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The initial target of this stud¥ was to develop a maintenance phase upper
limb rehabilitation support robot that would provide a low cost by reducing the degree of freedom of
movement required for upper limb rehabilitation robots while providing a highly realistic training

environment. Although this goal was not achieved, significant progress was made in each of the
fundamental technologies.

EHD pumps and pneumatic actuators used as active elements in the robot were optimally designed to
generate large forces and deformations. The introduction of an ER fluid brake as a passive element
was investigated, and a compact, high-torque brake with a novel internal structure was developed. A
high-performance ER fluid mixed with piezoelectric particles was developed. Furthermore, to evaluate
the training motivation, which is one of the objectives of our research, we conducted bioanalysis

using electroencephalogram (EEG) and obtained new findings.
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