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Abstract

Control signal generated from EEG (electro-encephalogram) can be used in many applications. In our study, for the
purpose of developing practical instruments, a single channel system of providing reliable on/off signals was investigated
since a multi-channel system can be bulky and expensive. Brainwaves in alpha, beta and theta bands were analyzed in
order to extract reliable control signals when the concentration state reached. Rest and concentration states were
differentiated based on power spectrum and histogram analysis. A better performance was obtained when the ratio
between the beta and theta bands was used compared to the theta band only. In general, the longer the rest period before
concentration, the lower success rate was. In addition, longer rest time produced longer detection time. Though there were
individual differences, in case of 10-second rest time, a success rate of 91% and a detection time of 20.2 seconds was
achieved on average.
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Table 1. The success rate and the average detection
time in concentration detection using theta (©)
and the ratio between beta () and theta (O).
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