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Enhancement of Roll Stability by Speed-Adaptive Robust Control
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ABSTRACT

This paper presents the design of active roll controller of a vehicle and experimental study using the electric
actuating roll control system. Firstly, parameter sensitivity analysis is performed based on 3DOF linear vehicle
model. The controller is designed in the frame work of gain-scheduled H,, control scheme considering the
varying parameters induced by laden and running vehicle condition. In order to investigate a feasibility of an
active control system, experimental work is performed using hardware-in-the-loop setup which has been
constructed by the devised electric actuating system and the full vehicle model with tire characteristics. The
performance is evaluated by experiment using hardware-in-the -loop simulation under the conditions of some steer
maneuvers and parameter variations.
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Fig. 1 Linear vehicle model with roll dynamics
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714, K, Roll stiffness
h, @ Height from roll center to CG
Cy4: Roll damping
M : Vehicle total mass
M, : Vehicle sprung mass
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Fig. 4 Configuration of feedback control system
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Table 1 Vehicle parameters

. Nominal Perturbed
Parameter Unit Vehicle Vehicle
Sprungmass( M) ke 1011 1215
Roll moment of
2
inertia( 1,) kg-m 440 520
Yaw moment of
inertia( 1,) kg m?| 2400 2800
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