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ABSTRACT

Multilayer neural network(MLNN) and the FFT am-
plitude of brain waves have been applied to 'Brain
Computer Interface’(BCI).

In this paper, a magnetoencephalograph(MEG) sys-
tem, ’'MEGvision’ developed by Yokogawa Corpora-

tion, is used to measure brain activities. MEGvision is
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al60-channel whole-head MEG system. Channels are

selected from 8 main regions, a frontal lobe, a tem-

poral lobe, a parietal lobe and a occipital lobe, lo-
cated at the central point in the 8 lobes, are initially
selected. Optimum channels are searched for in the
same lobe as the initial channels in order to achieve
high classification accuracy. Two subjects and four

mental tasks, including relaxed situation, multipli-

cation, playing sport and rotating an object, are
used. The brain waves are measured 10 times for one
subject and one mental task.

Among them, 8 data sets are used for training the
MLNN,

testing.

and the remaining 2 data sets are used for

5 kinds of combinations of 2 data sets are selected
for testing. Rates of correct classification by using the
initial channels are 77.5 ~ 86.88 %. By optimizing the
channels, the accuracy is improved up to 88.75 ~
93.75 %,

contributions of the brain waves in the 8 lobes are an-

which is very high accuracy. Furthermore,

alyzed.
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% (Rotation).
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Slice no.84 £ Slice n0.65 <
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1: MEGvision (2515 F ¥ IV E

3.2 MEG DHIE
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#2~3, #3~4 KRB EITD LT, MR
DRI D72 AV ZIVER AT DBFERMNE EIF X T
5 ENMERTE /2. WiRE L b, Rdfbzir> L
T, V7Y AU IREE (Baseline) ZHjl L9 < &>
TWa.

F 1 BREBREIZB T DF ¥ I BRHEOEE

| Fya L ][ #BE1 | WEE2 |
FIHIRRE || P. =86.88% | P.=77.5%
b || P.=93.75% | P. =88.75%
% 2: IR EED 3 FEERE (BB 1)
[FvZVEZ7 [ B [M[S | R | P | B ]
Baseline 27 8 5 0 67.5% 32.5%
Multiplication 1 38 1 0 95.0% 5.0%
Sport 6 0 34 0 85.0% 15.0%
Rotation 0 0 0 40 100% 0%
Av | 86.88% | 13.12%

# 3: i bRO D HVERE (BB 1)
[AVENVEFAZ [B[M][S[ R P. | P |
Baseline 38 [ 2 0 67.5% | 32.5%

o

Multiplication 2 [ 38| 0 0 95.0% 5.0%
Sport 6 0 | 34 0 85.0% | 15.0%
Rotation 0 0 0 40 100% 0%

Av | 93.75% | 6.25%

# 4: YIAREED 73 FIVERE (R 2)
[AVEWE2Z7 [ B[M|[S[R ]| P | P |
Baseline 22 | 16 0 2 55.0% | 45.0%
Multiplication 7 33 0 0 82.5% | 17.5%
Sport 0 0 30 10 75.0% | 25.0%
Rotation 0 0 1 39 | 97.5% | 2.5%
Av | 77.5% | 22.5%
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5 bR O D HVERE (BHBRF 2)

[AVZVE2ZZ7 [ BM][S| R ]| P | P |
Baseline 35 ] 5 0 0 87.5% 12.5%
Multiplication 0 |40 | O 0 100% 0%
Sport 4 0 30 6 75.0% 25.0%
Rotation 0 0 3 37 92.5% 7.5%
Av | 88.75% | 11.25%
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SHIEEE (/) || 96.88%(13.13) | 86.25%(12.5)
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MIgEEE (%) || 78.12%(115.63) | 90.0%(11.25)
HIBHEE () 96.25%(12.5) | 90.62%(11.87)
BUHEE () || 93.13%(10.62) | 86.25%(]2.5)
BUEEE (5) || 96.88%(13.13) 78.75%(110)

# 7 1ch BREHLO D FENERE (ZEATIEEE - #RERE 1)
[ Avanaz272 I BIM][S[R] P | P |
Baseline 38 2 0 0 95.0% 5.0%
Multiplication 1 39 0 0 97.5% 2.5%
Sport 5 0 35 0 87.5% 12.5%
Rotation 0 0 0 40 100% 0%
Av | 95.0% 5.0%




7 8: 1ch PREBLD /I FVERE (FESHTHEE - HRE 1)
[AVZVZ2Z7 [ BIM][S| R ]| P Pe |
Baseline 37 3 0 0 92.5% 7.5%
Multiplication 2 [ 38| 0 0 95.0% 5.0%
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Rotation 0 0 0 40 100% 0%
Av | 96.88% | 3.12%
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Baseline 38 | 2 0 0 95.0% | 5.0%
Multiplication 2 36 2 0 90.0% | 10.0%
Sport 5 5 30 0 75.0% | 25.0%

Rotation 0 0 0 40 | 100% 0%

Av | 90.0% | 10.0%
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Baseline 21 19 0 0 52.5% 47.5%
Multiplication 9 |31 0 0 77.5% 22.5%
Sport 6 1 33 0 82.5% 17.5%
Rotation 0 0 0 40 100% 0%
Av | 78.12% | 21.88%
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[ Avanvsazz7 T BIM][S]|R] P | P |
Baseline 40 | © 0 0 100% 0%
Multiplication 0 40 0 0 100% 0%
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Rotation 0 0 0 40 100% 0%
Av | 96.25% | 3.75%
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Baseline 39 1 0 0 97.5% 2.5%
Multiplication 2 [ 38| 0 0 95.0% 5.0%
Sport 2 0 38 0 95.0% 5.0%
Rotation 0 0 0 40 100% 0%
Av | 96.88% | 3.12%
7 13: 1ch BREZRO 2 FMERE (A RT8HEE - R 2)
[AVEWEAZ7 [ B[M[S[R]| P | P |
Baseline 35 | 5 0 0 87.5% 12.5%
Multiplication 2 38 0 0 95.0% 5.0%
Sport 6 0 27 7 67.5% 32.5%
Rotation 0 0 3 37 92.5% 7.5%
Av | 85.62% 14.38%
# 14: 1ch BREFZO MRS (A BHTHEE - R 2)
[AVEZVEZZ7 [ B[M][S | R ]| P | P |
Baseline 34 ] 5 1 0 85.0% 15.0%
Multiplication 0 |40 | O 0 100% 0%
Sport 9 0 23 8 57.5% 42.5%
Rotation 0 0 7 33 82.5% 17.5%
Av | 81.25% | 18.75%
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# 15: 1ch BREBO D FEMERE (A 1RIHEE - #ERE 2)
[AVBZVE2ZZ7 [ BM][S|R ]| P | P |

Baseline 33] 7 ] 0] 0 | 825% | 17.5%

Multiplication 7 33 0 0 82.5% 17.5%

Sport 8 0 | 24 8 60.0% 40.0%

Rotation 0 0 4 36 90.0% 10.0%

Av | 78.75% | 21.25%
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