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Development of a Service Hybrid Mobile Robot for Climbing Stairs
and Thresholds by Switching Wheel and Leg Gait

TR
(Jin-Baek Kim and Byung-Kook Kim)

Abstract : In this paper, we developed a new hybrid mobile robot which can climb stairs and go over thresholds by crawl gait with
embedded real-time control software. This robot is also categorized into hybrid robot that has advantages of wheeled mobile robot
and legged mabile robot, but adopts gait feature of crocodile named belly crawl. We imitated the belly crawl using four legs of 2
DOF, four omni-directional wheels, and embedded control software which controls legs and wheels. This software is developed using
RTAU/Linux, real-time drivers. As a result, the new hybrid mobile robot has crawl gait. Using this feature, the new hybrid mobile
robot can climb stairs and go over thresholds just by path planning of each leg with size of stairs and thresholds, and computing the
movement distance of robot body center without considering stability. The performance of our new hybrid mobile robot is verified

via experiments.

Keywords : hybrid mobile robot, real-time embedded system, real-time software architecture
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Fig. 1. Hybrid robot.
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Fig. 8. Crocodile belly crawl.
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Fig. 9. Gait steps of hybrid robot.
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Fig. 13. Converted velocity profile in each axis.
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