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Abstract: This paper presents an integrated chassis control system with fail safety using optimum yaw moment
distribution for a vehicle with steer-by-wire and brake-by-wire devices. The proposed system has two-level structure:
upper- and lower-level controllers. In the upper-level controller, the control yaw moment is computed with sliding
mode control theory. In the lower-level controller, the control yaw moment is distributed into the tire forces of active
front steering(AFS) and electronic stability control(ESC) with the weighted pseudo-inverse based control
allocation(WPCA) method. By setting the variable weights in WPCA, it is possible to take the sensor/actuator failure
into account. In this framework, it is necessary to optimize the variables weights in order to enhance the yaw moment
distribution. For this purpose, simulation-based tuning is proposed. To show the effectiveness of the proposed method,
simulations are conducted on a vehicle simulation package, CarSim.
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Table 1 Parameters and values of a small-sized SUV
model in CarSim

m 1146.0 kg I 1302.1 kg-m?
C; | 36000 N/rad C, 50000 N/rad
I, ]0.88m I, 1.32m

ty 1.46 m t, 1.47m

vy 80 km/h Py 0.398 m

* units are in
metres
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