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Active steering and independent drive integrated control
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Abstract: Focus on the vehicle’s active safty system, we proposed a novel double-layer integrated control system,
which consist of an active steering and a four-wheel independent drive substems. An eight-freedom vehicle model for
this new intergrated system was established at first. In order to determine the vehicle motion, we built a two-layer control
structure. the upper layer control took the centroid side-slip angle and its derivative as the control targets for the phase
plane algorithm. The lower control layer used the sliding mode variable structure control for the active steer, and and the
quadratic programming algorithm for the wheel drive forces control. By the coordination control, the lower layer controller
can ensure the vehicle with a stable running state. Simulations with increase sine critical conditions were performed using
MATLAB/Simulink. The results showed that the integrated controller can reduce the car’s yaw and sideslip motions within

a secure band, improving the vehicle stability under the critical condition.
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