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[Abstract] The vehicle stability region is an important aspect of research on vehicle stability analysis and
control. For the problems of inaccurate description and difficult solution of stability region in existing research, a
quadrilateral description and automatic solution method for vehicle stability region is proposed. A nonlinear two-de-
gree-of-freedom vehicle model is established, and the ant colony algorithm is used to solve the equilibrium state of
vehicle system. The Lyapunov indirect method is applied to determine the stability of the equilibrium state. Based on
the phase plane of the sideslip angle-sideslip angle velocity of mass center, several phase trajectory feature points
and the phase plane stability region boundary point search method are established to solve the stability region bound-
ary points. According to the different distributions of the vehicle stability region, two types of stability regions are
proposed, and corresponding judgment methods, stability region quadrilateral description and its automatic solution
methods are established. Based on the proposed method, the stability region of vehicle under common medium
speed driving condition is solved. The results are compared with the parallel line method and diamond method, and
the correctness of the quadrilateral description is validated by CarSim sine wave simulation results. The results show
that the proposed quadrilateral description of the vehicle stability region can better describe the boundary of the sta-
bility region than the parallel line method and diamond method, and automatic solution reduces the workload of sta-

bility region solution.
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