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Active disturbance rejection control with friction compensation for
an omnidirectional mobile robot
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(1. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
2. Department of Robotics, College of Science and Engineering, Ritsumeikan University, Shiga 5258577, Japan)

Abstract: This paper presents an improved nonlinear active disturbance rejection controller with friction compensation,
designed for trajectory tracking control of an omnidirectional mobile robot. The dynamic model with static friction model
of an omnidirectional mobile robot is presented firstly. Based on this model, a linear extended state observer and a nonlinear
controller are designed while the stability analysis is provided. To get the estimation of friction, the available model is added
into the linear extended state observer and the estimation is used in friction compensation of the nonlinear controller. To
decrease influence of friction when the robot is in low-speed, a variable gain controller is used in the nonlinear controller
for trajectory tracking control. Finally, the simulation results are demonstrated to prove the controller effective for friction
compensation.
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Fig. 1 Force analysis of robot
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Fig. 2 Control system diagram
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Cx,Cy 5N
Cy I1N-m
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Table 3 Value of parameters in controller
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Fig. 3 Simulation results of line trajectory tracking
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Fig. 5 Control inputs of line trajectory tracking
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Fig. 6 Friction estimations of line trajectory tracking
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Fig. 7 Simulation results of lemniscate trajectory tracking
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Fig. 10 Friction estimations of lemniscate trajectory tracking
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