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Robot localization based on active disturbance rejection controller
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Abstract: Robot localization refers to the estimation of its own position based on sensor measurements. Due to the com-
plexity of nonlinear robot systems and the disturbances in the working environment, the localization results are inevitably
affected by the internal and external disturbances. Existing localization algorithms adopt a passive disturbance-rejection
strategy, relying on the robustness of the algorithm itself to cope with uncertainty, and often depend on models or specific
sensing configurations, which leads to limited disturbance-rejection capability and restricted application scenarios. In this
paper, we propose a novel robot localization framework that can actively cope with both internal and external uncertain-
ties of the systems. All uncertainties that affect the localization results are uniformly considered as a total disturbance.
The extended state observer is designed to estimate the total disturbance, and the controller is applied to compensate the
total disturbance and to improve the accuracy of localization. Compared with the traditional localization frameworks, the
proposed approach is independent of specific system configurations, and can also handle arbitrary bounded disturbances,
resulting in more universal, robust and effective disturbance-rejection localization strategies. Finally, the stability of the
system is proved based on the Lyapunov theory. The results of simulations and a real platform-based experiment verify the
effectiveness and satisfactory performance of the proposed localization framework.
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