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A calibration method for omnidirectional mobile robot based on
decoupled powered caster wheels

SHAO Bingbing'?, YE Guoyun®, ZHENG Tianjiang>, LI Qi’, XU Jiajie', SUN Chenyang®
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Ningbo Institute of Materials Technology & Engineering, Chinese Academy of Sciences, Ningbo 315201, China;
3.Ningbo Ruyi Co., Ltd., Ningbo 315600, China )

Abstract: The accuracy of the kinematic model is affected by the error of geometric parameters caused by the
machining and assembly of the robot, causing decline of the accuracy of the motion control and the odometry. In
order to improve the motion accuracy of the omnidirectional mobile robot (OMR), a step-by-step calibration
method is proposed for an omnidirectional mobile robot based on decoupled powered caster wheels (DPCW).
This method simplifies the kinematic matrix by limiting the input of motion in joint space. Then the least squares
method is used to obtain actual values of kinematic parameters. As a result, the precision of the kinematic model
is improved. The experimental platform for the OMR based on DPCW is built, and the calibration algorithm is
verified by simulation and experiment. The results show that the accuracies of both velocity control and
odometry are significantly improved in three degrees of freedom in the plane, which proves the effectiveness of
the calibration algorithm.

Key words: decoupled powered caster; kinematic calibration; step-by-step calibration; motion control; odometry
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