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An electroencephalogram (EEG) evaluates the electrical activity generated by brain cell interactions that occur during brain activity,
and an EEG can evaluate the brain activity caused by hand movement. In this study, a 16-channel EEG was used to measure the EEG
generated before and after hand movement. The measured data can be classified as a supervised learning model, a support vector
machine (SVM). To shorten the learning time of the SVM, a feature extraction and vector dimension reduction by filtering is proposed
that minimizes motion-related information loss and compresses EEG information. The classification results showed an average of 72.7%
accuracy between the sitting position and the hand movement at the electrodes of the frontal lobe.
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Fig. 1. The 16 electrode arrangement used in the experiment.
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Table 1. EEG measurement specifications.

List Specifications
10-20 EEG array, 16 channel

Channel count

Active dry electrodes combined with

S ) o
ensor type active shielding
. 0.7 £V RMS from 1~50 Hz,
Noise .
shorted inputs
Resolution 24 bits per sample
Wireless Bluetooth

Sampling rate 250 sample per sec

Gain value(user) 4
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Fig. 2. Screen for subject for EEG measurement by hand
motion.
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Fig. 3. FIR filter magnitude response for EEG filtering,
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Fig. 4. (a) Pre-filtering EEG, (b) Filtered EEG(Fpl pole).
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Fig. 5. Short time Fourier transformed EEG signal spectro-
gram(Fpl pole, M=40).
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Table 2. Results before hand gesture and

A& &

A T T

]
=

Non feature extraction

Feature extraction

Pole ACC.(%) ACU ACC.(%) ACU
F7 73.5 0.79 69.3 0.76
Fpl 70.8 0.71 73.5 0.83
Fp2 71.3 0.77 713 0.85
F8 73.8 0.82 68.0 0.75
F3 67.1 0.77 75.5 0.8
Fz 69.5 0.73 69.6 0.69
F4 72.5 0.8 74.5 0.77
F.avg 71.2 0.77 72.5 0.78
C3 69.3 0.74 66.0 0.72
Cz 67.3 0.78 68.0 0.76
C4 64.6 0.7 65.0 0.68
P7 64.3 0.68 66.3 0.7
P3 62.0 0.66 62.5 0.65
Pz 67.8 0.74 64.8 0.66
P4 76.3 0.85 72.6 0.78
01 64.4 0.7 66.8 0.73
02 53.2 0.68 60.3 0.65
AVG. 68.0 0.75 68.8 0.74
Time 154.7s 23.8s

A IR

Table 3. Results before hand gesture and right hand.

i

2 592 9 23

Non feature extraction

Feature extraction

Pole ACC.(%) ACU ACC.(%) ACU
F7 73.0 0.8 70.5 0.78
Fpl 71.3 0.75 78.0 0.87
Fp2 73.3 0.81 71.5 0.85
F8 73.0 0.78 673 0.75
F3 65.9 0.72 71.5 0.75
Fz 70.3 0.73 75.3 0.65
F4 73.3 0.78 70.5 0.77
F.avg 71.4 0.77 72.9 0.77
C3 67.8 0.72 64.2 0.69
Cz 72.8 0.76 65.8 0.72
C4 63.0 0.71 65.5 0.71
P7 63.0 0.67 673 0.74
P3 64.3 0.68 67.5 0.68
Pz 65.3 0.69 62.5 0.66
P4 72.0 0.84 70.3 0.77
01 67.5 0.77 65.% 0.71
(07) 55.7 0.7 65.% 0.67
AVG. 68.2 0.74 69.0 0.74
Time 159.4s 24.1s
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Table 4 Results when the subject hears the left or right hand.

Non feature extraction Feature extraction
Pole ACC.(%) ACU ACC.(%) ACU
F7 57.0 0.58 58.1 0.61
Fpl 53.5 0.52 56.6 0.60
Fp2 60.3 0.61 60.7 0.53
F8 60.0 0.59 62.0 0.62
F3 58.0 0.61 575 0.52
Fz 535 0.55 58.3 0.54
F4 57.8 0.61 673 0.67
F.avg 572 0.58 60.1 0.58
C3 513 0.56 65.8 0.64
Cz 52.5 0.56 60.9 0.60
C4 58.5 0.59 577 0.59
P7 555 0.57 54.4 0.54
P3 59.0 0.58 571 0.60
Pz 55.8 0.57 59.8 0.58
P4 515 0.61 60.7 0.60
01 56.0 0.57 56.6 0.49
02 52.5 0.59 62.2 0.66
AVG. 55.8 0.58 59.7 0.59
Time 162.6s 25.5s
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