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Design of Variable Stiffness Energy Storage Walking Assist Hip Exoskeleton and
Simulation of Assistance Effect

Abstract

Abstract: Passive energy storage walking assist exoskeleton makes full use of the human’s own energy,
reducing energy consumption when walking. Aiming at the present passive energy storage walking assist
exoskeleton adopts fixed stiffness joint, a passive variable stiffness energy storage walking assist hip
exoskeleton is designed, on the base of joint energy flow characteristics in the process of people walking
and the change of stiffness characteristics. The human-exoskeletons coupling model is established, and
the optimal stiffness that minimizes the power consumption of the human body walking on a flat surface,
as well as the total metabolism and the main thigh muscle force and power change under the variable
stiffness conditions are simulated. The result shows that different stiffnesses of the exoskeleton affect
the energy consumption during the wearer's walking, and the simulation with the optimal stiffness during
lower limb flexion and extension, respectively, can further reduce the energy consumption. The results are
an important reference for the stiffness requirements in passive exoskeleton design.
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Abstract: Passive energy storage walking assist exoskeleton makes full use of the human’s own energy,
reducing energy consumption when walking. Aiming at the present passive energy storage walking assist
exoskeleton adopts fixed stiffness joint, a passive variable stiffness energy storage walking assist hip
exoskeleton is designed, on the base of joint energy flow characteristics in the process of people walking
and the change of stiffness characteristics. The human-exoskeletons coupling model is established, and
the optimal stiffness that minimizes the power consumption of the human body walking on a flat surface,
as well as the total metabolism and the main thigh muscle force and power change under the variable
stiffness conditions are simulated. The result shows that different stiffnesses of the exoskeleton affect the
energy consumption during the wearer's walking, and the simulation with the optimal stiffness during lower
limb flexion and extension, respectively, can further reduce the energy consumption. The results are an
important reference for the stiffness requirements in passive exoskeleton design.
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