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Abstract: To improve the performances of control and handling stability of multi-steering vehicle, con-
sidering tire nonlinearity, uncertainties and external disturbances, a method of H.. fuzzy guaranteed cost
control for multi-steering vehicle is presented based on region pole constraints and fuzzy Takagi-Sugeno
(T-S) model. Based on tire cubic nonlinearity dynamics, the nonlinear model of multi-steering vehicle
with three degrees of freedom is analyzed, and the fuzzy T-S model of multi-steering vehicle with uncer-
tainties and external disturbances is established. According to the problem of application scope of fixed
pole assignment, guaranteed cost controllers of all local linear subsystems with region pole constraints
are designed, and the whole controller is derived by using antecedent of the T-S fuzzy model and parallel
distributed compensation (PDC) method. Using the linear matrix inequality (LMI) and fuzzy logic con-
trol (FLC) toolboxes of Matlab software, the controllers of a certain five-axle-steering vehicle are solved
and control of original nonlinear closed-loop system is simulated. The simulation results show that the
presented control method is effective and robust, and is beneficial to enhance dynamic performances and
handling stability of multi-steering vehicle.
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