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Abstract 
 
One of the key approaches for the detection and diagnosis of epileptic 

seizures which is called as the Electroencephalography, common referred to 

as EEG. The EEG data that is collected from the numerous patients who 
undergo this medical procedure is now considered to be part of Big data as 

we know it. This large volume of rapidly growing data is difficult to handle 

and the effort and time required for the processing and analysis of this data 

becomes difficult. There are lots of application in today’s real world for 
detecting and analyzing of Electroencephalography and there are various 

dedicated algorithms that are already designed for dealing with these data. 

This study aims to develop a lightweight algorithm that aims to reduce the 
time lag in detecting seizures from EEG data with increased accuracy. Its 

purpose is to filter out essentials, and where needed, the work can be 

accomplished by combining the capability of existing algorithm such as 

SVM, PCA and ANN and filtering an algorithm using in deep learning  
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analyzes based on the conventional neural network. Here standard sized 

window is used by the proposed model to decrease the quantity of EEG data 

used for analyzing and for obtaining the top-k amplitude from each sample. 
And these extracted amplitude from multiple windows, after analysis is 

given to CNN algorithm in order to predict whether it seizure or not. 

Comparison shows the outcome with existing measures and CNN model 
along with top k.  

 

Key words: Big Data; Multi window measure; Top-k feature; Classification 

Metrics ;  Convolutional Neural Network 
  

1 Introduction 
 

Gone are the days when diaries were written, photographs were 

developed and stuck in an album. Recently the data that is obtained everyday 

are get recorded which are captured with the help of electronic device 
connected to WWW. What this has done is make this data available to 

analysts in real time, unlike previous year when the pertinent data that are 

present at low frequency. Although, there is huge amount data, but still has 

useful data widespread. When the capacity of the data is larger than the limit 
than the usually used in the system or algorithm are go into the parenthesis of 

big data. For starting the analysis, one must need to buy a data then should 

properly arranged for the processing. The high velocity, the heterogeneity 
and magnitude of the continuously flowing voluminous 

Stream of data has posed extreme strain on the current data storage, 

handling, and processing abilities available [1].  These are overcome with the 

help of big data analytics, ML, or deep learning for designing the actual 
quality strategy design by obtaining theoretical aspects and experience.  

The high-speed movement of the data stream poses two major challenges 

to tools and algorithms that try to harness this data, and these are the 
constraints of space and time [2]. Any method aimed at overcoming flow of 

data thar can utilize less amount of time and memory within the limit and 

then if the data is manipulated that leads to the changes in distribution of 
time. There are 3 main interest in data stream mining: that is correctness, 

requirement of memory (computer memory) and time needed for the 

prediction analysis. The interdependent nature of all these parameters makes 

adjustment of one parameter affect the other, hence if we tweak time, the 
accuracy will be touched upon also [3]. If we lavishly give the algorithm to 

specify more pre-processed data and search the table, the occupied space 

increase, but the time required to calculate decreases. Similarly, the longer  
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the time that the system must analyze data, the more accurate will be the 

result. Briefly, the idea of green computing that supports the principles of 

squeezing out the maximum efficiency of available computer resources, the 
need of the hour. 

Electroencephalographic analysis can be an effective tool in Brain 

computer interface design and in other healthcare applications. Analytical 
capabilities for carrying out statistical analysis, an interface that allow 

friendly interaction in combination with secure data storage category-based 

classification using prevalent machine learning algorithm is provided. Big 

data analytics is a computational technique that is performing a pivotal role 
in understanding the patterns, relations in a large data set from heterogeneous 

source. This large data could be in any form i.e. Structured data, Semi 

structured data, or unstructured data. Advancement of analysis era of data 
that is obtained from the Electroencephalographic (EEG) records make it 

uncomplicated, quicker, and more exact. This is the great example of the 

future and the integration of many aspects of science.  EEG is abbreviated as 
Electroencephalogram is a test used to notice and register the functionalities 

of brain with the help of small, metal disc called electrodes attached to your 

scalp. Among these, the sensitivity of scalp applicable to notice the noise of 

Electroencephalographic (EEG). Therefore, an effective misdiagnosis 
elimination method should be implemented. And to solve the complex 

problems that are relevant to the big data analysis uses different types like 

parallel and distributed structure. There are also the message interfaces and 
MP API’s, which is extremely easy to access, use shared memory 

multiprocessors during multicore processing. But the high performance and 

error tolerance requirements are not available with this processing 
framework. As a basic on the bigdata we are handling a part in this study 

because, on the fly analysis is currently not possible. Also, offline data is 

taken for study from the publicly available CHB MIT data set [4]. It already 

processes the entire data and provided several patient data in different 
channels. 
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Fig 1: Electrode Placement Positions 

What an EEG does is track the electrical activity of the human brain 

using small metal discs shaped electrodes attached to the scalp. Anatomical 
landmarks in international accepted systems are used in the positioning of 

the EEG sensors as shown in Figure 1. By analysing the recorded electrical 

activity pattern doctors are abled to identify denormalization and locate 
seizures and other problems. As we can see from the figure 1, each electrode 

placement site has a letter to identify the lobe or area of the Brain it is 

reading from pre-frontal (Fp), frontal (F), temporal(T), parietal (P), occipital 
(O) and central (C) [4]. 

Numerous methods have been developed for the automatic seizure 

detection using EEG signals. The ability of any such method to perform well 

is dependant on that systems capability to extract the best representative 
sample from the EEG data. Existing feature extraction and selection 

techniques have found mention in literature. 

 

2 Bigdatasets and Deep Learning 
 

Another dataset has three foremost different features that differentiate 
with the traditional data which of them are volume, velocity of creation, 

variability.   They are very much dependent on each other, for example. 

These 3 main features are very much dependent, for example, if a memory or 
execution time of the algorithm gets reduced or increased, then the accuracy 

of the result gets changed [5]. Data sets in processing include division of 

larger amount of data into small to speed up the processing. At the beginning, 
batch processing needs to be done before starting the big data analytics. But  
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there will be the variation on speed and time consumption may occur due to 

their properties. In this study we are using each record separately for training 

and feature extraction from a large dataset CHB MIT. The record is sampled 
4 seconds gap with 1024 samples per second. The input of 2 dimensional 

CNN is of the dimension 18x1024. CNN is the basic classication model in 

Deep Learning which involves different layers of processing for the 

efinement of the results  
Huge volumes, speed of generation and the highly dynamic nature are 3 

main characteristics that make the new datasets stand apart from traditional 

ones. Social media posts which are data generated by individuals, reviews 
posted by companies which fall under business data category, satellite 

imaging, financial data such as internet transactions and credit and debit card 

transactions [6]. Big data and similar alternative data sets can be analyzed not 
by traditional statistical tools alone, they also use ML techniques such as 

supervised learning, (Regressions, Classifications), Unsupervised Learning 

(Factor Analysis, Clustering), Deep and Reinforcement techniques etc. In the 

extremely competitive world of today, the relevance of big data is extremely 
high. As such, the manipulation of this data is achieved using cutting edge 

new generation technologies. The aim to be faster than your competitor in 

analyzing large sets of data, so that you remain the forerunner in reducing 
waiting time between questions raised and the systems response to those 

queries [7, 8].  Convolutional Neural Network is an example of a best DNN. 

The operation is described step by step. First, we extract class and label from 

the selected sample. In this stage we can identify the onset seizure and its 
ending time. The accuracy Precision Recall and F1 score is calculated based 

on a threshold value. For increasing accuracy of the trained signals, seizure 

augmentation is performed if necessary. 80% of the signal will undergo 
training and 20% for testing. Augmentation is concatenated with the existing 

channels for better prediction accuracy [9].  

Intelligence can be said to evaluate and makes oneself to sense things 
and to admire by other organization by understanding. AI is the techniques 

that makes the computer to think like human to perform the tasks at high 

performance and efficiency. Basically, AI is a step towards the cognitive 

interpretations that existed before human. The concept of AI helps to 
understand the working of the natural intelligence. ML nowadays achieves 

cognitive insight through the idea of deep learning (DL). Results that have 

been achieved by DL in the areas of recognition of pattern and images [10].  

 
3 Related Work 
 

Still now, there is no way to tweak and combine the benefits of top-k 

bandwidth with multiple window operation. Also, these extracted and salient 
features are then fed into the deep learning model, CNN.  Previous studies  
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have implemented EEMD using MAPREDUCE, but this remains and data 

and serious computational. But this works can be performed better in this 
HADOOP MAPREDUCE. There also has been a study which uses a 

combination of HADOOP and HBASE for analyzing multidimensional EEG. 

The delay and accuracy of this study is definitive, but it lacks stability [7].  
In early days, Discrete Wavelet Transform (DWT) with the help of 

MapReduce techniques for big data analytics. The ability to subject signals to 

a non-stationery time frequency analysis, was one aspect of Wave transform 

that made it suited for automatic seizures detection by processing EEG 
signals. Wavelet and wave let packet transform are two other tools that have 

been tried in various studies with mixed success rates in automatic 

observation of seizure. Wang et al. enable a parallel version that experience 
mode of decryption algorithm using Map Reduce. Among these two, 

Ensemble Empirical Mode Decomposition (EEMD) performs best. It is an 

innovative method for processing EEG signals as it is very computational 
and data intensive. Parallel EEMD also served to verify the scalability of 

Hadoop MapReduce [11, 12]. 

Dutta et al., for analyzing the multidimensional EEG, the Hadoop and 

HBase is used. These combined implementation of these two technologies 
will provide reliable results in terms of delay and performance. Machine 

learning techniques, such as ANN that have a primary presence in the 

literature dealing with autoimmune seizures, including the classification of 
extracted features as seizures and non-epileptic event. Support vector 

Machine usage for automated seizure dete ction for patient specific 

application was studued and presented by Shoeb et.al [13]. Handling of huge 

dataset is not feasible for the current study, so we use a part of the large 
dataset and performed analysis on it. Kemel Akyol et.al studied and 

experiment on stacking ensemble approach-based model which assures better 

accuracy [15, 16]. Another CNN approach which uses automatic epileptic 
EEG based on approximate entropy and recurrence quantification by 

Xiaozeng Gao et.al [17] results even better accuracy compared to the 

previous work. Orhan et.al proposed a wavelet-based technique which uses 
k-Nearest Neighbor classification which also provide promising results.  

Many researches had conducted work on seizure detection using several 

available techniques and still it is going on with new algorithms. Table 4.1 

shows some previous work done by researchers. Here different algorithms 
and their capabilities are used but when it comes with the deep learning 

framework it is promising that speed of processing is better when compared 

to previous works.  
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Table 1: Review of algorithms used 

Techniques Used 
Type of 

Classification 
Year 

Time Series Analysis 

 
Threshold Value 2008 

Discrete Fourier 

Transform 

Self-Organizing 

Maps 
2009 

Matching Pursuit 
Artificial Neural 

Network 
2010 

Wavelet 
Support Vector 

Machine 
2010 

Shannon Entropy 

Adaptive Neuro 

Fuzzy Inference 

System 

2011 

Wavelet 
Artificial Neural 

Network 
2011 

Timeseries analysis 
Bayesian 

Classification 
2013 

Frequency Analysis Decision Tree 2013 

Entropy  Fuzzy Rules 2014 

Frequency and Time 

Analysis  
RNN 2017 

Empirical Method 

Decomposition 

Euclidean 

Clustering 
2018 

Deep Learning 

 
CNN 2019 

 

There exist some statistical measurements that analyses the performance 

of classifications. Relevance also measured by these techniques. The main 

metrics are 

                                                                     (1) 

                                                                                            (2) 

                                                                                (3) 

        

The conditions (1), (2) and (3) are properties of characterization 

technique and they are related. After grouping, exactness, accuracy review 

and F1 score can be determined utilizing above condition. These measures 

determine if a calculation correctly predicts whether a given class mark is a 
seizure.  
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As indicated by Howard Rheingold, Neural Network stage are the kind 

of innovation that can't name a calculation, and in profound learning is a part 

of machine language that utilizes these neural organizations. The 
productivity of the neural organization improves as they become bigger and 

communicate with bigger measure of information. There might be processors 

in ANN. It runs equal and they are organized in layers. This first level gets 

the information, measures it, and afterward sends it to be resulting layers, 
with weight changes. The last layer measures the last yield. The primary 

highlights of ANN are that they are versatile and exceptionally brisk to learn. 

There are distinctive neural organizations: feed forward, revolutionary 
premise practical, multilayer perceptron, convolutional, intermittent neural 

organization, and secluded neural organization. 

Next stage is to build the CNN model for the experiment. Sequential 
method is used here. We made a 3-layer convolution with two hidden layers 

input. This will result in a smaller representation of the input. The output of 

this operation is a feature map. ReLU is applied here to introduce 

nonlinearity in the samples. MaxPooling will subsample the feature map if 
the size or parameters are too large. Finally, SoftMax is used to classify the 

output as Seizure or non-seizure. Data of 18 channels are fed into the model 

as input.  Conv2D (8, (1,3) represents 8 filters with two-dimensional model 
moving through the input channel of the selected EEG recording. After the 

convolution, the features are down sampled, and the convolution process 

repeated for extracting all type of hidden features if any. To make the entire 

network robust in nature a regularization of input is carried out by dropout 
function. Dropout (0.25) will reduce the 25% of inputs to zero. This will 

prevent overfitting of network by disconnecting the inputs. Our seizure 

detection scheme uses raw data from all selected channels as shown in   
figure 2. Activation layer consists of activation function, which brings 

nonlinearity. Without this, network performs only linear mapping between 

inputs and outputs. Here SoftMax function is used. Max pooling layers 
performs down sampling the input vectors into rectangular pooling regions. 

This can be used to find the maximum of that regions. The data samples for 

the study are taken from selected channels which represents seizure and non-

seizure data from 14 patients as listed in Table 2. 
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4 Epileptic Seizure Detection 
 

EEG id abbreviated as Electroencephalogram is a test helps in noticing 

and registering the functionalities of human brain with the help of small, 

metal disc called electrodes fixed in the scalp. These data get stored as 

multichannel times in series, ranging between 128 to 2000 samples per 
second for each channel. It is difficult to isolate the electrical signal of each 

neuron with other and recording the signals. So, the recording is done by 

recording the of two neurons by Electroencephalographic (EEG). The single 
channel EEG signal can be calculated by measuring the difference between 

the channel and by one or two reference electrodes. If seizures occur, it is 

indicated by high-frequency signals on the EEG, which is clear indication of 

future seizures. However, it is correct to assume that all high-frequency 
signal found on the EEG are symptoms of seizures. [11]. For the detection of 

seizures, there are some required features they are: 

 Existence of larger variation in seizure activity among 

individuals. 

 Different phenomena of epileptic activity in individuals at 

different times may have similarities in the form of seizures.  

 
5 Proposed Model 

 

Here in this work we are utilizing two dimensional Convolutional Neural 

Networks (2 D ConvNets), comprises of Convolution which implies a cycle 

which applies a channel to a fixed size window. This channel is a type of 
network utilized for the above activity. Pooling is the following cycle which 

joins the yield vectors from the convolution activity windows into a solitary 

n-dimensional vector. In our investigation CNN comprises of layers, for 
example, convolutional layer, actuation layers, standardization layers, 

pooling layers, dropout layers lastly completely associated layers. 

Convolutional Neural organizations found as a quick and best performed 
model for physiological sign analysis, like seizure classification, as we can 

include or eliminate layers relying up upon the complexity of the 

investigation. Since the EEG is a constant stream of information, it is 

important to partition it into littler parts for its appropriate investigation. It is 
anything but difficult to isolate the signs into reasonable part and perform 

boot investigation varying when it is taken care of by the number. Be that as 

it may, regarding the EEG, it is a constant stream of physiological 
information, which makes the investigation troublesome. At that point, the 

information is isolated into 2 second window to guarantee the correct  
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treatment of the information. What is more, these 2 windows, investigation is 

viably completed in these two tests of information. Likewise, signal increase 
is accomplished for improving the exactness and accessibility of classifier. 

Activation layer comprises of actuation work, which brings nonlinearity. 

Without this, network performs just straight planning among information 
sources and yields. Here SoftMax work is utilized. Max pooling layers 

performs down inspecting the info vectors into rectangular pooling areas. 

This can be utilized to locate the limit of that districts. 
                       

5.1 Top K-Amplitude Measure 
 

During the ordinary working of the human mind, the plentifulness of the 

electric wave design recorded on the EEG. Notwithstanding, there is abrupt 

spike in the scope of signs when seizure happens. This element makes the 

way toward utilizing a scope of scales a decent method to analyze seizures. 
This spike in abundancy changes for various positions and is signified by "K" 

values that shifts as per the chose tests from every window, and the most 

noteworthy of these qualities, alluded to as the upper-k esteems, are basically 
the primary pointers of seizure [18]. Here 18 channels are under 

consideration from each patient EEG data. Windowing is applied on each 

channel at 2 seconds and top-60 values are extracted. 

                 
Fig 2: Classification flow using top-60 measure from the 18-channel dataset 
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As shown in Figure 1, data set consists of raw signals and windowing is 

applied on it ar 2 sconds interval and from each window top 60 vlued are 
extracted which best represents the EEg of that patient. These selected 

features along with other is considered as a feature map. This is fed into a 

two-dimensional CNN which consist of filter size 8. All the convolutions are 
applied and from the model we generate 512 feature and it is given for 

constructing the fully connected CNN layer. 
 

5.2 Multiwindow Measure 
 

The readings of Electroencephalogram signals are taken and afterward 
the sign is partitioned into 2 seconds windows. From each window top-k 

abundancy esteem are estimation and recovered. Also, for the proportion of 

top k has following highlights are:  
Mean Standard Deviation, Variance, Median, Percentile, Skewness and 

Kurtosis. It has been chosen to test this for exactness, accuracy, review, F1 

score to get to the capacity to analyze seizures. The information bundle 

utilized in our test are downloaded for nothing from CHB-MIT information 
base. After complete discussion, these datasets are roughly 1.54 TB. 

Information from a patient in our investigation are taken for preparing 

reason. It has 23 channels. The measure of information every second is 
around 256 pieces. Expecting 2 windows one after another we will have. 

First five hundred windows will be analyzed, and cumulative mean will be 

calculated. It will be finally given for classification.              

Isolated windows are sufficient to recognize a single form, but they 
cannot distinguish the complete form from the previous window, which helps 

to detect seizures.  Therefore, the functionality is extracted from the previous 

windows for better detection accuracy. The size if window is determined 
according to the to the false positive ratio. The larger values of window will 

reduce false positives, but also increases the delays.  Also, if the window size 

is too small, we may miss out the onset seizure. Convolutional Neural 
Network remains the forerunner in precisely predicting seizures. Analysis 

using the data sample used for this study shows that CNN is almost 14%more 

precise than ANN. When it comes to the metric of recall CNN dominates in 

the ability retrieve the relevant positive samples. As evident from the above 
the F1 score which is the weighted average of precision and recall here also 

CNN is the leader. Having completed a study about ANN’s ability in seizure 

detection and analysed CNN in current study, the aim is to analyse the 
possibility of using BiLSTM as a tool in the effective detection of epileptic 

seizures in EEG. 
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6    Algorithm Workflow 
 

Step 1: Take the 1024 samples of Electroencephalogram raw signal. 

Step 2: Then the raw signal is divided into 2 second’s windows. 
Step 3: Now select the top-60 values from each window.  

            Onset seizure and completion of exact end is identified using a   

                   threshold value 

Step 4: Signal Augmentation for making accurate classification training.  
Step 5: Input this to two dientional CNN model  

                                      5.1 2D Convolution with filtersize 8 and 1x3 2x1 strides 

                                      5.2 Three hidden layers are convolved to reduce the dimensions             
                                             and  

                                      5.3 Flatten the layer and make it as a fully connected CNN  

Step 7: Dense layer is normalized, and dropout is performed to remove  
                   unwanted feature vectors. 

Step 8: ReLU and activation using softmax is performed and verify the            

                   classification accuracy between the trained and test labels.  

 
The practice of suing algorithms to parse data, and then lean form this 

data and use this learning to predict or decide about some occurrence in the 

real world is known as Deep Learning. Here, the focus is not on writing 
routine software codes to bring about results, but through analysis of data the 

machine is trained to learn and use this learned knowledge to predict results 

for various tasks. The input dataset is shown in Table 2 these are selected 

channels from the CHBMIT dtaset where a reasonable number of seizure and 
nonseizure sampleas are detected and taken for this study [19].  

Here in this work we are employing two dimensional Convolutional 

Neural Networks (2 D ConvNets), comprising of Convolution operation, 
which means a process that applies a filter to a fixed size window. This filter 

works like a dynamic sliding matrix used for extracting data that undergoes 

the convolution operation. Pooling is the next process, which combines the 
output vectors from the convolution operation windows into a single n-

dimensional vector. It is to be noted that the CNN in this study is a 

multilayered process which includes convolutional layer, activation layers, 

normalization layers, pooling layers, dropout layers and finally, fully 
connected layers. 

 

 
 

 

 
 

 

 

 



                                                                                                                  
 

 

 
 

Multi-window optimized seizure Detection and Classification using Deep 

Feature Extraction for Human Environmental Conscientiousness 6734 

 

Table 2: Channels under consideration for the study 

 

 

 
7 Experimental Results Discussion 
  

Here, the Convolutional Neural Network algorithm is tested against the 
Support Vector Machine and Artificial Neural Networks algorithm for 

classification of seizures with the help of random window top-k measures. 

Table 7.1 illustrates the result that is obtained by comparing of different 

multichannel dataset which is generated from a patient. As evident below 
top-k CNN lags CNN in terms of the defining parameters. But accuracy is 

high for convolution with top-k features. So, it can be used as a detection 

method with minimum delay in analysis. The pictorial representation of the 
result is given in Table 3 and Figure 3. 
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Table 3: Comparative Results 

 
 

 
 

Figure 3: Visualization of results comparison 

 

In an experimental scenario, our CNN and top k CNN algorithms for 
classification of seizures using random window top-k measure. Table 3 

illustrate the result that is obtained by comparing of different multichannel 

dataset which is generated from a patient. In future work we are planning to 

use CNN along with BiLSTM to find whether we can improve the results so 
that, when utilized for automatic seizure detection in a clinical scenario, it 

might achieve better classification with lesser delay.  
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The aim of introducing BiLSTM into the study, is to look at in putting 

raw data into the algorithm instead of focusing only on top K value as done 

in using CNN. Convolutional Neural Network remains the forerunner in 
precisely predicting seizures. Analysis using the data sample used for this 

study shows that CNN is almost 14%more precise than ANN. When it comes 

to the metric of recall CNN dominates in the ability retrieve the relevant 

positive samples. As evident from the above the F1 score which is the 
weighted average of precision and recall here also CNN is the leader. Having 

completed a study about ANN’s ability in seizure detection and analysed 

CNN in current study, the aim is to analyse the possibility of using BiLSTM 
as a tool in the effective detection of epileptic seizures in EEG. 
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