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Force calculation and distribution in vehicle stability control
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Abstract: Calculating the resultant longitudinal/lateral force and the yaw moment, then distributing them to tires is
one of the vehicle planar motion stability control methods. The road adhesion limits the feasible region of the resultant
force and the yaw moment, which is a constraint of this strategy. The tire dynamical characteristics are analyzed and a
simplified longitudinal/lateral force coupling relationship is proposed based on the Friction Ellipse Theorem. A real time
estimation method of the longitudinal force and the yaw moment feasible region using the nonlinear programming and
the numerical calculations is presented. Finally, control structure is established. The outer loop controller calculates the
feasible longitudinal resultant force and the yaw moment; while the inner loop distributes the longitudinal resultant force to
the tires optimally, then the real yaw moment is controlled to follow the expected value by adjusting front-wheels’ steering
angles. As shown in the simulations, utilizing the proposed technique in this paper to control the vehicle leads to a rapid

and accurate tracking performance of the yaw rate, good handling stability.
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Fig. 1 Structure of vehicle stability control system
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