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Controller design for human-friendly robotic orthoses considering the
misalignment between human and orthotic motions
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Assist-as-Needed

This study aimed to develop a human-friendly wearable robot consisting of
two software-based methods: the real-time estimator of human joint motion only using sensors on the
robot and the actuator controller compensating for the motion difference between the human and
robot. As the motion estimator, we proposed a robust estimator of the human joint"s center of
rotation (CoR) based on an evaluation function. On the other hand, as the actuator controller, we
proposed an Assist-as-Needed controller varying the velocity of the desired motion with the inner

force acting attachment location. Integrating the estimator and controller, the wearable robot can
compensate for the motion difference by using the estimated CoR.
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