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Abstract: In pattern recognition and data classification classifier play very important role. In data classification

Selection of proper classifier and optimal classes of data to achieve the proper result is very important. The present

studies represent the comparative study of performance of two classifiers that are Multiclass SVM (MC-SVM) and

Binary SVM for epileptic seizure prediction using EEG signal. The database that used in present study consists of four

classes of data. In first experiment we used all four classes of data for classification using MC-SVM and in second

experiment we consider only two optimal classes data for classification using binary SVM. In this study Epilepsy is

able to predict 25 minutes before its onset with the accuracy 92.67% and Sensitivity 94.15%.using Multiclass SVM and

accuracy 95.89% and sensitivity 98.50%o. using binary SVM.
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l. INTRODUCTION

Epilepsy is the neurological disorder of brain Electrical
signal due to that the brain and body behave strangely.
Near about 0.8 to 1% population all over the world were
affected by epilepsy [1]. There are 80% research is on
epilepsy detection but only 20% research is on Epilepsy
prediction. In Epilepsy detection patient precedent endure
the pain of epilepsy more than that patient suffers the pain
of accident that happen throughout the epilepsy, so to
minimize the risk during epilepsy the present study focus
on epilepsy prediction using the proper analysis of EEG
signal. This study used ASPPR [2] database of 24 hours
Invasive EEG recording of 21 epilepsy patients [3]. After
recording the EEG signal, signal were labeled with four
different classes i.e. Inter-ictal (period between two
seizures), pre-Ictal(period 300 sec befor the Seizure),
Ictal(period during seizure ) and Post-Ictal (period 300 sec
after the seizure) [4]as shown in the figure 1. After
recording the EEG signal the optimal features were
selected by using SFS (Sequential Forward selection)
algorithm [5]. After Feature subset selection feature is
classified by using two different classifier that is
MC_SVM in which all four classes data of EEG is used
for classification and in another classifier only two classes
that is pre-Ictal and Ictal data are used for classification.
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Figure 1. Epileptic EEG signal classification

Electroencephalography (EEG):

EEG is the medical diagnostic tool used to find the
abnormalities related to the brain. In Epilepsy EEG is used
to record the voltage fluctuation of brain signal.EEG signal
is recorded by using two different method that is Non
Invasive and Invasive method. In Non Invasive method the
multiple electrodes are attached to the disc is placed over
the scalp and signals are recorded. If non Invasive method
gives insufficient information at that time Invasive method
is used to record the brain signal. In Invasive method the
electrode are placed over the substances of brain or inside
the brain by surgically opening the skull. The figure 2
shows non invasive and invasive recording of EEG signal.
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Figure 2:a) Non Invasive EEG recording

1. METHODOLOGY
2.1 Feature Subset Selection:

The EEG Database used in the present study is in the form
of feature vector of 204 features were extracted from the 6
electrodes that is 34 different features from each of the
electrode. The more optimal features from the feature
vector were selected by using SFS (Sequetial Forward
Selection) algorithm. SFS algorithm start optimal feature
selection with the vacant set and then sequentially add the
feature into the vacant set by analyzing the performance of
classifier, if performance of classifier increases after
adding the new feature into the set then that feature is
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Figure 2:b) Invasive EEG recording

permanently added into subset otherwise that feature was
discarded [8]. By using this iterative process SFS finally
gives the subset of optimal selected features that are
different in size and type for different patient. By applying
this method on EEG database of 21 different patient
separately finally dataset were prepared for prediction
before 25 min before seizure onset and passé this prepared
dataset to classifier to learn the predictive model. The
work flow of predictive model illustrate in Figure 3.

EEG Signal Extracting d Preprocessing q Classification Epilepsy
Acauisition Feature Vector & Prediction
‘! Data MC-SVIA | UM |
Mormalization v
ﬁ Inter-ictal || pre-ictal
B - Pre-ictal Ictal
- H ‘l' 'y 3
L | Feature Sgbse. Ictal
- Selection Post-ictal

Figure 3: Workflow using MC-SVM and SVM

2.2 Multiclass SVM(MC-SVM):

The first classifier used in present work was MC-SVM [9]
using one-against-one approach. The one-against-one [10]
strategy uses the concept of binary SVM classifier by
creating a binary pair for each of different class label and
apply soft margin SVM. This approach constructs C(C-
1)/2  number of binary classifiers where C is the number
of classes. Database that were used in this study has 4
classes that are Inter-Ictal,Pre-Ictal,Ictal and Post-ictal ,all
four classes data were used for classification so it make 6
pair of binary classifiers i.e.(C1,C2), (C1,C3), (C1,C4),(
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C2,C3), (C2,C4) and (C3,C4). The collection of these
binary pair classifiers are trained using the voting strategy,
the class prediction is counts as a vote and the predicted
class is that class which receives the maximum votes
[11].The 21 different predictive models were learn for
each of the patient separately.

2.3 Support Vector Machine (SVM):

The second classifier used in present work was the SVM .
The SVM separates all data objects in a feature space into
two classes .The data objects must have features {x1 ...
xn} and a class label, yi. SVM treats each data object as a
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point in feature space such that the object belongs to one
class or the other. Specifically, a data object (characterized
by its feature vector) either belongs to a class, in which
case the class label is yi = 1, or it does not belong to the
class(implying that it belongs to the other class) in which
case the class label is yi = -1. Therefore, the definition for
the data is

Data={(x,y;)|x €R",y, e (LD},

Where p is the dimension of the feature vector and n is the
number of data points. During training, the SVM classifier
finds a decision boundary in the feature space that
separates the data objects into the two classes [12]. As the
SVM classifier used for binary class so only two class are
used for classification that i.e. Pre-ictal and Ictal class data
are used for classification .Pre-Ictal data is more important
for prediction because medically it is prove that seizure
activity start one hours before seizure. In this study 25 min
data before seizure were used as Pre-Ictal data to learn the
predictive model.

1. RESULTS

In the present Study by performing the two different
experiments epilepsy is able to predict 25 min before its
onset. In first experiment classify data using MC-SVM in
which all four classes of EEG data were used for
classification and noted the evaluation measures for each
of the patient separately and find the average classification
accuracy 92.67% and average Sensitivity 94.15%. In
second experiment data are classified using binary SVM in
which only two classes of data that is Pre-Ictal and Ictal
were used for classification and noted the average
evaluation measure accuracy 95.89% and sensitivity
98.50%.The result of both experiment as shown in Table
1. and Figure 4 shows the graphical representation of
performance of MC-SVM and SVM classifier

Sr.mo. | Classifier | Accuracy | Sensitivity

1 MC-SVNM | 92.67% 04 .15%

2 SVM 095.89% 08.50%

Table 1. Experimental Results
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Figure 4.Graphical representation of Results

IV. CONCLUSION

The present study analyzes the performance of two
classifiers by performing the two experiments for epileptic
seizure prediction 25 min before onset. In first experiment
using MC-SVM noted the average evaluation measures
accuracy 92.67% and sensitivity 94.15% and in second
experiment using binary class SVM noted the average
evaluation measures accuracy 95.89% and sensitivity
98.50%, so in experiment two got improved result than
experiment one. This study concludes that SVM classifier
performs well than the MC-SVM always used optimal
class data for .classification.
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