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Abstract
Epilepsy is a functional cerebral complaint caused by unforeseen abnormal brain neuron discharge. It's one of the most common brain conditions. 
Multichannel electroencephalogram (EEG) has been extensively applied for epilepsy analysis and opinion as it contains rich information on the 
abnormal discharge of brain cells during seizure onsets. The EEG allows observing brain exertion by using electrodes in the crown’s area and 
generally espousing the transnational system 10-20.
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Introduction

The EEG is anatomized by a neurologist, who looks for electrographic 
characteristic events that represent epilepsy, also called epileptiform events, 
similar as harpoons, sharp swells, slow swells, etc. In addition, the specialist’s 
task is also to identifynon-epileptiform events, similar as eye blinks, normal 
background exertion, and noise from different sources. Still, assaying EEG is a 
time-consuming and rigorous task since abnormalities similar as harpoons are 
only 20-70 milliseconds in length and cannot come unnoticed. Thus, performing 
an automatic EEG analysis is essential to approach the enormous challenge 
of supporting, easing, and expediting the opinion of epilepsy, especially in 
developing countries with a limitation of a specialist in neurology [1].

A developing country is defined as a country that has an periodic 
gross public product per capita (GNP) of lower than 9361 American bones, 
according to the World Bank. Utmost low and middle-income countries 
(LMIC) fall into this order. The number of neurologists available in LMIC is 
low causing consequences similar as the low content of health services for 
epilepsy. In Colombia, only 208 neurologists were available in 2017 (around 
one neurologist for every, 000 occupants), while in developed countries the 
number of neurologists available is roughly ten times further. It's also fussing 
that the anticipated number of neurologists for the time 2030, according to 
the governing reality of health in Colombia, would only reach 629, which isn't 
enough to have a significant enhancement. The lack of available specialists 
in LMIC affects the epilepsy process and opinion due to the needed time to 
dissect the individual test [2,3]. 

Description

The proposed system allows the objectification of a technological tool for 
the analysis of EEG examinations, intending to support the epilepsy opinion 
process performed by neurologists. Through this tool, it's possible to identify, 
in an EEG test, the parts of the signals that are conceivably related to an" 

epileptic seizure”. Thus, a considerable chance of the EEG test is discarded, 
which the neurologist won't have to review since it contains no signals that are 
of interest. By reducing the number of runners (or images) of the EEG test 
that the neurologist must review, the time to make an opinion of the complaint 
decreases vastly. This reduction in opinion time improves the sustainability of 
the service( in social and profitable aspects), allowing an increase in the number 
of cases that could be diagnosed and reducing associated costs, considering 
the reduction in the time needed by the specialist. This methodology in support 
of the specialist could be useful for more accurate work on the monitoring of 
heads in cases who no longer take medicines (antiseizure specifics). It was 
seen that the most important threat factors for pullout failure are the etiology 
of the epilepsy pattern and epilepsy- related factors, worsening or continuity 
of epileptiform abnormalities on EEG recordings at the time of termination or 
during medicine tapering, and brain glamorous Resonance Imaging (MRI) 
abnormalities [4].

The results attained in our exploration with respect to the discovery of 
events of interest in the EEG test are reasonable when compared with those 
attained in analogous workshop. only detects" epileptic seizures" in general. 
It performs a double bracket (normal or abnormal) in an EEG image. Which 
performed both types of bracket (binary and multi-class). Work has excellent 
delicacy and particularity of 98-99 (in both indicators, in both datasets, 
estimated). Still, it doesn't have good results concerning the other performance 
indicators similar as perfection, recall, and F-measure (62.7, 58.3, and 59.0, 
independently, in the best- estimated model). The results in our work are lower 
in delicacy and particularity (93-95) in the double bracket (normal or abnormal 
signals in each image). Still, it has much better results in the other indicators 
perfection is 84.85, recall 96.55, and F-measure 90.32 in the better model 
(AlexNet CNN). Thus, it's considered that it's better to have all the indicators 
above 84.85 than to have only some between 98 and 99 and some others 
between 58.3 and 62.7. Proposes a multi-class classifier, detecting seven 
types of abnormalities in an EEG image, with a maximum delicacy of 82.85. 

The delicacy in the multi-class bracket presented in our exploration 
was 87.08 using seven classes (six abnormalities and normal class) and 
93.93 using four classes (three abnormalities and normal class). Although 
the delicacy indicator is better in our exploration, it should be noted that, in 
Raghu’s work, a fresh abnormal type is used, and the results attained in the 
other performance indicators aren't presented. In discrepancy, our exploration 
offers all the indicators for the multi-class bracket of 4 and seven classes. 
In the 4-class bracket, the delicacy indicator was between 80.25 and 93.93. 
While in the bracket of seven classes, the indicator was between 65.81 and 
87.08. While in our exploration, only five were used, of which the results of two 
of them (AlexNet and GoogleNet) are presented because the results attained 
with the other three weren't good enough. Another highlight in our exploration 
is the data set collected since the design related to this work performs the 
collection and processing work. The number of cases and the number of EEGs 
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is remarkable concerning other affiliated workshop (not specifically concerning, 
but about other workshop mentioned in similar references and different results 
in literature) [5]. 

Also, pediatric EEG (used in this exploration) presents more significant 
variability than adult EEGs. Thus, they've a lesser position of difficulty in 
interpreting their signals. The results attained in the double bracket of normal 
signals had good results (93.08 delicacy). Still, it wasn't possible to compare 
it with analogous workshop because they weren't set up. Generally, the 
identification of an EEG of a case with epilepsy is performed through epileptic 
seizures (abnormal signals). The approach of relating it through normal 
signals wasn't set up in former workshop. The modification of heat charts by 
a neurologist is the coming step to identify patterns. Eventually, regarding the 
limitations of this work, these are related to the number of types of epileptiform 
events detected, the number of EEG examinations performed, and the cases 
who shared in the study. Although the six types of epileptiform events that do 
most constantly were considered, it's important to identify a larger number, 
trying to cover all those that could do, to ameliorate support for the opinion of 
the complaint. The number of EEG examinations and cases is vastly high and 
adding them would help to ameliorate the training process of the algorithms 
used, and conceivably ameliorate the results attained.

Conclusion

These results demonstrated that relating epileptiform events from raw 
EEG images combined with deep literacy ways (similar as transfer literacy) 
is doable. This identification of epileptiform events allows an enhancement in 
the epilepsy opinion process, supporting the work performed by neurologists, 
by reducing the number of images to be reviewed in the EEG. This work 
proposes a machine learning channel able of detecting and relating runners of 

EEG examinations with different abnormalities useful for an epilepsy opinion. 
These abnormalities include sharp swells, harpoons, poly-harpoons, shaft- 
and- surge, periodic, and combinations of these abnormalities. In addition, 
an approach grounded on digital image processing and computer vision was 
introduced, which is a new approach. It's volition to classic signal processing 
and point engineering proposed in other approaches to EEG signal analysis. 
The methodology proposed in this work needs to be tested in other databases 
with which other comparisons can be made. Eventually, after complying with 
the former way, this methodology can be acclimated to be enforced in a clinical 
setting for the semi-automatic discovery of epilepsy. Likewise, the proposed 
system is anticipated to impact the opinion and treatment of epilepsy cases 
significantly, for illustration, in low-income countries with high case volumes 
and regions with limitations in the provision of neurology services.
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