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Abstract

Most omni-directional mobile robots have to change their trajectory for avoiding obstacles

regardless of the size of the obstacles. However, an omni-directional mobile robot having kinematic
redundancy can maintain the trajectory while the robot avoids small obstacles. This works deals with
the kinematic modeling and motion planning of an omni-directional mobile robot with kinematic
redundancy. This robot consists of three wheel mechanisms. Each wheel mechanism is modeled as
having four joints, while only three joints are necessary for creating the omni-directional motion. Thus,
each chain has one kinematic redundancy. Two types of wheel mechanisms are compared and its
kinematic modeling is introduced. Finally, several motion planning algorithms using the kinematic
redundancy are investigated. The usefulness of this robot is shown through experiment.
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