaded EEG signals are cleaned and filtered to remove noise, artifacts, and irrelevant data. 

Preprocessing ensures that the signals are normalized, segmented, and converted into a format suitable for machine 

learning analysis. This step improves the efficiency and accuracy of subsequent prediction tasks. 
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Feature Extraction Module: 

This module extracts important features from EEG signals, such as frequency patterns, wavelet coefficients, and signal 

amplitudes. These features capture the critical patterns associated with seizure activity. By reducing data complexity 

while retaining vital information, the extracted features serve as effective inputs for the prediction model. 

Prediction and Alert Module: 

This module uses trained machine learning or deep learning models to analyze preprocessed EEG data and predict the 

likelihood of a seizure. If a seizure is detected, the system generates real-time alerts for patients, caregivers, or doctors. 

Notifications can be delivered through the application interface, SMS, or connected wearable devices, enabling timely 

preventive actions. 

Visualization and Monitoring Module: 

This module provides graphical representations of EEG signals, prediction accuracy, and past seizure events. 

Visualization tools such as charts, graphs, and timelines help users interpret results more effectively. It also offers real-

time monitoring capabilities to track ongoing patient conditions, making it easier for healthcare professionals to make 

informed decisions. 

6. RESULT 

The seizure prediction system developed using machine learning techniques produced encouraging outcomes. After 

collecting and preprocessing EEG data, relevant features were extracted and fed into the predictive model. The model 

was able to accurately differentiate between seizure and non-seizure states, demonstrating high accuracy and reliability 

in detecting pre-ictal conditions before an actual seizure occurs. The results also indicated that the system achieved a 

good balance between sensitivity and specificity, reducing the chances of false alarms while still maintaining timely 

detection. Furthermore, deep learning methods enhanced the performance of the system when compared with 

traditional approaches, showing better adaptability to complex EEG patterns. Real-time testing validated that the 

system can be integrated into wearable devices or hospital monitoring systems, making it highly practical for real-

world use. Overall, the results confirm that seizure prediction using machine learning is an effective approach to 

provide early warnings, thereby enhancing patient safety and improving overall quality of life. 

 

Chart 1: Prediction Graph Representaion 

7. CONCLUSION 

Seizure prediction using machine learning presents a significant advancement in healthcare technology, especially for 

patients with epilepsy who face unpredictable and life-threatening episodes. By analyzing EEG signals and other 

physiological data, the proposed system can detect patterns that precede seizures, allowing timely warnings and 

interventions. Such predictive systems not only enhance patient safety but also improve quality of life by reducing 

anxiety associated with uncertainty.The integration of advanced algorithms, data preprocessing, and real-time 

monitoring ensures that the model achieves higher accuracy and reliability compared to traditional methods. While 

challenges such as false predictions, computational complexity, and the need for large datasets remain, continuous 

improvements in deep learning, wearable devices, and cloud-based solutions are expected to overcome these barriers. 
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Overall, seizure prediction systems hold great promise in transforming epilepsy management into a proactive and 

preventive approach, reducing healthcare costs, supporting clinicians in decision-making, and empowering patients 

with greater independence and confidence in their daily lives. 
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