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Abstract

In this study, the psycho-physiological response of drivers was investigated in terms of
EEG(Electroencephalogram), especially with the fractal dimensions computed by Chaotic
algorithm. The Chaotic algorithm is well known to sensitively analyze the non-linear
information such as brain waves. An automobile with a fully equipped data acquisition
system was used to collect the data. Ten healthy subjects participated in the experiment.
EEG data were collected while subjects were driving the car between Won-ju and
Shin-gal J.C. on Young-Dong highway.

The results were vpresented in terms of 3-Dimensional attractor to confirm the chaotic
nature of the EEG data. The correlation dimension and fractal dimension were calculated
to evaluate the complexity of the brain activity as the driving duration changes. In
particular, the fractal dimension indicated a difference between the driving condition and
non-driving condition while other spectral variables showed inconsistent results. Based
upon the fractal dimension, drivers processed the most information at the beginning of the
highway driving and the amount of brain activity gradually decreased and stabilized. No
particular decrease of brain activity was observed even after 100 km driving. Considering
the sensitivity and consistency of the analysis by Chaotic algorithm, the fractal dimension
can be a useful parameter to evaluate the psycho-physiological responses of human brain

at various driving conditions.
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