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Motion control of a walking support machine

Improvement of path tracking accuracy based on digital acceleration control
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Abstract: An intelligent walking support machine which can assist the independent life of the elderly and the disabled
with walking impairment is being developed. The machine can realize walking support by moving to the direction the user
is intending to go according to the user’s manipulation. However, the motion accuracy of the machine is affected by the
nonlinear friction, center-of-gravity shift and load changes caused by the users. To address these issues, a digital
acceleration controller is designed in this paper to improve the motion accuracy of the machine. Simulations are executed
and the results demonstrate the feasibility and effectiveness of the proposed digital acceleration control method.
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Mecanum wheels

Fig. 1 Walking support machine and mecanum wheels
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Fig. 2 Structural model of walking support machine
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Fig. 3 Stepwise change of control force
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Table 1 Physic parameters of the machine
Parameter value unit
Height H 840-1240 mm
Width 2W 600 mm
Length 2L 450 mm

Mass M 80 kg
Maximum load m 80 kg
Inertia of mass / 1.3 kg'm’
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Fig. 4 Simulation results
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