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Analysis on optimization of load-bearing for adaptive

stiffness of knee exoskeleton robot
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Abstract

An adaptive variable-stiffness knee joint exoskeleton robot is designed based on the instantaneous motion of the
human knee joint rotation, considering the characteristics that the lower limb needs the exoskeleton to provide high
load-bearing stiffness during the support-phase motion, and the compatibility between the exoskeleton and the knee
joint motion space during the swing phase. The system dynamics model of the rotational part of the knee exoskeleton
is systematically constructed by the Lagrangian method and the load optimization simulation study is carried out on
Matlab platform. Final optimized result shows that the knee exoskeleton can carry 63.93% of human knee motion
load on average in the support phase, and also verifies the correciness of the effectiveness of the variable stiffness
bearing optimization method.

Key words: knee exoskeleton robot, adaptive stiffness, load optimization
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