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Novel and innovative R&D making use of brain structures;
high-precision brain information sensing technology and brain information
transmission technology, real-time brain information extraction and decoding
technology, and life—-assisting device control technology based on brain information
decoding
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[Abstract]

For supporting elderly and handicapped people to become self-reliant in daily-life environments
such as home and clinic, we have developed the network BMI system to control real-world actuators
like wheelchairs based on human intention measured by a portable brain measurement system.
Specifically, we established and integrated necessary technologies: portable EEG-NIRS sensing
devices, distributed network agent-based architectures which can transparently deal with various
sensor information and actuation commands, the real-world experimental laboratory (the BMI house)
equipped with various sensors and actuators designed to assist daily-life activities, data-driven brain
information decoders based on large-scale brain activity database, and BMI-controllable robotic
wheelchairs with secure autonomous navigation. We demonstrated the usefulness of the network
BMI system at the BMI house which achieved 77.7% accuracy when controlling robotic wheelchairs
and electric appliances with latency of less than 1 second, and 72.8% when decoding user’s emotional
states with 2.0-2.7 seconds latency. We also showed usability with multiple BMI users even at a
public circumstance (day-care center). The large-scale brain activity database during daily life and

with multi-modal measurement devices will be open to the public in near future.
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