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Abstract For realizing communication aids for physically handicapped patients such as ALS, a character input
method, which doesn’t require a voluntary movement , is proposed. The method is based on the scanning commu-
nication system, where the cerebral blood flow change is used for the input trigger. The method is based on the
automatic error correction method, and estimates user’s input using the cerebral blood flow change model and the
statistical language model. In order to verify the effectiveness of the proposed method, character input experiments
were performed using artificial data that were created by simulating the changes in cerebral blood flow. The experi-
ment using two-dimension vector, maximum instantaneous amplitude and oscillation frequency within single answer
periods, showed an accuracy of 85.8%. The experiment using eleven-dimension vector, consisting maximum instan-
taneous amplitudes for every answer periods, showed an accuracy of 51.7%. The accuracy was further improved up
to 95.8% by using the MAP estimation.
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Fig.1 The example of character input (input character:0J )
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Table 1 The accuracy rate for different task
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Fig.2 The distribution of the parameter in real data
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Table 2 The number error and the accuracy rate
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Pc = [xamp,c, mosc,C’]/ (5)
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Fig.3 The cerebral blood flow around the target time(simulated
data)
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Fig.4 The change of max amplitude(input character:0 )
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Fig.5 The change of oscillation frequency(input character:0 )
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Table 3 Initial value of MAP estimation(two-dimensional vector)
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Table 4 Initial value of MAP estimation(11-dimensional vector)
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Table 5 The input word using MAP estimation(11-dimensional

vector)
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Table 6 The accuracy rate and the error number using MAP es-

timate
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