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Electromagnetic neuroimaging and brain-machine interfaces
based on the cerebral oscillatory changes

Masayuki Hirata

Key words : brain—machine interface, oscillation, electromagnetic neuroimaging, magnetoencephalography, electrocorticography

It is well known that cerebral oscillation changes related to brain activities such as an alpha-blocking
phenomenon due to eye closure. We introduced the cerebral oscillatory changes to presurgical
functional mapping, by measuring them using magnetoencephalography and electrocorticography, and
by evaluating their spatiotemporal distribution of sensory, motor and language functions. We found
that peripheral nerve stimulation evokes high y activities in the contralateral primary somatosensory
cortex, and that language tasks induce low y desynchronization in the prefrontal language areas. We
clinically applied these findings to the identification of the central sulcus and the determination of
language dominance.

More recently, we applied these findings to brain machine interfaces. We demonstrated that
electrocorticograms have motor information sufficient to control of a robot arm in real time.
Furthermore, we found using phase analyses that, before movements, the amplitude of high y band
activities is coupled to the phase of a band activities in the broader areas including the corresponding
somatotopic areas. This finding is of great interest from the view point of motor control mechanism.
In this paper, we describe our challenge to electromagnetic ncuroimaging and brain—machine
interfaces based on the cercbral oscillatory changes.
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Fig. 2 RBWONE 2 SR EIREK : W-HERBS: Wireless Human ECoG-based real-time BMI system

KENHRE, ERSHAN
B, MRS
67 AiBiEHER (GLPER)

TRAC T 1y hT AT — T
PCTISEr B, kEBT

285
128ch B#ELT > 7

7 BT~ T
BT iHE

7
Ly R

Table 2 BAFEDEHRF

e 7 4 ¥ L XEPHBARE OREE T EO &R - EREEP.

—#1F, GLPWER
o GLP EMIEGEHREIEER ¢ 1k L 722,

— IR R, FERREER, BINBUGRER, Jeairm R,

RFRAL R, 28R, KT & 5 BatEERR

o Mgt - WEHE

- AV Y s ug - L KRR R, patent map TEAK

—Key opinion leader ~D A4 ~ X & 2 —

o YL TREEAGERE A,
e ALSEHE R & LA-FRTOBMI ORI % Bk
o FL T v TICBA L CHFFE R » & TRR AR (CRR ST T RAAA.

BT v I UTRBTRE S o TTIRB o
CEREEEARBLTOET.

5. MEBENRI YV aZ T EREHER

Es 300

WEEOEEY Y a = v 7 EBAELE - Bl
DWTIEBHIIEATAEZTE (Fig. 3), £T4&
HENER AR EFE - 2 BBHEBEIAFEE 223
J2HKRERTAIBPPDET. BEEELT Y
Z M ¥ AEBREAE, BHECTREREL YA

MEALZBEEEEES TV 2 P 2 - UENHE

EhFEALEhDOOBDET. ZHhEEDIZA N
HAEO G L eAS, &L U E» &
THERM AV, FREREOBROEEICR
Higsea.

4 DBEE IS T BB - T A LAY
REOBEIZLEIGET R 3. HEKRET
BEIABEE VS FEAERTTA, BHRE
HIZHLTHEARS DRAICBRLTCOEY
A, BADEBRZACHLTEBEREL TS
LS ETEMENESHBEELITOET.

—104—

— 101 —



