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Abstract: Epilepsy may be a nervous disorder that's mentioned as a disorder of the central 
nervous system characterised by the loss of consciousness and convulsions. Epileptic patients 
suffer epileptic seizures caused by abnormal electrical discharges that cause uncountable 
movements, convulsions and also the loss of consciousness. Although the explanation for this 
sickness is unknown, however, most of the symptoms of the brain disease seizure will be 
medically treated. Epileptic patients are subject to seizures that cause uncontrollable 
movements and loss of consciousness which may cause serious injuries, and generally death.  
As a result, computerised seizure detection techniques provide very important solutions for 
epileptic patients to guard them from dangers at the time of a seizure. To implement this 
simulation using MATLAB R2013 
 

1. Introduction 
ELECTROENCEPHALOGRAM (EEG) is the 

procedure for chronicle the electrical 

movement of the mind and Epilepsy is the 

ordered issue in which about 1% of the total 

populace endured. Epilepsy recognize from 

EEG motion by putting 10-20 anode 

framework on the cerebrum. The human 

cerebrum is the generator of human epilepsy. 

The electrical occasions that produce the side 

effects happen in the mind, and the indications 

of a seizure may influence any parts of the 

body, the area of that occasion in which it 

spreads, and the amount of the cerebrum is 

influenced, and to what extent it keeps going 

all have significant impacts. These variables 

decide the character of a seizure and its effect 

on the person. Logical work on the discovery 

of epileptic seizures started around 1970.  

 

Be that as it may, it took around 30 years to 

build up the calculations to transform these 

thoughts into genuine issue arrangements. 

Different Electroencephalography (EEG) 

examination and grouping strategies utilize the 

way that the data preparing in the mind is 

reflected in the EEG as dynamical changes of 

the electrical movement in time, recurrence, 

and space. The principle goal of our work is to 

give the computational knowledge systems to 

anticipate epileptic  seizures utilizing 

accessible EEG information. The work stream 

for epilepsy location includes: Information 

stacking, Pre-handling and Highlight 

Extraction from the acquired signs. Highlight 

determination or Highlight decrease so as to 

diminish thecomputational time of machine 

grouping technique in this paper. 

 

2. Existing Methodology 

Fast Independent Component Analysis Fast 

(ICA) algorithm separates the independent 

sources from their mixtures by measuring non-

Gaussian. FastICA is a common offline 

method to identify artefact and interference 

from their mixtures such as 

Electroencephalogram(EEG), 

Magnetoencephalograph(MEG), and 

Electrocardiogram (ECG). FastICA has been 

compared with neural-based adaptive 

algorithms and principal component analysis 

(PCA), and most ICA algorithms were found 
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to outperform. Its popularity has been justified 

on the grounds of satisfactory performance 

offered by the method in several applications, 

as well as its simplicity.FastICA boosts the 

non-Guassianity blends of the recognized 

signals at various frequencies and along 

theselines endeavours to isolate the distinctive 

autonomous segments under various 

suppositions. When the epileptic seizure is 

isolated from the EEG signals with the guide 

of Quick Autonomous Segment Investigation, 

the preparation procedure should be 

completed. Counterfeit Neural Systems (ANN) 

proves to be useful for the preparation 

purposes thus it is used here. Truly talking, the  

Counterfeit Neural Systems (ANN) is the 

essential electronic outline of the neural 

system of the cerebrum. A Fake Neural 

System is aversatile,most regularly nonlinear 

framework that figures out how to complete a 

capacity (an input/yield map) from 

information. The impact of the change is 

controlled by the qualities of the components 

and the loads relatedwith the interconnections 

among them. By altering the associations 

between the hubs, the system can adjust to the 

ideal yields. By utilizing FastICA to the 

information flag (EEG), the methodology 

extricates the free subcomponents relating to                                                           

Figure 1 

epileptic seizure from the blend of EEG 

signals. This is trailed by the preparation of the 

found out autonomous subcomponents, 

applying ANN (Fake Neural Systems). It 

portrays the square graph of epileptic seizure 

location process from EEG flag utilizing 

FastICA and BackPropagation Neural 

System(BPNN). 

 

3. Proposed Methodology 

3.1. Dataset Description 

EEGs from two unique gatherings: assemble H 

(solid subjects) and gathering S (epileptic 

subjects amid seizure) are examined. The sort 

of epilepsy was determined as fleeting 

projection epilepsy to have the epileptogenic 

centre being thehippocampal development. 

Each gathering contains 100 single channel 

EEG sections of 23.6 sec length each inspected 

at 173.61 Hz. Accordingly, every datum 

section contains N=4097 information focuses 

gathered at interims of 1/173.61th of 1s. Every 

EEG fragment is considered as a different 

EEG flag bringing about a sum of 200 EEG 

signs or EEGs 

3.2. Wavelet Transform 

As in traditional pattern recognition systems, 

the epileptic seizure detection consists of main 

modules such as a feature extractor that 

generates a wavelet-based feature from the 

EEG signals, feature selection that composes                             

Figure 2 

composite features, and a feature classifier 

(SVM) that outputs the class based on the 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 166 of 169



  

 

 

composite features. The data flow of the 

proposed approach is illustrated in figure.2 

The decomposition of the signal leads to a set 

of coefficients called wavelet coefficients. 

Therefore, the signal can be reconstructed as a 

linear combination of the wavelet functions 

weighted by the wavelet coefficients. The key 

feature of wavelets is the time-frequency 

localization. It means that most of the energy 

of the wavelet is restricted to a finite time 

interval. The wavelet transformation analyses 

the signal at different frequency bands, with 

different resolutions by decomposing the 

signal into a coarse approximation and detail 

information. The decomposition of the signal 

into the different frequency bands is merely 

obtained by consecutive high-pass and low-

pass filtering of the time domain signal. 

3.3. Peak Detection 

Recognizing and examining pinnacles (or 

spikes) in a given time-arrangement is vital in 

numerous applications. Pinnacles showhuge 

occasions, for example, sudden increment in 

value/volume, sharp ascent popular, rushes in 

information traffic and so on. While it is 

anything but difficult to outwardly recognize 

crests in a little univariate time-arrangement, 

there is a need to formalize the thought of a 

crest to stay away from subjectivity and to 

devise calculations to naturally distinguish 

tops in some random time-arrangement. The 

last is vital in applications, for example, server 

farm checking where a great many substantial 

time-arrangement showing CPU/memory use 

should be investigated progressively. An 

information point in a period arrangement is a 

nearby pinnacle if (an) it is an extensive and 

locally most extreme incentive inside a 

window, whichisn't really substantial nor 

universally greatest in the whole time-

arrangement; and it is secluded i.e., not very 

numerous focuses in the window have 

comparative qualities. Not every single 

neighbourhood crest are genuine pinnacles; a 

nearby pinnacle is a genuine pinnacle in the 

event that it is a sensibly substantial esteem 

even in the worldwide setting. The EEG is a 

summation of these signs. Subsequently, the 

pinnacle esteems will include bringing about a 

moderately expansive flag. You can envision 

this by considering including two 

indistinguishable sine waves. The adequacy 

will twofold, and the recurrence of the flag 

will continue as before. Alternately, 

nonconcurrent terminating neurons might 

possibly have flag crests happen in the 

meantime. This might result in an in general 

littler adequacy flag. Once more, picture the 

expansion of two sine waves, however with 

various stages (for example a period moves). 

There might be an expansion or reduction in 

abundancy relying upon how the signs line up 

in time. 

Figure 3 

 

3.4. SVM Classifier 

“Support Vector Machine” (SVM) is a 

supervised machine learning algorithm which 

can be used for both classification Figure 3 

or regression challenges. However, it is mostly 

used in classification problems. In this 

algorithm, we plot each data item as a point in 

n-dimensional space (where n is number of 

features you have) with the value of each 

feature being the value of a coordinate. Then, 

we perform classification by finding the hyper-

plane that differentiate the two classes very 

well.In figure.4, you can see that the margin 

for hyper-plane C is high as compared to both 

A and B. Hence, we name the right hyper-

plane as C. Another lightning reason for 

selecting the hyper-plane with higher margin is 

robustness. If we select a hyper-plane having 

low margin, then there is high chance of miss-

classification. 
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Figure 4 

 

Select the hyper-plane which segregates the 

two classes better”. In this scenario, hyper-

plane “B” has excellently performed this job. 

 

3.5. Block Diagram 

 

Figure 5 

 

4. SIMULATION RESULTS 

The fig.6 shows a healthy EEG signal. 

 
 

Figure 6 

 

The fig.7 shows the real and imaginary parts 

of the signal. 

 

 
Figure 7 

 
Figure 8 

 

The fig.8 shows the comparison of noisy 

signal and the total filtered signal. 

 

5. CONCLUSION 

Many works are carried out in the field of EEG 

to analysis Epilepsy and involve      

complicated calculations and, therefore, 

difficult to design. The algorithm usedinthis 

work isvery appropriate and simple, so it can 

be easily implemented on EEG signal. In this 

case the waveform is divided into positive and 

negative parts and each section is analyzed 

separately. Several peaks are detected by 

finding the local maximumsand minimums of 

the signal and then setting a minimum 

threshold limit for them according to the 

standard values. The results obtained can be 

used for clinical diagnosis by the doctor and 

will be very useful for finding abnormalities in 

brain. 

 

References 

[1] Automated Epileptic Seizure Detection in 

EEG Signals Using Fast     ICA and 

Neural Network(Zhongyu Pang, Student 
Member, IEEE, and Derong Liu, Fellow, 
IEEE)  

[2] Neural Network Classification of EEG 

Signals by Using AR With MLE 

Preprocessing For Epileptic Seizure 

Detection. (Abdulhamit Subasia, M. 
Kemal Kiymika*, Ahmet Alkana, Etem 
Koklukayab) 

[3] Real-Time Epileptic Seizure Prediction 

Using AR Models and Support Vector 

Machines.(Luigi Chisci, Antonio Mavino, 
Guido Perferi, Marco Sciandrone , 

0 20 40 60 80 100 120 140 160 180
0

2000

4000

6000

8000

10000

12000

14000

16000

fre (HZ)

fft

EEG FFT

0 1 2 3 4 5 6 7 8
-200

0

200

400

0 1 2 3 4 5 6 7 8
-200

-100

0

100

200
TOTAL FILTR SIGNAL

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 168 of 169



  

 

 

Carmelo Anile, Gabriella Colicchio,and 
Filomena Fuggetta) 

[4] Guler, I., Kiymik, M. K., Akin, M., & 
Alkan,A. AR spectral analysis of EEG 

signals by using maximum likelihood 

estimation. 

[5] M. M. o. Rashid and M. Ahmad, 

"Epileptic seizure classification using 

statistical features of EEG signal," in 

2017International Conference on 
Electrical, Computer andCommunication 
Engineering (ECCE), 2017, pp. 308-312. 

[6] C.-H. Kuo, “The analysis of high 

frequency oscillations and suppression in 

epileptic seizure data,” Ph.D. 
dissertation, Department of Electrical 
Engineering, Case Western Res. Univ., 
Cleveland, OH, USA, 2014 

[7] H. Ocak, “Automatic detection of 

epileptic seizures in EEG using discrete 

wavelet transform and approximate 

entropy,” Expert Syst. Appl., vol. 36, no. 
2, pp. 2027–2036, 2009. 

[8] D. E. Snyder et al., “The statistics of a 

practical seizure warning system, 

“Journal of Neural Engineering, vol. 5, 
no. 4, pp. 392–401, 2008. 

[9] M. Bandarabadi et al., “On the proper 

selection of preictal period for seizure 

prediction,” Epilepsy & Behaviour, vol. 
46, pp. 158–166, 2015. 

[10] M. Bandarabadi et al., “Epileptic seizure 

prediction using relative spectral power 

features,” Clinical Neurophysiology, vol. 
126, no. 2, pp. 237–248, 2015. 

[11] H. Stefan, F.H. Lopes da Silva, Epileptic 

Neuronal Networks: Methods of 

Identification Relevance, Frontiers in 
Neurology, 4(2013) 
 

 

 

 

 

 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 169 of 169


