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A study on the improvement in accuracy of two or more tasks classification for NIRS-based BCI
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Developments of Brain-Computer Interface (BCI) have been researched actively in recent years.

The brain

activity corresponding to a blood-flow change measurable by NIRS is known to be slow to react, compared with
a brain wave measurable by electroencephalograph (EEG). So, in developments of BCI which used near-infrared
spectroscopy (NIRS), a method to reflect the amount of information more in short time is needed. Therefore, in
this study, we considered the classification potential of two or more choices by using two or more cognitive tasks,
and its improvement. Specifically as two or more cognitive tasks, we used “calculation task”, “Stroop task”, and
“graphic task”. And the experiment of repeating answering about cognitive task with a mouse was performed for
five participants. And classification accuracy was verified offline. Though additional examination is needed, the
future potential of multiclass classification by two or more cognitive tasks for BCI using NIRS was demonstrated.
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Calculation and Stroop task

Participant 1st 2nd

channels and accuracy (%)  channels and accuracy (%)

, 9,11, 15 70.0
, 12, 14 68.0

7 6, 8, 11, 12, 14
9

2 69.0

7

4

3,6, 7
3,4, 9
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8, 15
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, 5,8, 12 72.0
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Average 70.0 74.2

Stroop and Graphic task
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8,9, 12, 15
4,5, 13

9, 11

13

2,5,7, 9,13

67.0
67.0
66.0
71.0
72.0

3, 12
2,7, 12
3, 8, 14, 15
3, 4, 10, 15
7,8, 15

76.0
70.0
66.0
71.0
68.0

moQw»

Average 68.6 70.2

Graphic and Calculation task
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