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Wavelet Analysis of Epileptic Electroencephalogram

Chiri Yamaguchi

Epileptic electroencephalogram (EEG) signals have been analyzed using Fourier transform
(FFT) and Continuous Wavelet Transform (CWT) as sell as Wavelet Facket Transform (WPT
and the results have been compared with the previous results studied for normal EEG signa
The power spectra of EEG obtained by FFT showed 1/ f% fluctuations over the frequenc
range. However, the alpha rhythm that had been clearly observed in the power spectra
normal EEG has not been observed in epileptic EEG. FFT could not reveal low frequenc
components that are typical among epileptic seizures. CWT and WPT analyses, on the oth
hand, have been found to be appropriate to detect local slow wave components of EEG.
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Fig.1 Epileptic EEG after Prof. Vladimir. Krajca [4]. EEG file, diagnosis Qpilepsy

DY TY v (epileptic spikes), first page (10 seconds). First trace - marker (approximately
-50uV..+50uV).
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Fig. 3. Comparison of normal EEG (C3) and epileptic EEG (C3 and Fp1) signals. Normal EEG has been
measured for 82 sec. And epileptic EEG for 25 sec.
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Fig. 5. Decomposition diagram of the space
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Fig. 6. Wavelet packet transform. (a) Epileptic

EEG C3; (b) Time-frequency plot of wavelet

packet transform for C3; (c) Wavelet packet

coefficients for Daubechies mother wavelet

(N=4), and level 3; (d) Last 4 blocks of wavelet

packet coefficients to show details.
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Fig. 7. Wavelet packet transform. (a) Part of
epileptic EEG C3 (200 ~ 1223 Ch); (b)
Time-frequency plot of wavelet packet
transform; (c) Wavelet packet coefficients for
Daubechies mother wavelet (N=4) and level
3; (d) Lasr 4 blocks of wavelet packet
coefficients to show details.

Fig. 8. Basis functions (or subspaces) chosen
for wavelet packet decomposition.
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(a) Epileptic EEG: Fpl (b) Epileptic EEG: part of Fp1 (200-1223 ch)
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Fig. 9. Plot of the coefficients of continuous wavelet transform (CWT). (a) Epileptic EEG signal from Fpl; (b)
Part of epileptic EEG signal from Fpl (200-1223 ch); (c) and (d) Coefficients of CWT of Fpl signal with
Daubechies N=4 (db4) wavelet for scales 1-48; (e) and (f) Coefficients of CWT with Daubechies N=8 (db8)
wavelet for scales 1-128.
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Fig. 10. Continuous wavelet analysis of epileptic EEG signal (Fp1) with Daubechies wavelet (N=4). Maximum
decomposition level is 5. S shows original signals, either whole or part of Fpl. S has been decomposed into
lower frequency “approximate” part al and higher frequency “detail” part d1. Then, al has been decomposed
into a2 and d2, and this continues till decomposition level 5. A5 is the lowest frequency part of the
decomposition.
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