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Walking Assistant Control based on Unswitched Impedance Controller between Swing and Stance Phases
Takahiro Nakamura , Shinta Sonokawa, Motonobu Aoki, Yunha Kim,

Hiroshi Fujimoto, Yoichi Hori (The University of Tokyo)

Abstract

This paper proposes a novel control method for walking assist devices using unswitching impedance control, which
is more robust against parameter variation that arises during walking. It is shown that the proposed method is
effective in reducing acceleration and jerk. Relevant simulations and experiments are conducted and the results are

provided with discussion.
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Table 1. Parameters of leg

Mass m [Kg] 50
Leg length ro [m] 1.0
Reference of leg length r™"  [m] 0.95
Reference of angular velocity " [rad] | -1.0
Reference of angle ' [rad] -0.5
Walking cycle T [s] 0.5
Inertia of leg J [kgm?] 0.41
Initial value of angle ¢ [rad] 0.0
Initial value of leg length ro [m] 1.0
Pole ! [rad/s] -10
Pole 4 [rad/s] -20
Pole ;2 [rad/s] -5
Pole ,2? [rad/s] -6
Pole ;' [rad/s] 0.1
Pole ,' [rad/s] 0.1
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Fig.5. Results of walking simulation
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Table 2. Parameters of controller and plant

Walking cycle T [s] 0.5

Mass m [kg] 8

Initial value of swing leg rsw: 0 [m] 0.25

Pole of closed loop [Hz] 12

Inertia of model impedance mm [Kg] 80

Elasticity of model impedance km [Kg/s?] | 8000
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