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Abstract: The importance of “communication” for persons with severe disabilities is increasing. Therefore, the number of
studies of brain computer interfaces that use bio-logical signals from the brain as input signals to operate machines or PCs is
expanding.  The developed system uses a near infrared spectroscopy (NIRS) that can measure brain activity by variation of
oxyhemoglobin (Oxy-Hb) in the blood flow of brain cortex. The menu ‘a’, ‘b’, ‘c’, ‘d’ and ‘e’ are blinked sequentially on the
screen in every 10 seconds and the variation of Oxy-Hb of subjects are measured during they perform words association tasks
during menu ‘¢’ is displayed. The Oxy-Hb signal is approximated by spline function using nodes defined in every 5 seconds.
And the maximum value(Max Oxy-Hb), the difference between start and peak(/]Oxy-Hb) during the target menu is blinked
were measured. The menu was determined in three different ways :Max Oxy-Hb, 1Oxy-Hb, and Support Vector
Machine(SVM). As for SVM, Oxy-Hb signal during the target menu and other menus of first trial was input as a teacher signal.
As a result of 5 trials by three subjects. Success rate by SVM is the highest for subject A, and subject B. However Max
Oxy-Hb method is the highest for subject C. The selection appropriate channel and selection method by the langut value

obtained should be investigated for the future study.
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Fig.3 Signal processing method
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Fig.6 Classification rate by each subject

Table 1 Result of menu selection

Trial 1 2 3 4 5 | Rate(%)
Max Oxy c c a a c 60
Subject Al _AOxy e a a a c 20
SVM d c c c 75
Max Oxy e e e c c 40
Subject B| _AOxy d e a b d 0
SVM c c d c 75
Max Oxy c d c c c 80
Subject C|__AOxy c b a d d 20
SVM a,c ae d b [12.5]
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