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Motion control of a seated walking training machine considering the shift of the center-of-gravity
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Abstract: Walking is a necessary basic function in daily life, and physical rehabilitation is vital for recovery from various
injuries and illnesses. A seated walking training machine is being developed for the patients who cannot stand up to
perform walking rehabilitation. However, during training or other movement using this training machine, a path tracking
error occurs due to center-of-gravity shift caused by the user. In this paper, an adaptive control method is proposed and
simulated. First, the kinematics and the kinetics of the seated walking training machine motion are described. Second, the
adaptive control strategy is presented. Finally, path tracking simulations are carried out using the proposed method.
Comparison with proportional—integral-derivative (PID) control in simulation experiments demonstrates the feasibility and

effectiveness of the proposed adaptive control method.
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Fig. 1 Seated walking training machine
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C(xc, yC) : Center of the seated walking training machine
G(xg,Y;) : Center-of-gravity of the training machine

W, : Position of each omni-wheel

V' : Velocity of the training machine

: Velocity of each omni-wheel

Orientation angle

Angle between the X, -axis and C VVI

Angle between the X, -axis and GVVI.

Vi
017!
o,
9,
L : Distance between C and W,
[, : Distance between G and W,

(i=1,2,3)
Fig. 2 Model of the seated walking training machine
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Block diagram of adaptive control system
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Table. 1 Parameter

Mass of the training machine 38(kg)
Mass of the user 60(kg)
inertia of mass 10(kgm?)
L 0.38(m)
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Fig. 4 Block diagram of PID control system
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