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Inverted pendulum type cart development to support HOT patient’s going out
-Study on transporting Oxygen equipment controlled by force control interface-
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Gen ENDO, T.M.D.U.
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Yuta MISHIMA, O.E.C.U.
Toshio TAKUBO, TW.M.U.

Abstract: Home Oxygen Therapy (HOT) patients need portable oxygen equipment at the time of going out. However,
the currently-used oxygen equipment is heavy enough to discourage HOT patients from their going out. Therefore we
try to develop the power assist robotic cart which supports HOT patients’ going out. Especially we try to develop the
carry-cart type mobile robot which supports HOT patients by applying inverted pendulum control and force control.
In this paper, we try to verify the effectiveness of the hybrid control system via computer simulation by Open

Dynamics Engine.
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Fig.1 HOT patient’s going out
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m[kg] : Mass of body

M [kg] : Mass of wheels and drive shaft

€ [m] : Length between the wheelaxis and
The gravity center of body

I5[kgm®]: Moment of inertia of Body

Jo [kgm:]: Moment of inertia of wheels

r [m]: Radius of wheel

C [Nms]: Viscosity coefficient of body axis

¢ [m/s%] : Gravity acceleration

6 [rad] : Angle of body

o[rad] : Angle of wheel

x [m]: Position of cart

m,/;,C

Fig.2 Modeling of the system
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Fig.3 Simulation model
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Fig.4 Simulation result
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Fig.5 Inverted pendulum control system add force control block diagram
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