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Independent component analysis for electroencephalography as a
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Abstract This paper describes improvement of the accuracy of the EEG-based scanning communication systems
for persons with ALS. Although a number of communication systems for persons with ALS have been proposed,
there have been few reasonable systems for persons with severe disability. The goal of this study is to develop a
communication system that even ALS persons in a locked-in state can operate. This work focuses on the alpha wave,
known to be relatively easy to control, as trigger for scanning communication system. In this paper, the algorithm
to estimate intended characters from the peak value of amplitude spectrum of the alpha band is described. The
proposed method is evaluated with a sentence input experiment by four subjects. In addition, the Independent
Component Analysis, an algorithm of blind separation, is introduced for signal enhancement, which is an effective
utilization of multi-channel EEG device. There is a problem of signal selection that arises with introducing ICA.
This paper shows the effectiveness of distribution distance for appropriate signal selection. Moreover, a signal
selection method is proposed that can be applied even if input sentence is unknown.
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