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Development of Omni-Directional Mobile Robot with Step-Climbing Ability
10™ Report: Plural Wheels Control based on Slip Estimation

ORNIEE L PN INCERTPN)

1E EE — GEX)

1E )13 FREA

(Eh)  IE FEhFAN (D
—EiERe GEEXR)

Daisuke CHUGO, The Univ. of Electro-Communications, 1-5-1 Chofugaoka, Chofu-shi, Tokyo
Kuniaki KAWABATA, RIKEN, Hayato KAETSU, RIKEN,

Hajime ASAMA, The Univ. of Tokyo,

Taketoshi MISHIMA, SAITAMA Univ.

In our current research, we are developing a holonomic mobile system which is capable of running over the step.

This system realizes omni-directional motion on flat floor using special wheels and passes over non-flat ground in

forward or backward direction using the passive suspension mechanism. In order to realize the high mobile

performance during step climbing, it is required to reduce wheel slippage for maximizing wheel traction. This

paper proposes a new plural wheel control method based on wheel slip estimation. Our key idea is estimation of

wheel slippage comparing with the loads and rotation velocities of all actuated wheels, and using this result for

wheel control of the vehicle for reducing wheel slippage. We verify the performance of our proposed control

scheme by the experiments using our prototype.
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Fig.1 Special Wheel Fig.2 Prototype Mobile System
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Fig.3  Slip ratio during passing over 125[mm] height step
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Fig.4 Tracks during passing over 125[mm] height step
Red points are plotted at every 0.3[sec].
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