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Abstrac® In the present paper, the beginning prolongatiormethod that is based on tracing consecutive peaks and
and ending of an epileptic seizure is determined through thainima in the signal segment at hand and estimating the
analysis of EEG signals. The electrical activity of the brairhistograms for two variables: the amplitude difference and
consists of numerous classes that too with overlappinime sep@ration between peak values as well as minima.
characteristics, which makes ethproblem challenging. The features used for classification of an epoch as a seizure
Identification of features to separate the epileptic data fronar Non seizure are the estimated values of the histogram
other kinds of brain activity was the first step in the problenbins. The authors used a support vector machine (SVM)
solving approach. Followed by this, ppeocessing and Classifier for this task and achiel@n average sensitivity
filtering techniques were applied to separate thidegtic  of about 90% on selfecorded data. Another approach to

signals from the noepileptic ones deal with the EEG seizure detection method in time domain
Key words:Epilepsy, Seizure Detection, Signal Processingjs to compute the signal energy during seizure and non
EEG seizure periods. A better treatment to the energy estimation
approach is to estimate the energies of the signabsuols
I. INTRODUCTION not the signal as a whole in order to build a more

rﬁiscriminative feature Vector. They used a bank of seven
bandpass filters covering the frequency range from 2 to 26
Hz on eight channels of therocessed EEG signal$he

Epilepsy is a chronic disorder of the central nervous syste
that predisposes individualso experiencing recurrent

seizures. Aseizure isa sudden, transient aberrationthe Fouri ¢ hods of c EEG .
brain's electrical activity that produces distive symptoms. -ourler transform methods of automatic processing
are based on earlier observations that the EEG spectrum

These symptomgsange between a lapse in attention, a ; e ! .
sensonyhallucination, or a whokeody convulsion.Epilepsy contains some characteristic waveforms that fall primarily
may ‘develop as a’ rels of inheiting a mutation ina within four frequency bands. Such methods have proved

molecular mechanism that regulates neuron behayi It;ene-_ﬂmal fofr Va”gll:{?_ EEfo; flnacttlarlzanon_s, but _fgs_t
migration, or organizationAlternatively, it may develop as Fourier transform (FFT), suffer from large noise sensitivity.

a rdsult of brain traua such adlh setBralBlow to el Parametric methods for power spectrum estimation such as
stroke, a cerebral infection, or a brain malignarégurons autoregressive (AR), reduces the spectral loss problems and

are cells within the brain capable of genergtipropagating, gives better frequency resolution.

and processinglectric signals. Neurons connect to other

neuons in order to form functionaietworks, and the brain Ill. “PROPOSED BLOCKDIAGRAM
can be viewed as a collectiofiinteracting neural networks.
The inpus to a neural network can be excitatory or Preprocessing
inhibitory. Excitatory inputs promote activity among
neurons within a network and inhibitory inputs suppress it
Epileptic seizures are transient periods involving the
hyperativity and hyper synchronizatioof a large number

of neurons within one or more neuraktworks. These Classification Feature
transient states arise because of a perturbation #etiesran STREIE
imbalance favouring thexcitation of a neural network over
its inhibition. The imbalance may arise becaudedefects

within a neuron, such amn ion channel dysfunction; defects
in connectiondetween neurons, such as deficient inhibitory

neurotransmitter synthesis

Il. LITERATURE SURVEY Fig. 1: Proposed Block Diagram

In biomedical signal processing, it is crucial to determine
the noise and artifacts presein the raw signals so that ) L L ) .
their influence in the feature extraction stage can bd N€raw EEG signal is displayed in Fig.2. The final target is

minimized. Independent component analysis (ICA) isto classi_fy the signals as seizure_and-se'rzure as shown in
specifically used for artifact cancellation. ICA identifies Fig-3. Given the sample of a patient EEG data, the proposed
sources, in this case artifacts present in the EEG signgllgorithm will find out the onset, progress and end of the
based on blind source separation (BSS) and separate thefRileptic S|gnal. The input data consists of the u_nproces_,sed
from the EEG based on their statistical independence. IFfW EEG signals captured over a continuous time period.
time-domain techniques to detect EEG seizures, there is B'€ epileptic seizure was detected to be in the range from 50
need to analyze discrete time sequences of EEG epocist© 100 s.

This analysis can be accompkshthrough histograms of

the epochs. In a simple tirtomain seizure detection

IV. METHODOLOGY
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Fig. 2: Raw EEG Signa
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Fig. 6: Filter Output

Filter Specifications

transition band width: 1Hz
passband edge(s): [145] Hz
cutoff frequency(ies)-6 dB): | [0.5 45.5] Hz

performing 847 point band pass filtering.

Table 1: Specifications of Filter

The basdine wandering was removed from all the
28 channels. The output of the same is displayed in Fig. 7.
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Fig. 3 Seizure Non seizure regions
The signal could be analyzed on different time
scales. Fig. 4. Displays the EEG signals scaled for 5 seconfs
time duration.

Fig. 4: Time scaling of signal
A hamming windowed FIR filter was applied on
the EEGsignal. The magnitude and phase responses of the
filter are displayed in Fig. 5. Also, the output after the
applicaion of the filter on the signal is displayed in Fig. 6.
The filter specifications are as shown in Table I.
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Fig. 5:Hamming windowed sync RIfilter response

Fig. 7:Base line removal

8 bands were designed with the following
speifications as given in Table 2

Performs 425 point low pass filtering.

transitionband width: 2 Hz
Pass band edge(s): 0-2 Hz
cutoff frequency(ies}-6 dB): 3 Hz

Performs 847 point band pass filtering.

transition band width: 1Hz
Pass band edge(s): [1 5] Hz
cutoff frequency(ies}-6 dB): [0.55.5] Hz

Performs 425 point band pafdgering.

transition band width 2 Hz
Pass band edge(s): [4 8] Hz
cutoff frequency(ies}-6 dB): [39] Hz

Performs 425 point band pass filtering.

transition band width 2 Hz
Pass band edge(s): [7 111 Hz
cutoff frequency(ies}-6 dB): [6 12] Hz

Performs 339 point band pass filtering.

transition band width:

2.5 Hz

Pass band edge(s):

[10 14] Hz

cutoff frequency(ies}-6 dB):

[8.75 15.25] Hz

Performs 261 point band pass filtering.

transition band width:

3.25Hz

Pass band edge(s):

[13 17] Hz

cutoff frequency(ies}-6 dB):

[11.375 18.625] HZ
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