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A Design of Stair-climbing Personal Mobility Robot
Based on Inverted Pendulum Mechanism

Nobuyasu TOMOKUNI*

synopsis

In this paper, an inverted pendulum type personal mobility robot with virtual wheel is described. The robot

enables to climb a stairs only with two virtual wheels consist of one rotary link and two wheels which are

attached to the both ends of the rotary link. The mechanical dimensions of the rotary link and tire restrict

applicable step size. Therefore these mechanical dimensions are delivered by an analysis based on Building

Code.

keywords: Inverted pendulum, personal mobility
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(a) Standing up sequence (b) Roll posture control

Fig. 1 Leglink architecture
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Fig. 3 Sequence to climb stairs.
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Fig. 2 Inverted pendulum type mobility
with virtual wheel
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Fig. 4 Applicable step size
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(a) going step by step (b) taking every third step (¢) width limitation of rotary link

Fig. 5 Limitation for mechanical dimension
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