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The Analysis of EEG Signal
Responding to the Pure Tone Auditory Stimulus

J. M. Choi, B. H. Bae, S. Y. Kim

Chaotic analysis of EEG signal responding to auditory stimulus with various carrier frequency and
constant triggering frequency is given in this paper. The EEG signal is obtained from the digital
12channel EEG system made in our laboratory. The carrier frequency is varied from 1kHz to 3kHz
by 0.5kHz step. Chaos analysis such as pseudo phase space portrait, Lyapunov exponent, and so on
is done on the auditory stimulated evoked potential. This result is found to be quite consistent with
the well known results from the psychological perception theory.
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Fig. 1. Acoustic stimulator and EEG measurement system.
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Fig. 2. Time series of EEG signal responding to auditory stim-
ulus of each pure tone.
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Fig. 3. Pseudo-phase space of EEG signals responding to
auditory stimulus of each pure tone.
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Fig. 4. The graph of experimental relation each pure tone
frequency to the magnitude of EEG signal.
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Fig. 6. Lyapunov exponent of EEG signal responding to audi-
tory stimulus of each pure tone.

(a) 1kHz (b) 1.5kHz (c) 2kHz (d) 2.5kHz (e) 3kHz

—&— 02 —®—T5

0 50 100 150 200
ag 7. 2zt A=9] ok FOieof| IHE Lyapunov exponent
value (y%:9] 2] C£r9l9| Lyapunov exponent value, x Z:2} T
Fbro| 2HHz) '
Fig. 7. Lyapunov exponent of EEG signal responding to audi-
tory stimulus with each triggering frequency.
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