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ABSTRACT

Brain Computer Interface (BCI) system usually re-

quires multi-channel EEG data. However, multi-channel

EEG instruments are expensive, and are difficult to be

used for personal and portable BCI systems. In this

paper, we investigate performance of a simple BCI sys-

tem, which consists of a single-channel EEG instrument,

Fourier transform and neural networks (NN). The EEG

data are measured by using three subjects and three

kinds of mental tasks included in three major classes

(calculation, rotation, sports). Frequency resolution in

the Fourier transform of the EEG data is optimized. The

correct classification is improved from 53% ∼ 69% to

56% ∼ 69%. When three kinds of mental tasks belong

to three major classes are used, the correct classification

56% ∼ 79% are obtained. On the other hand, the correct

classification is reduced to 42% ∼ 56% for three kinds of

mental tasks included in the same major class. Further-

more, there are typical mental tasks, with which perfor-

mance of the BCI system becomes higher and lower.
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83.3 6.7 0.921 3 19

1 43.3 43.3 0.487 4 16

69.4 24.7 0.735 1.8 1 27

63.3 20.0 0.778 5 27

2 33.3 60.0 0.359 2 9

53.1 37.3 0.579 2.8 1 27

73.3 16.7 0.815 3 5

3 43.3 53.3 0.448 1 16,18

55.8 35.8 0.609 2.6 1 27
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93.3 3.3 0.963 1 5,23

1 53.3 30.0 0.639 5 16

79.1 13.3 0.851 2.3 1 27

73.3 16.7 0.815 3 13

2 26.7 60.0 0.301 4 9

56.2 34.6 0.616 2.8 1 27

80.0 6.7 0.915 4 3

3 43.3 46.7 0.481 3 27

63.1 25.6 0.710 3.3 1 27
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90.0 10.0 0.900 0 23

1 63.3 30.0 0.674 2 25

77.8 15.9 0.825 2.0 1 27

63.3 30.0 0.678 2 22

2 33.3 56.7 0.356 3 9

50.3 40.0 0.557 2.9 1 27

86.7 10.0 0.896 1 3

3 53.3 36.7 0.593 3 12

67.3 23.5 0.742 2.7 1 27
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93.3 3.3 0.963 2 14

1 63.3 30.0 0.678 2 16

82.1 14.0 0.854 1.4 1 27

70.0 26.7 0.730 1 16

2 33.3 56.7 0.356 3 9

53.8 37.7 0.585 2.6 1 27

90.0 3.3 0.963 2 3

3 53.3 40.0 0.570 2 22

66.2 24.5 0.728 2.8 1 27
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rej

63.3 23.3 0.731 4

1 46.7 43.3 0.519 3

56.7 30.0 0.655 4

46.7 50.0 0.485 1

2 36.7 50.0 0.425 4

42.2 52.2 0.448 1.7

50.0 33.3 0.608 5

3 30.0 60.0 0.332 3

45.6 43.3 0.514 3.3
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1 79.6 11.5 0.866

2 50.4 37.8 0.571

3 72.2 18.5 0.793

1 73.3 17.0 0.809

2 61.1 30.4 0.662

3 63.0 27.0 0.702

1 83.0 12.6 0.865

2 57.4 35.2 0.619

3 54.1 31.9 0.633

8:

1 85.2 8.5 0.903

2 57.0 30.7 0.651

3 65.2 25.6 0.715

1 71.9 18.5 0.791

2 55.2 35.9 0.601

3 56.7 29.6 0.660

1 78.9 14.1 0.846

2 56.7 36.7 0.600

3 67.4 22.2 0.752

9:

1 77.8 13.7 0.842

2 61.9 29.3 0.678

3 61.5 28.1 0.687

1 80.7 11.9 0.870

2 54.8 37.0 0.595

3 65.9 23.3 0.739

1 77.4 15.6 0.828

2 52.2 37.0 0.579

3 61.9 25.9 0.702
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