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Design of Synchronous Steering Structure of Powered Wheel for
Omnidirectional Mobile Robot
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Abstract; Aiming at the problem of poor synchronization ability of existing rounded omnidirectional mobile robot in
engineering application, based on wheeled omnidirectional moving mechanism, an omnidirectional synchronous steering
mechanism was designed and it can achieve a stepper motor control four drive wheel synchronous steering. The working
mechanism of the steering mechanism was analyzed and the steering mechanism was applied to an omnidirectional mobile
robot. On this basis, a product prototype was developed mainly used in food manufacturer material handling. The
kinematics of the robot had been analyzed, from which the interrelationship of the input motor speed and the robot’s
ability of the omnidirectional mobility could be obtained. The result of kinematics analyzing the robot’ s ability of the
omnidirectional mobility can be testified and the foundation of the robot’ s motion control can be provided.
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Figure 1  Physical prototype of omnidirectional
round of omnidirectional mobile robot
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Figure 2 Steering mechanism
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Figure 3 Omnidirectional mobile robot
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Figure 4 Illustration of simultaneous steering of
robot joined synchronous steering mechanism
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Figure 5 Simplified diagram of steering mechanism
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Figure 6  Position and posture of
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Figure 7 Position and posture of drive wheel in robot
coordinate system and diagram of rolling wheel
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