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Four-Wheel Active-Steering through Reference Model Following

Control based on Driver's Sense Characteristics

Kazunori MORI

Abstract

We specify a new control method based on driver's sense characteristics for four-wheel
active-steering control system. Front and rear active steering system can independently control two
state variables of yaw rate, and lateral acceleration or body slip angle because it has two control
inputs of the front and rear wheel steer angles. In other words, the yawing motion of the vehicle, and
the lateral motion or the direction of the body to the traveling direction in the vehicle can be
controlled independently at the same time. Then, paying attention to yaw rate characteristics and
yaw center location, we have proposed a method of setting concrete control objectives to achieve the
vehicle characteristics that drive easily through the four-wheel active-steering control. Next, we
obtained the control rule of this system that combines the steering angle feed forward control with
the vehicle state variables feedback control to achieve the target characteristics of yaw rate to have
form of 1st/2nd order and to adjust the yaw center to a prescribed position. Computer simulation
confirmed that when the vehicle applied this steering control system, the effects of control for

improving the vehicle performance were great.

Key Words : Vehicle Dynamics, Maneuverability, Stability, Motion Control, Active Steer Control,
Four-Wheel-Steering, Front and Rear Active Steering Control, Driver-Vehicle System,

Sense Characteristic
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Fig.1 Vehicle model
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