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Medico-Engineering Collaborative Project Aiming for Clinical Application of Brain-Machine Interface

— From a Functional Substitution System to a Therapeutic System
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Professor and Chairperson,
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Graduated from Keio University School of Medicine in 1979.
Board certified in physical medicine and rehabilitation (PM&R) in
1986. Received PhD degree in PM&R in 1989 from Keio
University. Promoted to current position in 2004. Chairperson,
Board of Governors, Japanese Association of Rehabilitation
Medicine; Editorial board members of J Rehabil Med, Disabil
Rehabil, Int J Rehabil Res and so on.
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l Research works

Our research interest is to develop rehabilitative
measures to induce neural plasticity and functional
restoration in persons with motor disability. We regard
BMI as a potentially useful technology in rehabilitation
not only to substitute for lost or limited functions but
also to induce brain plasticity. As a member of the
Strategic Research Program for Brain Sciences, we
have so far achieved the followings:

1) Using our originally developed surface EEG-BMI
system that can decode brain activities related with
motor imagery with high accuracy, we succeeded in
controlling an avatar in the virtual 3-dimensional
world Second Life™.

2)We
desynchronization (ERD),

demonstrated that event-related

an important signal
source for BMI, could be facilitated with transcranial
direct current stimulation (t-DCS).

3)With a novel neurobfeedback training using a BMI-
driven powered hand orthosis in patients with
chronic hemiparetic stroke, we demonstrated an
increase in mu rhythm suppression with motor
intention  and

appearance  of  voluntary

electromyographic activities. We are currently
studying neuroplastic changes induced by our BMI
neurofeedback training with neuroimaging and
electrophysiological studies.

Our EEG-BMI system can be a useful tool not only to

assist persons with disability to broaden their world,

but to restore more effective motor control in paralyzed

limbs.
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After 2 weeks of BMI neurofeedback training in a patient with chronic
hemiparetic stroke, mu rhythm desynchronization with motor attempt became
apparent and EMG activities became recordable from finger extensors.

(A
®
p=
p=

RO (—Z W) N—HU—QU A AATY,

16



