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Development of Hard headband-type Devices for
Measuring EEG Around the Auricle

NATSUKI YAMAJI! KOJI TSURU!®

Abstract. Research on electronic device control using brain waves is being studied. There are many non-invasive
electroencephalogram (EEG) measurement methods. Among them, the method of measuring with an electrode using
a conductive gel has high accuracy and is used in many experiments. However, this method takes time and effort,
such as installing electrodes on the scalp to avoid hair. Therefore, in this study, we developed an electrode fixing
device that can measure brain waves in the hairless area around the auricle. Since the alpha wave increased in the
EEG with open and closed eyes, it was confirmed that the EEG could be measured. In addition, steady state visual

evoked potential (SSVEP) by light stimuli was also measured.
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Prototype I of EEG measurement device [2].

Figure 1
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Figure2  Prototype Il of EEG measurement device [3].
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Figure 3  Prototype Il of EEG measurement device [4].
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Prototype IV of EEG measurement device.
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Figure 4  Prototype IV electrode installation part.
2.3 BRBURITEA R (Prototype V)DEXET
KkFv v 7S, M, L, &FAZRFENTNDED
ICHHORE SITHBEAENDH DT, HHEHEDKWEM D
BRTHRHMEELDFE L. £ 2 THliziciEt L
BAETHE, EEOHOY A RZE&DLE TERL, Mmoo
FLHANER R Z T 2 2 & THEDO A AR 1ES
Zkkliz. K6 IIREDREGBETRT. £, hFa—

(©2022 Information Processing Society of Japan

¥ sy & BRI OB ISR BT 52 & T
ENEDoMficisc&E s Lo AlEL 527, X 7
D FBRHRRE IR ORI S RUITITDIRAR, K 6 (R
Fa— IR EED, SR EFUCAN THEEACH
ELTND., NRFR—ANTHEHENSE S 20m, 4F
£ 5 O/ N TR EEH L.

B 8 OIIEICAHF 2 — X EyOTEZ R . HEH OB
XU Smm OB EFFETHEEZFF L TCWD, BFa—
TR EAY OR S IZRMAEED 7.5mm & EEREED 3mm,
WD S FH— T IIEEAR N 8mm, HEEEEDY 3mm TH
5. B 170mm OMIZ, #t 150mm, 4§ 120mm O T S
FTH—T7EBT D, EGEFRIHATOMBEICHKETE S
L9z, HEOTEE D HERORE & Bz & T T - 12
WD S FAH—TNATF 22— a5 30 EENTH D
728, Prototype IVOIRE TRREIZ/R > TV E~DREVA
HEFE, HOFTHEZOFBEETXA L5025 T
L. ZNCEVIREZRESEDL LN TE . BURE
FOIIAE 15mm, #f 19mm, E X 4mOEHFIZ, EMYA X
WCEBDEEIELEER L TWD., BB OERIEE S
IXERR Smm Th 5. EMEREICRDREEEH 5 & BN
AAOMMOEEEZFRT R0 T, MI/ME<fEo
Too RNEREDF 22— v EITER Y AT B RNCHERE G 23
HEETDE, NMNEOREIIT EREICEB MR 20072, S
FH—TNBEMRELLY BEICHEFICE o TLEY,
NF a— v EARHULT O LI X > THREDR
RRRKEL RO TLESTZ. NROEHBENK 15mm (272
5X9=vX—THHEL, HFa2—T v HDITHESE L.
NAEDRFETEME LG LA THOICHEARIIED
IZLoTND., NFONZEIT 4mm TH 5.

BIBHE

HeBE

X 6 AMEHIERRV

Figure 6  Prototype V of EEG measurement device.
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Figure 7  Prototype V electrode installation part.
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Prototype V design.
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Figure 9  Wearing of EEG measurement device (Prototype V)
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Figure 10 Brain wave frequency characteristics

(a)open eyes (b)closed eyes
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Table 1 Subject's head size and experimental results
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