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Development of a Rehabilitation Robot Combined with Functional Electrical
Stimulation
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We developed a rehabilitation robot to assist hemiplegics with gait
exercises. The robot was combined with functional electrical stimulation (FES) of the affected side
and was controlled by a real-time-feedback system that attempted to replicate the lower extremity
movements of the non-affected limb on the affected side. We measured the reproducibility of the
non-affected limb movements on the affected side using FES in disabled and non-disabled individuals
and evaluated the smoothness of the resulting motion. The measured hip and knee joint angles of the
non-affected side were reproduced on the pseudo-paralytic side using the robot’ s motors. The right
quadriceps was stimulated with FES. Joint angles were measured with a motion capture system. We
assessed the reproducibility of the amﬁlitude from the maximum angle of flexion to extension during
the walking cycle. The smoothness of the motion was evaluated using the angular jerk cost.
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