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Slipping parameters bounding and
robust stabilization control for mobile robots
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School of Automation, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: The online model identification, bounding and point stabilization control problems for wheeled mobile robots
in outdoor environments with kinematic parameter uncertainties are studied. The uncertainties from slipping efficiency and
unknown geometric parameters of the mobile robot in two-dimensional planar motion are considered and modeled as
unknown time-varying parameters in the kinematic model. The bounded-error based nonlinear set-membership filter is
introduced to identify and bound uncertain parameters in the kinematic model of the mobile robot. On the basis of this,
the backstepping technology integrated with Lyapunov analysis approach is used to solve the robust stabilization problem
of the mobile robot. Globally exponential convergent point stabilization control of the mobile robot is achieved under
the existing of slipping parameter disturbances, while the stability and robustness of the entire control system are both

enhanced. Simulation results are given to demonstrate the effectiveness and robustness of our proposed method.
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