©
2014 2017

Estimation of the human motion without using biologically measured signals and
its application to the control of the wearable power assist suit
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The current study focuses on the control system designs for the powered
exoskeleton which does not use the biologically measured signal. We have synthesized two different
control systems. One concentrates on the in-phase tracking to human body motion and the other tries
to provide sufficient force/torque to the user of the exoskeleton. The former uses the adaptive
Kalman filter to estimate angular acceleration of the joints supported by the exoskeleton under the
existence of the model uncertainty and the sensor offset, and the adaptive sliding mode controller
has been implemented for the control of the actuator to achieve in-phase tracking to human motion.
The second one includes the development of load estimator which utilizes the quantitative difference

of the body usage which depends on the amount of load. The MCS adaptive controller will follow to
provide the sufficient force/torque support to the user. Experimental results show the validity of
the proposed control system.
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