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Abstract: Under the condition of non-equilibrium load, the coupling effect between the forward and steering speeds
in the wheeled mobile robot (WMR) affects the motion control performance greatly, such as the trajectory tracking and
obstacle avoidance. Therefore, this paper proposes an active disturbance rejection (ADR) control strategy for the speed
tuning of WMR based on disturbance rejection PID (DR-PID) controller. Firstly, the speed coupling model of WMR is
established to derive the decoupling matrix for static coupling reduction. Then, the design of PID controller with ADR ca-
pability, named DR-PID, is presented based on an improved disturbance observer control scheme. The DR-PID controller
is utilized for the decentralized speed tuning in WMR. Furthermore, the closed-loop stability condition is investigated with
the consideration of high-frequency gain unmatching/uncertainty. This result reveals the ADR mechanism of the standard
PID controller. Finally, experimental study of WMR motion control is carried on with non-equilibrium load. The validity
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of the proposed method is verified by experimental results.
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