International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 15,2025
https://theaspd.com/index.php

Analysis Of Eeg Signals For Epilepsy Diagnosis

Dr. D Kalidoss',Ashu Nayak?,Karan Khati’

'Associate Professor, Kalinga University, Raipur, India. dr.kalidoss@kalingauniversity.ac.in,
ORCID:0000-0001-8286-9516

*Assistant Professor, Department of CS & IT, Kalinga University, Raipur, India.
ku.ashunayak@kalingauniversity.ac.in,0009-0002-8371-7324

JAssistant Professor, New Delhi Institute of Management, New Delhi, India., E-mail:
karan.khati@ndimdelhi.org, https://orcid.org/0009-0001-4694-9196

Abstract

Ebpilepsy is a neurological disease that refers as a problem of the central nervous portrayed by the loss of awareness and
spasms. Epileptic patients are dependent upon epileptic seizures brought about by irregular electrical release that led
to the development of spasms, and loss of consciousness. Roughly 50 million individuals around the globe are
determined to have epilepsy. Kids and grown-ups in the age scope of 65-70 years of age are influenced the most. The
fact is that the primary driver of this disease is obscure and the majority of the indications of the epilepsy seizure can
be therapeutically treated. Epilepsy patients are prone to seizures, which cause natural and loss of consciousness,
specific trigger and unfortunately even death in a short time. Patients with epilepsy suffer the consequences of sudden
seizures, during which they are unable to hold their self and are vulnerable to asphyxia, fatality, or damage as a result
of their loss of consciousness. To present, the disorder has primarily been handled with drugs and surgery; nevertheless,
anticonvulsant therapy is not totally effective for all forms of epilepsy. Actually, there is an extension to improve the
detection of epileptic seizures. In this study, the epileptic seizure detection is proposed to enhance the effect of the
suggested approach. Here, Artificial Neural Network (ANN) is used to classify the signals. This process effectively
increases the identification of epileptic seizure detection. Comparing to the classification of proposed ANN, grey wolf
optimization and ANN, the experimental results of oppositional crow search algorithm for training ANN shows better
performance of the proposed methods to identify the seizure detection. Here the feature extraction is done using fuzzy
entropy and optimized ANN is used for distinguishing between seizure and non-seizure signals.
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INTRODUCTION

When compared to the standard epilepsy, complex partial seizures are more complicated, complex partial
seizures affect not only the brain but also the consciousness. Since complex partial seizures can affect any
section of the brain, they are most commonly associated with two temporal lobes. Because of this nature,
people suffer from complex partial seizures and are often said to have Temporary Lobe Epilepsy (TLE). It
often affects one of the temporal lobes of the brain [1]. In a complex partial seizure, the patient begins to
chew, smash his fingers, pick up clothes, and walk for no reason. The patient experiences confusion that
lasts for several minutes after the seizure. The common symptoms of complex partial are given by, when
compared to the standard epilepsy, complex partial seizures are more complicated, complex partial
seizures affect not only the brain but also the consciousness[2]. Since complex partial seizures can affect
any section of the brain, they are most commonly associated with two temporal lobes. Because of this
nature, people suffer from complex partial seizures and are often said to have TLE. It often affects one of
the temporal lobes of the brain. In a complex partial seizure, the patient begins to chew, smash his fingers,
pick up clothes, and walk for no reason [9].

EEG signals can be analysed to learn more about the characteristics of epileptic seizures. EEG signals
obtained during seizures show patterns that differ from recorded EEG signals in the individual without
epilepsy [3]. Therefore, EEG analysis helps to distinguish epilepsy from normal data and to differentiate
different stages of epilepsy. Early detection of seizure-related EEG changes can predict the onset of seizures
explained[4]. An automated system that can distinguish among conventional, post, and inter-ictal
locations is required for this type of forecasting system. EEG-data from a healthy person, the pre-ictal
status indicates pre-seizure EEG changes and inter-ictal state of EEG changes during epilepsy. For this
detection method, there are two main considerations. Channel reduction is a potential value when
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diagnosing seizures. In general, EEG records have different channels for signals received from different
splicing in the scalp. Working with multiple channels can lead to overuse, especially when working with
unwanted channels. The size of the feature can be reduced through channel selection, lowering the
computational cost of feature extraction and classification [10].

REVIEW OF LITERATURE

The EEG provides essential physiological information that has been useful in identifying epileptic seizures
and diagnosing epilepsy. Chen et al., (2020) created a two-stage paradigm for identifying and diagnosing
early epileptic seizures and ‘epilepsy. The signal intensity was calculated and the dynamic nature of the
EEG time series was reported in the first stage. They employ a one-time compliment methodology to
identify questionable EEG segments in the second stage [5]. They introduced a new and useful
classification for the identification of epilepsy according to the couple of class Support Vector Machine
(SVM). Normal epilepsy data is required for classifier training. They performed tests to determine the
effectiveness of the suggested structure, and the suggested technique achieved classification accuracy of
93% and 94%, respectively. Because of its fleeting nature, the EEG signal needed to be analysed. The
strength of the evaluated features from the EEG data that is a feature of the seizure activity determines
the performance of EEG-based epileptic seizure detection. Mursalin et al., (2019) proposed utilizing an
upgraded correlation-based classification technique with Random Forest Classification (RFC) to detect
epileptic seizures from EEG recordings. With the help of Improved Correlation based Feature Selection
(ICES), the test calculates the most important properties from the frequency domain, temporal domain,
and entropy-based characteristics [11]. The results of the trial revealed that the specific strategy
outperformed various other state-of-the-art seizure methodology with the similar benchmark EEG
database, outperforming the conventional correlation-based technique[6].

Broke down an enthusiastic effect on cryptographic key age frameworks utilizing EEG signals. This paper
shows an exploration led to confirm the impacts of feeling on EEG based cryptographic key age
framework. A key was created from EEG data using the parametric spectrum estimate method for
highlight extraction and a quantization scheme for blunder adjustment. These approaches were
demonstrated to be suitable for a Quantization procedure for blunder correction, and an EEG-based key
was created. These techniques were deemed to be suitable for noisy data, such as EEG. The tests are
carried out utilizing the Database for Emotion Analysis Using Physiological Signals (DEAP) dataset. The
enthusiastic aspects employed were valence and excitation, which were separated into two categories:
higher and lower. For exploratory philosophy, they investigated with two sets of subjects: valence and
excitement. The results of the experiment show that is how one feels has a significant impact on how the
framework is presented.

MATERIALS AND METHODS

Epilepsy is the neurological issue that is instigated by strategies for the strange arrival of neurons in the
cerebrum. Epilepsy is an unending problem of the mind that influences people all around the globe. This
is organized by dull seizure, and it’s tough to tell when someone is having a seizure. Epilepsy is confirmed
by the EEG signals. The EEG signal makes complex information and it has been stowed in EEG recording
plans. It is hugely tested to examine the chronicled EEG signal to find the epileptic action by a tedious
technique. So, this is to explore the neurons in the brains utilizing artificial neural systems. Migraine is
the second most commonly severe neurological illness, yet it is the most dangerous and life-threatening
of them all. Epilepsy is very difficult to diagnose, and it requires at least two categories. The aberrant
excess or synchronized neuronal process in the brain causes epileptic fits. The quick indications of hyper
synchronous oscillations in nerve cells, which are associated to distinct brain fields, are considered
epileptic seizures. It may produce impaired consciousness, abnormalities of consciousness, or mental
processes or chaotic movements. Provisional and generalized seizures are the two basic types of epileptic
seizures. A partial seizure is defined as an abnormal discharge from a small portion of the brain structure.
As a result, they're also known as focused or limited seizures. These seizures have only limited behavioural,
mental, emotional, or motor manifestations. In contrast, common seizures involve vast areas of the brain
and both hemispheres simultaneously. Moreover, they are characterized by loss of consciousness.
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Depending on how much the patient’s awareness is retained or altered, partial convulsions are classified
as simple or complicated. Partial seizures can also develop to generalized seizures; referred to as secondary
generalizations. Epileptic seizures generate irregularities in EEG recordings because all these signals
include a lot of information about how the brain works. EEG allows for the measurement of frontal
oscillations with millisecond high accuracy that is generated by cerebral cortex nerve fibers [7].
Preprocessing is the first step in differentiating epilepsy seizures. The epileptic seizure and non-seizure
individuals are expressed using the EEG data as an input to the preprocessing stage. Event-Related
Synchronization (ERS) refers to an increase in the strength of an EEG signal over a brief period of time,
whereas Eventrelated desynchronization (ERD) refers to a decrease in EEG signal control [14]. Separating
band energy features from medicated EEG recordings is a difficult task. The EEG signals are collected
and their segments are convinced at the period for computation in the preprocessing step, after which
the tested segments are assigned and divided from the continuous multichannel EEG record [15].

RESULT AND DISCUSSION

It is identified by repeated seizures. It cannot be predicted because it is the condition of two or more
spontaneous seizures. The effects of epilepsy can range from short-term loss to persistent movements.
Epilepsy can be seen from sudden muscle movements and changes in mood. Seizures can lead to loss of
consciousness. The origin of seizures may be due to excessive electrical discharges from the brainstem.

Different parts of the brain may be sources of hyper excretion in brain cells.
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Figure 1: Input signal
The duration of the seizures can vary from shortsightedness to muscular dystrophy to prolonged
disturbances. This promotes the need for automatic epilepsy detection. There are various methods of
diagnosing epileptic seizures such as MRI, X-ray, EEG, PET, Single Photon Emission Computerized
Tomography (SPECT), blood test, biopsy. In most of the diagnose EEG signal is very useful to detect an
epileptic seizure [12].
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Epilepsy, one of the most common brain diseases, refers to a blackout from balance physical activity,
premature muscular dystrophy as a result of abnormal pathological oscillations of a group of neurons
connected to the brain [8].
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Figure 3: Output graph

Genetic and brain damage during seizures leads to physical injury and trauma or death. When a seizure
occurs, it can endanger patients’ lives. Seizures occur suddenly without prior prognosis, and this
uncertainty can dramatically affect patients’ quality of life [13]. In the last several decades, although the
introduction of epilepsy medications has increased, more than one-third of treated patients have
persistent seizures. Therefore, seizure detection is considered very important in the medical field.

CONCLUSION

The main objective of the proposed method is to distinguish epileptic seizure detection. Epilepsy, one of
the most well-known neurological conditions described by epileptic seizures, is the second most regular
neurological issue behind stroke, as per the World Health Organization (WHO). Seizures occur regardless
of circumstances or host characteristics. To manage these, the proposed technique was created. In order
to activate good performance for identifying epileptic seizure detection is developed in three modules.
The performances of three modules are analysed to show the good efficiency for identification. The first
module uses epileptic seizure detection in the EEG signal using improved entropy. In this technique, it
has three stages such as pre-processing, feature extraction, and classification. Here, the input EEG signals
are involved in pre-processing, after this stage the features are extracted by using improved entropy. After
completing the feature extraction, the ANN classification is used to identify epileptic seizure detection.
In this proposed method, the performance of the detection was increased. Comparing the other existing
method, the proposed method is very much better than the existing method. Further improvements of
performance second modules are developed. In this second module, an optimized artificial neural
network was developed.
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