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Abstract

There is a growing interest to improve seizure prediction by online analyzing of electroencephalogram
(EEG) signals in epileptic patients. Seizure attack is occurred infrequently and unpredictably; hence,
automatic detection of seizure during long-term is highly recommended. In this paper a novel Feature
Reduction method namely AIS-RCA which adopted from the immunity system is proposed to improve
the seizure detection rate. The automatic seizure detection can be performed in two successive stages:
1) The feature extraction/selection stage from EEG signals and 2) classifying the feature vectors by an
efficient classifier. In this study, first, pseudo-Wigner-Ville distribution was applied to each window of
the EEG signals and then the extracted features were transformed by AIS-RCA transform to
represent the features in a more separable space.

The AIS-RCA transformation matrix is estimated by using chunklets (a chunklet is defined as a subset
of points that are known to be same). AIS-RCA using the proposed Artificial Immune System
algorithm named Adaptive Distance-AlIRS to discover the chunklets in the data space. Finally KNN
classifier was applied to the transformed features to classify the seizure and non-seizure windows. The
experimental results show that the proposed method yields epileptic detection accuracy rate up to
99.9% which is better than the results achieved by other types of features such as FFT, Wavelet

transform, entropy and chaotic measures.
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Avrtificial Immune System (AIS).
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1. Cand-Stim€ stimulation(agi,mccandid)
2. Match-Stim€ stimulation(agi,mcmatch)
3. Cell-Aff€< d(mccandid,mecmatch)
4. if(Cand-Stim> Match-Stim)
{
5. MC€MC Y mecandid
6. if(Cell-Aff < ATXATS)
7. remove mcmatch from MC
}
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Outputs: Memory cell population MC={mc; , i=1,2,...,p}

Inputs: Training instances or training antigens AG={ag; , i=1,2,...,m}

1. Initialize in random the memory cell population with n antigens MC={mg¢; , i=1,2,...n , n < m} and set K(mg)=1,

i=1,2,...,n.
2. for each antigen agk
3. find MCpgen = argmax{weighted _stimulation(mc; ,ag )} , where | is the number of’ memory cells
1<i <€l
4 find I using equation (8)
5. generate antibodies by cloning and mutation of MCaten
6. find MCcandid from the generated antibodies according to step 3 of AIRS algorithm
7 find radius I cangig Using equation (8)
8 Cand-Stim€ weighted stimulation(agy ,mceangia)
9. Match-Stim& weighted_stimulation (agx ,MCaten)
10. CellAff€& d(meeandid,MCrmatch)
11. if( Cand-Stim > Match-Stim )
12. if( Cell-Aff < Tiaien )
{
K (MCrmatch )
13. MCp gy = ————aN2_mc +— MCeoi
new ~ ¢ (MCppegen ) +1 match K (MCyrgcpy) +1 candid
14. K(mMCpew)=K(MCprateh)+1
15. remove MCiach from MC
16. MCEMC VY meye,
17. find radius ey using equation (8)
telse
18. MCEMC VY megnio
19. return MC

AD-AIRS 55,01 s il Jsbo Lol Jis, —A 52

¥ K-means
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