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Development of Lower and Upper Limb Exoskeleton Robots for BMI Rehabilitation
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In this study, we develop multi-degrees-of-freedom
exoskeleton robots to assist upper and lower limb
movements for BMI rehabilitation. We focus on
developing a light, high-performance actuator system
that can directly control joint torque and that has
mechanical compliance to safely assist user movements.
[Development of upper limb exoskeleton robot]

We focus on developing an upper limb exoskeleton
robot to assist shoulder movements. We use our hybrid
actuation system that is composed of a pneumatic
actuator and an electric motor. To constantly and
compliantly support the upper limb’s weight of users,
a pneumatic actuator is useful; a small, lightweight
electric motor is used for precise joint movement
control. In addition, we develop a machine learning
algorithm to extract user movement intentions from
measured brain activities to control the exoskeleton
robot.

[Development of lower limb exoskeleton robot]
We

automatically maintain balance and generate large

develop an exoskeleton robot that can
torque at each joint to assist user lower limb movements.
In particular, we design control algorithms and safe
and comfortable mechanisms to help patients recover
walking ability.
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Fig. Exoskeleton Robot for BMI Rehabilitation




