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Multi-sensor fusion method in joint space for powered caster wheels based
omni-directional mobile robot

GAO Xufengl’2’3, CHEN Qingying2’3*, DENG Yimin', ZHENG Tianjiang2’3, YANG Yu*?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China;
3.Key Laboratory of Robotics and Intelligent Equipment Technology of Zhejiang Province, Ningbo 315201, China )

Abstract: The kinematics parameters of the omni-directional mobile robot based on powered caster is related to
the position of the caster steering joint. Thus, the error of the caster motion will reduce the accuracy of the
odometry and the velocity control of robot simultaneously. Since the traditional data fusion algorithm cannot
improve the accuracy of caster motion, a joint space multi-sensor information fusion algorithm based on Kalman
filter is proposed. Firstly, the algorithm predicts the state of the robot in work space, then solves the joint space
by inverse kinematics, and performs data fusion in joint space to improve the accuracy of the caster motion.
Finally, the joint angle and the odometry are updated by the optimal estimation of the caster motion. The
simulation results prove that the present method can reduce the error of the caster motion and make the
kinematics parameters of the robot closer to its real state, thus improve the accuracy of the odometry and the
velocity control of robot.

Key words: powered caster; joint space; information fusion; odometry; motion control



