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Improvement of Vehicle Dynamics through Integrated Control System of
Braking/Driving Force Distribution and Four-Wheel-Steering Using
Sliding Mode Control Method

Kazunori MORI

Abstract

The sliding mode control theory facilitates the design of nonlinear control system and also has high robustness,
which controls the left and right distribution of braking/driving forces and the four-wheel-steering cooperatively. Using
the sliding mode control theory, this paper proposes a practical method for improving the step response and stability of
automobiles. Our theory is composed of the feed-forward control function on steering angle and the feedback control
function through the differences of actual and target characteristics of vehicle dynamics, that are yaw rate and lateral
acceleration, Computer simulation confirmed that when the vehicle applied this control system an improvement of the
maneuverability and stability on cornering behaviors with braking was realized. In addition, our data suggest that this
system makes it possible to achieve good control effects on low frictional roads. Moreover, we report the result that was
examined on the dynamic distribution method to make the load rate of four wheels with longitudinal and lateral forces
uniform as much as possible, when the direct yaw moment element as the control signal is converted into the
longitudinal force of each tire.

Key words : Automobile, Vehicle Dynamics, Motion Control, Braking/Driving System, Four-Wheel-Steering,
Maneuverability, Stability, Steering Response, Sliding Mode Control, Simulation
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Fig.1  Analytical model
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Table 2. Mean of operation ratio of tire forces
Braking force distribution method without
position of wheel

method 1. method 2. method 3. method 4. control

Front-Right 0.4875 0.4881 0.5411 0.4677 0.4626
Rear-Right 0.5745 0.5739 0.5495 0.5503 0.5461
Front-Left 0.4103 0.4102 0.4285 0.4190 0.4406
Rear-Left 0.5364 0. 5364 0. 5546 0.5303 0.5532
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