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Obstacle negotiation yawing control of a 2-DOF articulated vehicle
with actuator saturation

KOU Wei" 2, LIU Xinhui"?>, CHEN Wei' >

(1.College of Mechanical Science and Engineering, Jilin University, 130022 Changchun, China;
2.State Key Laboratory of Automobile Simulation and Control (Jilin University) , 130022 Changchun, China)

Abstract; To solve the problem of line path control when the 2—DOF articulated vehicle surmounting obstacle, the

dynamical model is developed, the angle velocity @, of the rear body rotates about z axis, the velocity y, along y axis

and yaw velocity 6, of the front body relative to the rear body are chosen as controlled variables, and the error
kinematic model of the vehicle is developed, the stability and controllability of system are analyzed. Because the net
moment provided by the hydraulic steering mechanism has the amplitude, an anti saturation controller is designed
by backstepping method to suppress the output saturation of the hydraulic steering mechanism in the yawing control.
After putting the anti-saturation algorithm in the error control system, it is shown that the error in y direction :
converges to 0 in 5 seconds, also the angle 6, and ¢, converge to 0. The tracking path of vehicle is beeline. The anti-
saturation algorithm is verified to eliminate the yawing error effectively by the simulation. And the curve of net
moment provided by the hydraulic steering mechanism is calculated in the process of the yawing control.
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