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Anisotropy of 4-wheeled omnidirectionally mobile robots

L EN G Chuntao, CAO Qi-xin
(Research Institute of Robotics, Shanghai Jiaotong University , Shanghai 200030, China)

Abstract :Due to the special structure of omnidirectional wheels, the maximum velocity that a robot can a
chieve is different when the robot movesin different directions, and acceleration in different directions al so
varies. Thisis called anisotropy. To understand issues with omnidirectionally mobile robots, kinematic
and dynamic model s were established and the effects of anisotropy discussed. The relationship between the
arrangement of omnidirectional wheel s and the curve of maximal velocity was then determined. In order to
reduce the effects of dippingon results, valuesof torques were given on every wheel that was being driven
while the robot moved in each direction with acceleration. Smulations by ADAMSand MA TLAB , and our
experiments, verify the effectiveness of the theory. This thorough study of the anisotropy of omnidirec
tionally mobile robots provides a foundation for optimization of their control.
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Fig.3 Arrangement of wheels of 4-wheeled robot
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Fig.4 Curvesof maxima velocity
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Fig.8 The torque of 2th and 4th motor
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Fig.12 Tracking with accelerated motion
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