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A Control Method for Stair-climbing Personal Mobility Robot
Based on Inverted Pendulum Mechanism

Nobuyasu TOMOKUNI*, Yoshitaka MITSUI** Motoki SHINO**

synopsis

In this paper, a control method for an inverted pendulum type personal mobility robot with virtual wheel is

described. The robot is able to run on not only paved flat plane but also stairs with two virtual wheels consists

of rotaly link and two wheels. By using this contol method based on LQR with 2 dimentional physical model, a

inverted pendulum type personal mobility robot is able to climb a stairs in simulation.

keywords: Inverted pendulum, personal mobility
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Fig. 2 Sequence to climb stairs.
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(a) Difinition for freedom (b) Physical parameters
Fig. 3 Physical model for the vehicle
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Table 1 Physical parameters for the vehicle

7, 0.12m hy 0.16 m

m, 6.0kg m, 25.0kg

J, 4.32x10? kgm? Jy, 4.52x10? kgm?
L, 0.26 m hy, 0.6 m

m,. 10.0 kg m, 120.0kg

J, 6.47x10? kgm’ J, 8.50 kgm?
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Fig. 4 Block diagram of the controller
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Fig. 5 Result of simulation
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