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Consideration for the Health-care System Using a Simplified

Electroencephalographt

Shinichi Motomura®

A lifestyle of fitness is becoming more important in worldwide. And, various health
monitoring devices are developed now. Previously, it was mainstream to measure blood
pressure and the weight, temperature and a pulse. On the other hand, the
electroencephalograph is useful in the medical practice and brain research. However, it
must be easy and small when users use an electroencephalograph for healthcare. The
conventional electroencephalograph attaches electrodes more than dozen to a head using
paste. The characteristic of the simplified electroencephalograph is inferior in precision,
but it is cheap, light weight, paste free, and short at wearing time. In this research, we
verified the usefulness of the simplified electroencephalograph in investigating human
mental condition and predicted that this simplified device will be widely used for health
diagnosis. And, we show an interesting result about the setting position of the electrode, a

brain wave behavior at the work, an appearance of the individual difference.
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Table 1 Frequency band division of B3 Band

A 4 JE e Bt 1k [Hz)
Delta 0.5-2.75
Theta 3.5-6.75
Low-alpha Alphal 7.5-9.25
High-alpha Alpha2 10 -11.75
Low-beta Betal 13 -16.75
High-beta Beta2 18 —29.75
Low-gamma Gammal 31-39.75
High-gamma Gamma?2 41 —49.75
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Table 2 Combination of electrode position

IR EE A V77 LA T — A (AEREIES
(2) Fp1l F9 Al Y
(b) Fp2 Fpl Al A
()] Fpl Fp2 A2 AR P
() Fp2 F10 A2 EHFY

Ftg, %o 30 MRS OREEANT MAT—H
L7z, 2L T, AZETHELAI AN —DEEIRL
TIOICEHROR S L ERHETRIELLE. Zhbzd
LT, e OREREEF LERE 20 AMooBIET —X
WOWTHERMR 21T > 72. & D BROMEEITB VT,
UZ w7 ARIELEHERZ AT OEIGD#EERD D FIET
FEA L 7=,

Fig. 1 3B BWAEICBT DY T v 7 ZIREELHER 4
A7 OFEBEBERE S ERLIZbOTH D, BEILAE
WHES 2 2B TR L, BT EA 2R

EERARENE LT, VIv 7 ARELY A Z A
7 THDLFAFIREBRFOIZ ) BT NLER0—Z O E S
DEW., —FHTT 77 LHERIZBNT, 2270
FREIGIIRD Lis. TAT7 7 28I 0 b R AR
THDLIRN—FRH U~ O TIEEEDOENIIFEA L
Rongmnotz.

WIZY TG T REF LV EATDELZREBRBLTNS
EBWDOMLEIZOWNWTE L HDH. Table 3 1%, 4 > EM
PLEIZKT L TCY T I REF U HE R DEIEDZEERL
2HOTHD. P, WHROKRLIT Delta 251X D D X
I, BHXTFOHRE LTINS,

Table 8 LV, 7—AH A2 TEHIEM Fp2 (H%H)
DILERR B ENRRE N ERFERTE S, RIZT—R
28 Al TEHHEM Fpl (£FHE) OEE WO FHREE
oo —0, BREFOTREICHE LS, T—AN
EECTHLHETLEIEOEITINEL 2oz,



a0
25
20
15
10
5
i}
Delta Theta Alphal Alpha2 Betal Beta2 Gamma 1Gamma 2
——#—Relax —E—O0nTask
a) Fpl, F9 — A1
35
30
25
20
15
10
5
o
Delta Theta Alphal Alpha2 Betal Beta? Gamma 1Gamma 2
—+—Relax —@—OnTask
b) Fp2, Fpl — Al
35
30
5
0
15
10
5
o
Delta Theta Alphal Alpha2 Betal Beta2 Gamma 1Gamma 2
—+—Relax —M—0n Task
c) Fpl, Fp2 — A2
as
30
25
20
15
10
5
o
Delta Theta Alphal Alpha2 Betal Beta? Gamma 1Gamma 2
—#—Relax —@—0nTask
d) Fp2, F10 — A2
Fig. 1 Experimental result
Table 3 The difference between the percentage of in
relax and tastks
D T Al A2 B1 B2 G1 G2 SUM
(a) 5.7 1.4 2.9 1.5 1.3 0.8 0.2 0.5 14.3
(b) 2.8 2.4 3.3 1.4 0.4 0.2 0.2 0.1 10.8
(] 3.6 1.8 3.8 0.1 0.7 0.6 0.2 0.0 10.8
(@) 8.3 0.0 6.0 0.0 1.3 0.8 0.2 0.1 16.7
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Table 4 Correlation of the frequency ratio data
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Fig. 2 Fluctuations in the frequency band

B — 7 — A \FABR 3L HFI Alphal LIF
(a) Fpl - F9 —A1 0.96051 0.96545
(b) Fp2 + Fp1l —A1 0.97946 0.96461
(c) Fpl - Fp2 —A2 0.97318 0.95953
(d) Fp2 - F10 —A2 0.93247 0.92040
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