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Basic research toward locomotion assistance with bi-directional brain-machine interf
aces
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Brain-machine interfaces (BMI) have enabled to record intracortical activity of ne
urons to estimate motor commands. However, observable neurons are strictly limited to those near implanted
electrodes, which has been an obstacle to acquire sufficient patterns for motor complexity. We have initi
ated a challenge to apply micro-current stimuli in the motor cortex of a rat to induce plastic changes of
those neurons so that they are more correlated with the locomotion.
For the purpose, RatCar system that we have developed as an integrated BMI holding a rat inside a vehicle
has been improved to include an on-board recorder, a stimulator, a neural processor, and batteries for sta
ble wireless operation more than 30 minutes. In addition, cortical stimuli were applied triggered by a rat
stepping forward. It has induced changes of neural activity patterns during the locomotion, although the
direct correlation with locomotion velocity did not necessarily increased.
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