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Development of Non-Invasive Brain Activity Measurement System Combining NIRS and EEG for BMI
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Since 1989, he has been developing medical equipments at
SHIMADZU corporation
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For medical and welfare use, robotics, information
engineering and so on, brain-machine interfaces
(BMI) are expected as new man-machine interfaces.
One of the important component technologies for BMI
is brain activity measurement technology. As non-
invasive brain activity measurement system, we
have been developing multi-channel functional near-
infrared spectroscopy (fNIRS) system. The fNIRS can
examine the brain function localization by the response
of stimulation because it measures the concentration
change of oxygenated and deoxygenated hemoglobin
on the surface of the brain. In addition, we integrated
electroencephalograph (EEG) and the fNIRS, and
developed fNIRS-EEG system achieving simultaneous
measurement and data integration. It contributed to
improving the accuracy of the decoding of the brain
signal by using the advantage of the each data.

Our aim in the Strategic Research Program for
Brain Sciences is the development of two types of
NIRS-EEG BMI-

rehabilitation. One is the high performance system.

integrated  systems  for
It has a lot more NIRS channels than our present
system. It can measure the largest quantity of NIRS
and EEG data ever recorded. The other is the wearable
system. The purpose of the wearable system is for
practical use to measure brain activity during BMI-
rehabilitation. It can easily measure the brain activity
while a patient is undergoing rehabilitation. The
healthcare professionals can pick up a cue from the
changes and evaluate the effectiveness of the

rehabilitation.

NIRS-EEG integrated systems for
BMI-rehabilitation

High performance system

Wearable system

Over 200 NIRS channels
64 EEG channels

Easy to use and
fewer restrictions
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Fig. Two types of NIRS-EEG integrated system
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