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Abstract — Epilepsy is a serious chronic neurological
disorder, can be detected by analysing the brain signals
produced by brain neurons. Neurons are connected to each
other in a complex way to communicate with human organs
and generate signals. The monitoring of these brain signals is
commonly done using Electroencephalogram (EEG) and
Electrocorticography (ECoG) media. These signals are
complex, noisy, non-linear, non-stationary and produce a
high volume of data. Hence, the detection of seizures and
discovery of the brain-related knowledge is a challenging
task. Machine learning classifiers are able to classify EEG
data and detect seizures along with revealing relevant
sensible patterns without compromising performance. As
such, various researchers have developed number of
approaches to seizure detection using machine learning
classifiers and statistical features. The main challenges are
selecting appropriate classifiers and features. The aim of this
paper is to present an overview of the wide varieties of these
techniques over the last few years based on the taxonomy of
statistical features and machine learning classifiers— ‘black-
box” and ‘non-black-box’. The presented state-of-the-art
methods and ideas will give a detailed understanding about
seizure detection and classification, and research directions in
the future.
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I. INTRODUCTION

The word epilepsy originates from the Latin and Greek word
‘epilepsia’ which means ‘seizure’ or ‘to seize upon’. It is a
serious neurological disorder with unique characteristics,
tending of recurrent seizures. The context of epilepsy, found
in the Babylonian text on medicine, was written over 3000
years ago. This disease is not limited to human beings, but
extends to cover all species of mammals such as dogs, cats
and rats. However, the word epilepsy does not give any types
of clues about the cause or severity of the seizures; it is
unremarkable and uniformly distributed around the world.

Several theories about the cause are already
available. The main cause is electrical activity disturbance
inside a brain, which could be originated by several reasons
such as malformations, shortage of oxygen during childbirth,
and low sugar level in blood. Globally, epilepsy affects
approximately 50 million people, with 100 million being
affected at least once in their lifetime. Overall, it accounts for
1% of the world’s burden of diseases, and the prevalence rate
is reported at 0.5-1%. The main symptom of epilepsy is to
experience more than one seizure by a patient. It causes a
sudden breakdown or unusual activity in the brain that
impulses an involuntary alteration in a patient’s behaviour,
sensation, and loss of momentary consciousness. Typically,
seizures last from seconds to a few minute(s), and can happen
at any time without any aura. This leads to serious injuries
including fractures, burns, and sometimes death.

Based on the symptoms, seizures are categorized by
neuro-experts into two main categories—partial and
generalized. Partial seizure, also called ‘focal seizure’, causes
only a section of the cerebral hemisphere to be affected. There
are two types of Partial seizure: simple-partial and complex-
partial. In the simple-partial, a patient does not lose
consciousness but cannot communicate properly. In the
complex-partial, a person gets confused about the
surroundings and starts behaving abnormally like chewing
and mumbling; this is known as ‘focal impaired awareness
seizure’. On the contrary, in the generalized seizures, all
regions of the brain suffer and entire brain networks get
affected quickly. Generalized seizures are of many types, but
they are broadly divided into two categories: convulsive and
non-convulsive.

1) We have done the review according to five main
dimensions. First, researchers who adopted the EEG,
ECoG or both for seizure detection; second, significant
features; third, machine learning classifiers; fourth, the
performance of the classifier during a seizure, and last,
knowledge discovery (e.g., seizure localization).

2) Through study, it has been explored that an ensemble of
decision trees (i.e., decision forest-random forest)
classifier outperforms other classifiers (ANN, KNN,
SVM, single Decision Tree).

3) We also suggest, how decision forest algorithms could
be more effective for other knowledge discovery tasks
besides seizure detection.

4) This study will help the researchers with their data
science backgrounds to identify which statistical and
machine learning classifiers are more relevant for further
improvement to the existing methods for seizure
detection.

5) The study will also help the readers for understanding
about the publicly available epilepsy datasets.

6) In the end, we have provided our observations by the
current review and suggestions for future research in this
area.

Applications of machine learning are significantly
seen on health and biological data sets for better
outcomes. Researchers/scientists on  different  areas,
specifically, data mining and machine learning, are actively
involved in proposing solutions for better seizure detection.
Machine learning has been significantly applied to discover
sensible and meaningful patterns from different domain
datasets. It plays a significant and potential role in solving the
problems of various disciplines like healthcare. Applications
of machine learning can also be seen on brain datasets for
seizure detection, epilepsy lateralization, differentiating
seizure sates, and localization. This has been done by various
machine learning classifiers such as ANN, SVM, decision
tree, decision forest, and random forest Certainly, in the past,
numerous reviews have been carried out on seizure detection
along with applied features, classifiers, and claimed accuracy
without focusing on the challenges faced by the data scientists
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whilst doing research on datasets of neurological disorders.
Therefore, this article provides a detailed study of machine
learning applications on epileptic seizure detection and other
related knowledge discovery tasks. In this review, the
collected articles are from well-known journals of their
relevant field. These references are either indexed
by SCOPUS or Web of Science (WOS). Besides, we also
considered some good ranked conference papers. Extensive
literature is available covering the deep analysis of different
features and classifiers applied on EEG datasets for seizure
detection. Both, feature extraction and applying classification
techniques are challenging tasks. Previous literature reveals
that for the past few years, interest has been increased in the
application of machine learning classifiers for extracting
meaningful patterns from EEG signals, which helps for
detecting seizures, its location in the brain, and other
impressive related knowledge discoveries. Three decades
ago, Jean Gottman, analysed and proposed the model for
effective usage of EEG signals by applying different
computational and statistical techniques for automatic seizure
detection. Furthermore, the research has been carried out by
different signal processing methods and data science methods
to provide better outcomes.

A. Data Collection

The initial requirement is to collect the dataset of brain
signals. For this, different monitoring tools are used.
Typically, the mostly used devices are EEG and ECoG,
because their channels or electrodes are implanted by glue on
the surface of the scalp as per 10-20 International system [48]
at different lobes. Each of them has a wire connection to the
EEG device, providing timely information about the
variations in voltage, along with temporal and spatial
information [49]. As highlighted in Fig. 2, the EEG channels
are placed on the subject’s scalp, and the electrical signals are
read by the EEG monitoring tool and it displays these raw
signals over the screen. Further, these raw signals have been
carefully monitored by the analyst and classified into
‘seizure’ and ‘non-seizure’ states.

B. Data Transformation

After data collection, the next crucial step is to transform the
signal data into a 2-D Table format. The reason for this is to
make it easier for analysis and provide necessary knowledge
like seizure detection. This datum is raw because it has not
been processed yet. Therefore, it will not be suitable to give
relevant information. To do the processing, different feature
selection modalities have been applied. This step also
presents the dataset as supervised, which means that it
provides the class attribute with possible class-values.

C. Dataset Preparation

For data transformation, data processing is a decisive step to
extract meaningful information from the collected raw
dataset. As such, different feature extraction techniques have
been used; as shown in Table 1. These methods are generally
applied to the extracted EEG signal data set. The raw dataset
becomes rich in terms of different statistical measure values.

Il. LITERATURE REVIEW

1) A disruption in the brain's electrical activity causes
epileptic seizures. Many forms of epileptic seizures
occur. Study says there are many forms of epileptic
seizures occur. These seizures occur with little or no
warning and about one third of people with epilepsy are
resistant to treatment that controls these seizures
Machine learning techniques have been shown to be
successful in the creation of predictive seizure therapies,
the development of Internet of Things (I0OT), portable
low-power devices with network connectivity to help
patients. Researchers utilized deep machine learning and
based on the data, created a complex analytical tool for
reading the patient's electroencephalogram (EEG) data
from a wearable cap or other portable device for
collecting EEG information. So, it could predict
algorithm with sensitivity of up to 81.4 per cent and false
prediction rate as low as 0.06 an hour.

2) However, while this still leaves some uncertainty, but
expect that as access to seizure data increases, sensitivity
rates can be improved. The algorithm can produce
optimized features for everyone, using convolutional
neural network that is highly attuned to observing
changes in brain activity based on EEG readings.

3) Actually nearly 50 million people in world affected from
the Epilepsy disease hence it is most chronological
disorder. Now a days most of research has been started
to avoid and diagnosis the Epilepsy. Here, based on both
signal and image processing can predict along with the
comparison of performance of different extraction
method and classifiers, we can detect the epilepsy. To
know the more information about the disorder in the
brain we use the muti model approach which improves
the specificity of the system as soon as possible to avoid
fault detection.

4) [3] EEG signal has been developed by using short time
Fourier transform (STFT) and convolution neural
network (CNN). The actual research data and parameter
setting are the 2 main components which verifies
feasibility. As per the comparison the average accuracy
of the signal is 86% by using support vector machine
(SVN). The epileptic seizure detection will be stable and
will perform high using this signal as it increases
accuracy to 90%. The connection between EEG and
epileptic seizure is based on the EEG signal has been a
main approach. They are only a few applications based
on deep learning they are EEG signal, re-processing of
signals, Time-frequency analysis, these are the overall
framework of the algorithm.

I1l. IMPLEMENTATION
Upload Epilepsy Dataset
Using this module, we will upload dataset to application
A. Dataset Pre-processing:

Dataset often contains missing values and non-numeric data
such as patient ID so we need to process dataset to remove
patient ID and missing values. Process data will be split into
80% training data and 20% testing data

All rights reserved by www.ijsrd.com 193


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248143/#CR48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248143/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248143/figure/Fig2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7248143/table/Tab1/

Epilepsy/Seizure Detection Using Machine Learning
(IJSRD/Vol. 11/Issue 3/2023/048)

B. Train Naive Bayes Algorithm:

Process data will be input to Naive Bayes algorithm to train a
model

C. Predict Epilepsy from Test Data:

Using this module, we will upload new test data and then
apply trained Naive Bayes model to predict whether test data
is normal or contains Epilepsy disease

D. Comparison Graph:

Using this module we will plot Naive Bayes performance
graph in terms of precision, recall, accuracy and FSCORE

IVV. RESULT AND FUTURE WORK

In this project we are using machine learning Naive Bayes
algorithm to detect epilepsy disease as all machine learning
algorithm require training using past data to build a trained
prediction model and this trained model can be applied on
new test data to predict whether patient is NORMAL or
suffering from epilepsy disease.

To train Naive Bayes we have used ECG Epilepsy
dataset from KAGGLE below website URL
https://www.kaggle.com/chaditya95/epileptic-seizures-
dataset
Given figure is the home page of the detection system.

sOsCcEaREvODar

For future work, we propose to investigate the usage
of state-of-the-art deep learning networks to overcome the
limitations of classical learning models. Classical learning
models are sensitive to the feature selection and extraction
phases. Moreover, we propose to investigate the effect of the
given dataset on the classification results. For this, we
propose to examine different datasets from different regions
of the world.

V. CONCLUSION

Epilepsy is one of the most diseases that affect human lives,
so they need to diagnose; it is one of the lives needed. The
diagnosis process is not a simple task. In this work, we
propose a novel approach to diagnosis the EEG signals using
Multi-DWT, and Genetic algorithm coupled with four
classifiers such as SVM, ANN, KNN, and Naive Bayes. The
experimental results showed that the DWT features coupled
with some machine learning algorithms had provided
noticeable results, and the ANN classifier outperforms all
tested classifiers. The new automated system can detect
epilepsy with high accuracy. The detection process of
epilepsy seizure passes through different stages. The first step

is the pre-processing of the EEG signals that are considered
the primary step, which will increase the system performance.
This step aims to remove the noises. The second step features
extraction. This step is previously implemented with different
methods; in this work, we apply multiple DWT. The main
aim of this step is to decompose the signals into sub-bands,
then compute different features functions on each sub-band.
In our work, we use multiple DWT to extract various features,
and then these features are reduced by the genetic algorithm
to select the best features from a vast number of features. The
output of this stage is a features matrix that will be used later
in EEG signals classification. In EEG signals classification,
the decision is made, and the system performance will be
evaluated. The success of the suggested approach is verified
by implementing the same procedure for 14 combinations of
datasets. The proposed system was tested under different
measurement metrics such as Accuracy, Sensitivity, and
Specificity.

The results showed that our approach achieved good
results in terms of these metrics, and it can be concluded that
DWT analysis give satisfactory results compared with the
previous studies, and the best performance was gained by
artificial neural network classifier. The ANN was compared
with the different classifiers, and it performs better in terms
of the evaluation metrics in most cases of 14 dataset
combinations.
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