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Abstract

Data has gained vital role in science and engineering applications; the proper data analysis has made it
possible to boost the economical worthiness of those applications. Machine learning tools are used to classify
the big data in order to discover the hidden patterns in them. That may lead to noteworthy advantages
that related to future prediction of the data. The resultant information can be used to enhance the practical
systems in such way only the profitable thing can be come on then. In other way, it helps to prevent any
unpleasant occurrence that may harm the company or the organization. A brain epilepsy disease prediction
system is implemented using four different algorithms namely: Naive Bayes algorithm, K-Nearest Neighbours

algorithm, Random Forest algorithm and Long Short Term Memory Neural Network. The performance metrics
are also initiate in order to evaluate the difference in prediction performance of the four tools. The accuracy
of prediction the disease was recorded more likely 33.035, 95, 61.195 and 96.79 for the Naive Bays, Random
Forest, K-Nearest Neighbour and Long Short Term Neural Network.
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BEYiN EPILEPSI TESPiTiNi KULLANARAK DOGRULUK GELiSTIRME MAKINA OGRENME
ALGORITMALARI

Ozet

Bilim ve miihendislik uygulamalarinda veriler hayati bir rol oynamistir; dogru veri analizi, bu uygulamalarin
ekonomik degerini artirir. Makine 6grenimi araclari biyuk verileri siniflandirmak icin kullanilir ve veriler
icindeki gizli kaliplarin bulunmasini saglar. Bu gelecek tahmini ile ilgili 6nemli avantajlari saglayabilir. Sonucta
elde edilen bilgiler pratik sistemleri sadece karli olan seyleri gelistirmek icin de kullanilabilir. Bagka bir sekilde
bakildiginda, sirkete veya kurulusa zarar verebilecek hos olmayan olaylarin dnlenmesine de yardimci olur.
Beyin epilepsi hastaligi tahmin sistemi dort farkli algoritma kullanilarak uygulanir: Naive Bayes algoritmasi,
K-en yakin komsular algoritmasi, rastgele orman algoritmasi ve uzun kisa sureli bellek sinir agi. Performans
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Olctimleri de dort aracin tahmin performansindaki farki degerlendirmek icin baglatilir. Tahmin dogrulugu, bu
dort yontem igin sirasiyla 33,035, 95, 61,195 ve 96,79 olarak kaydedildi..

Anahtar Kelimeler: LSTM, FFNN, Rastgele Orman, KNN, Naive Bayes.

1. Introduction

Data gain paramount task in various sectors of human life in current days. Traditionally, data employed
for recording business activates in markets, companies and banks, it rather than this used for prediction
of future facts and circumstances of the business. The todays great utilization of data is making it acts as
fundamental worth resources more likely mineral resources alike petrol and oil. Large applications and
usage of data are folded under the so called data sciences which looks after the tools and technologies
that can be used for mining the information and hidden patterns form the data (Wang et al., 2017)

Mining of data is gained extended interest by medical applications, finical applications, oil companies,
health care and insurance organizations, scientific and engineering applications and many more. From
the medical point of view, data can be gathered from the hospitals after the entry of patients arriving
with their reports along with their case diagnosis on hospitals systems (Mirza and Cosan, 2018).

Data become paramount resource same likely the natural fortune of oil and minerals, hence, data science
had established to deal with the facts underlaying in the said data. Data science field provide the algorithms
that used to min the data to extract the hidden patterns herewith (Chen, Liu and Liu, 2017).

Due to the importance of the data in drawing the future strategies of business in large sectors in today’s
life; data collection techniques are also vital for efficient data mining. However, data is being collected
using efficient systems such as accurate data entry and registry systems, sensors, digital devices for
costumers’ feedbacks entry and many more (Jithesh, Sagayaraj, and Srinivasa, 2017).

Medical data have been used for efficient diagnosis of diseases and helping to develop those systems
that intern capable to predict the disease by only looking into the medical tests and examination reports.
The accuracy of those systems is still under developments.

In this chapter, problem definition of the brain epilepsy disease detection in the large dataset is made
along with the study objectives and dissertation report organization is demonstrated in the hereinafter
(Yuhai, Shuo and Linfeng, 2018)

LSTM neural network algorithm is deployed for disease production by optimizing the number of forget
gates inside the model structure. However, model is implemented with least possible forget gates which
reduce the cost of computation and increase the performance of model accuracy.
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2. Data pre-processing

Data is gathered from large number of cases who are suffering from brain epilepsy issues. Those cases
are ranging between two thousand to three thousand cases. The data pre-processing made as in the
following points.

Data is collected for all the cases and tabled in excel sheet format where that consists of eleven columns
and two-thousand, five hundred rows. The columns are representing the tests made to each case in order
to diagnose the disease while the rows are representing the number of cases Martin Sundermeyer et.all,

Data cells are then observed individually by computer program (code) in order to indicated the missing
values and to verify the values more likely identifying the minimum and maximum of the value along
with value types (integer, float, logical or character) Dires Negash Fente and (Fente and Singh, 2018, Liu,
Zhou and Li, 2018).

As the data range and type are uncovered now the missing values from the data must be identified for
refilling process. However, missing values are been realized in most of big data due to various reasons
such as: entry error from the source at the time of data entry; it might be due to bad sectors and damages
of storage system which lead to data missing, this kind of causes can be tackled by recovering the data
but always error is expected to accompanied with the recovered data and this error is seen as missing
data N Maria Klara (Jedrzejewska, Zjawinski and Stasiak, 2018, Lu, Salem, 2017).

The data important step after identifying the missing data is refilling those data by the values which may
not case further error while training. Amongst many proposed methods of tackling the drawbacks of
missing data, the average method is the best over the others.

In order to refill the missing value of any column, the average of the particular columns is to be taken
and all the missing values is to replace by the average value of the column. Figure 1 demonstrates the
process of missing values replacement (Chen, Liu, and Liu, 2017, Liu, Zhou, and Li, 2018).
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Figure 1: Process of missing values identification and refilling.

3. Predictor Designs

In order to predict the disease occurrence at big data, the record from every patient is studied after the
data pre-processing. The values are analyzed carefully in order to discover the hidden patrons within
values, The overall process that made in this regard can be summarized as the following:

1) data is firstly pre-processed in order to justify the missing values so as to the training quality is ensured.

2) from the other hand, values normalization is also made in order to minimize the variance between the
values for optimizing the training performance.

3) each row in the data is realized in order to identify the patient data which will be used in both training
and testing process. However, over two thousand and five hundred patients only two thousand of them
will be used during the training stage while the rest five hundred will be used during the testing stage.

In order to ensure high performance of disease prediction, smart neural network classifier has been used
called as long short term memory neural network. This model is consisted of two hidden layers and one
input and one output layer.
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This model is considered as smart version of artificial neural network, it used same architecture of recurrent
neural network except some changes in the weights. It is capable to process large number of data values
at one. It differs from classical feed forward neural network model by its large feedback loops between
its layers.

The main terminology of the long short term neural network is word “gates” which is given to the layers.
More likely, the input and output gates is representing the input and output layers in normal (classical)
feed forward neural network. While the forget layer is representing the hidden layer which is popular in
classical feed forward neural network N B. (Chandra and Sharma, 2017).

The structure of long short term memory neural network can be illustrated in the Figure below:

Figure 2: Long short term memory neural network structure N B. (Chandra and Sharma, 2017).

So to say, a two thousand objects (cases) of from the data is used for training the above model and the
rest five hundred of the data is used to test the model. The model is supposed to predict whither the
object is infected or not.

In order to evaluate the performance of this model over the other available algorithms, the performance
of prediction s compared with the same while using, Random Forest and K nearest Neighbour and Naive
Bayes algorithms.

4, Study Outcomes

After examination of all algorithms in prediction of disease, the performance metrics for all the algorithms
are recorded and tabled in the following Tables.
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Table 1: performance metrics of prediction measure for all the algorithm.

Tool Accuracy Time MSE MAE RMSE

N.Bays | 33.035 0.3905 7.604 10.644 2.757535
RF 95 62915 0.065 0.065 0.254951
KNN 61.195 0.67 1.8764 1.2446 1.369818
LSTM 96.79 4 0.0726 0.0726 0.269393

The same can be graphically represented by the Figure hereinafter.
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Figure 3: Accuracy of prediction measure for all the algorithm.

TIME
70
60
50
40
30
20
10

N. BAYS RF KNN LSTM

Figure 4: Time of prediction measure for all the algorithm.
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Figure 5: MSE of prediction measure for all the algorithm.

5. CONCLUSION

Machine learning approaches are gained extra importance in today’s life technologies. It became deployed
in many of applications in science and engineering. Machine learning and artificial intelligence is being
used in medical applications to predict the disease occurrence after training the machine (model) with data.

Long short term memory neural network is can be used to analyze the big data with high efficiency
and less number of error. This study involves using the brain epilepsy disease dataset to train the LSTM
model and then the performance of the same is evaluated using the accuracy, time, MSE, MAE and RMSE.

The results are compared with the other machine learning tools such as K-nearest neighbours, Random
Forest, Naive Bayes. Results are shown that Long short Term Memory neural network is outperformed
over the others. An accuracy of prediction equal to ninety-six percent is observed in the results while
using Long Short Term Memory Neural Network over the other algorithms.

Random Forest Algorithm could also achieve a good prediction accuracy but its process lasts for long
time which considered as main degradation of the performance. The other algorithms also achieved
different accuracy measures and all are lesser than our proposed model.
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