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= Abstract =

Development of Computerized Tools for Nonlinear Analysis of EEG

Yoon-Jeong Choi - Woon-Sub Han* - Kyong-Gyu Choi
Department of Neurology, Pathology,* College of Medicine, Ewha Womans University

Objectives : EEG is a record of electronic signals of brain. If there are effective methods for
analysis of EEG signal it can be used as a diagnostic tool for diseases related to brain function.
We developed a new diagnostic system for analysis of EEG by using nonlinear dynamic theory.

Methods : We made a basic computer program which was designed to analysis of pattern of
EEG. For analysis of pattern, EEG signal was processed by variable experimental analytical methods

and grouped by common pattern.

Results : Program was composed of multiple systems. Signal generating system was composed
of Lorenz signal generation and Rossler signal generation parts. EEG processing system was com-
posed of Normalization, Band pass filtering, First Second difference, Add random noise and
Sur-rogate making parts. EEG analyses system was composed of Spectral analyses, Phase space
analyses, Correlation analyses and Mode analyses parts. Pattern recognition and grouping system
was com-posed of data format, Power spectrum, Neural network process and Classification parts.

Conclusion : We developed a basic computer program for systemic analysis of EEG by Nonlinear

analysis methods.

KEY WORDS : EEG ' Non linear analysis *+ Correlation dimension.
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Fig. 4. Toolbar of EEG processing.
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Fig. 5. Toolbax of band pass filtering and filtered signal.
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Fig. 6. Surrogated signal of previously filtered signal, Fig. 5.
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Fig. 8. Toolbox of normalization process and processed
signal.
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Fig. 9. Signals processed by first difference.
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Fig. 10. Signals processed by second difference.

ing | EEG Analyses mndaw He
‘Specual Analices ¢
Phasa Souce. Analyses

Power Spectrum

0.00 Hz: 0.00

0.13 frequency(Hz) 5410

Fig. 12. Power spectrum of signals after spectral analyses
process.
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Fig. 13. Transformed power spectrum of signals by log
scale.
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Fig. 14. Bispectrum of EEG signals.
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Fig. 16. Reconstructed phase signals of EEG.
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Fig. 17. Correlation dimension.
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Fig. 18. Largest Lyapunov exponent.
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Fig. 19. View of reccerence plot on program.
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Fig. 20. Difference plot of EEG signal.
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Fig. 21. Toolbox of correlation analyses.
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Fig. 22. View of signals processed by Autoregulation.
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Fig. 23. View of signals procesed by mutual information.
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Fig. 24. View of signals processed by triple correlation.
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Fig. 25. Toolbox of principle component analyses & signals.
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Fig. 26. Format of Input data.
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