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Seizure detection using brain signal (EEG) analissihie important clinical methods in drug therapyg she
decisions before brain surgery. In this paper,raftgnal conditioning using suitable filtering, tii&amma
frequency band has been extracted and the othier tinighms, ambient noises and the other bio-siginal
canceled. Then, the wavelet transform of brainadigmd the map of wavelet transform in multi levete
computed. By dividing the color map to differenbeps, the histogram of each sub-image is obtainddtee
statistics of it based on statistical momentums Medentropy values are calculated. Statisticalfeatector
using Principle Component Analysis (PCA) is redutecdne dimension. By EMD algorithm and sifting
procedure for analyzing the data by Intrinsic Médmction (IMF) and computing the residues of bsagnal
using spectrum of Hilbert transform and Hilbert g#adg spectrum forming, one spatial feature basethen
Euclidian distance for signal classification is abed. By K-Nearest Neighbor (KNN) classifier ang b
considering the optimal neighbor parameter, EE@adgyare classified in two classes, seizure aneseiure
signal, with the rate of accuracy 76.54% and wihance of error 0.3685 in the different tests.

Index Terms: Epilepsy, wavelet transform, hilbert-huang transfobrain rhythms, K-nearest neighbor (KNN).
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Table (1): Performance of seizure and non-seizgreats classification.
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6X KNN "0 L#? WV D C %A0!
P> WV FN FP TN P K
24.4635 75.5365 6.8670 17.5966 64.5207 11.0157 3 5A010 ?2Q
23.4621 76.5379 5.8655 17.5966 65.5222 11.0157 5 - A0I0 ?Q
24.8927 75.1073 6.1516 18.7411 65.2361 9.8712 7 GA0I0 ?Q
24.4635 75.5365 5.0072 19.4564 66.3805 9.1559 9 SA0I0 ?Q
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1- Electroencephalogram

2- Epoch

3- Kurtosis

4- NegEntropy

5- Principle Component Analysis
6- Empirical Mode Decomposition
7- Intrinsic Mode Function

8- K-Nearest Neighbor

9- Seizure

10- Epilepsy

11- Evoke Related Potential

12- Generalizability

13- Offline

14- Online

15- Residue

16- Electrocardiogram

17- Electrooculogram

18- Band Pass Filter

19- Finite Impulse Response
20- Wide Sense Stationary

21- Mean - Ergodic

22- Map of Wavelet Transform
23- Modulus-Maximas

24- Daubechies

25- Cone of Influence

26- Sub-Gaussian

27- Platykurtic

28- Super-Gaussian

29- Leptokurtic

30- Statistical Feature of Wavelet Map
31- Hilbert — Huang Transform
32- Sifting Process

33- Monotonic

34- Hilbert Spectral Analysis

35- Cauchy Principal Value

36- Water-Fall

37- Distance Spectral Feature
38- True Positive

39- True Negative

40- False Positive

41- False Negative

42- Voronoi — Tessellation Diagram

KZH.2f DE¢3EMD <

U/ YIZGNHR /3 G1=I A 1

1 (J-A

A BC
GZI_

01( (=EP (

GH, M+'8> u
G5 h+ |/

3 80¢q
<5(> ( ( /R DF/
+G'.1 R1QC(P+S /
(D\, - J1/53 / 6
85(HK2 Q(C( R1 ( <4J°>
GGl 8f5(P J>( 6.0 (.0/1
- J>G/5  G\((ABC 16E
LZW/GZ/ t 0 H<5( .1R1 (
1 R1 /3 .R15(h/01( P+ G\(( O1>
G N+G\(K( 2 (M+'8 /5 Y1z .Z
(.21 /+( JIRDF 1 (U/YLZ
NP EEG 6 /00 oN+J1 +
U/GN+5( 1L 15 PDF5( /3 .R1 Q(C (
P(=R i( O00N+dl5 G /5 ( 2/KIX

PDF/ 6 5(G++ ( OH .1+ _(R17%Y0

Fig. (18):Voronoi-Tessellation diagram for 30 sample of EEG
signals
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