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Unified Control of Independent Braking and Steering Using
Optimal Control Allocation Methods for Collision Avoidance
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ABSTRACT

This paper presents a unified control algorithm of independent braking and steering for collision
avoidance. The desired motion of the vehicle in the yaw plane is determined using the probabilistic risk as—
sessment method based on target state estimation. For the purpose of coordinating the independent braking
and steering, a non-linear vehicle model has been developed, which describes the vehicle dynamics in the
yaw plane in both linear and extended non-linear ranges of handling. A control allocation algorithm de-
termines the control inputs that minimize the difference between the desired and actual vehicle motions,
while satisfying all actuator constraints. The performance of the proposed control algorithm has been inves—
software CARSIM  and

tigated via computer simulations conducted using the vehicle dynamics

Matlab/Simulink.
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