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Abstract

This talk aims at presenting the interest of Linear Parameter Varying (LPV) methods for vehicle dynamics 
control. While the use of this approach to deal with non-linear systems is now well established, it will be 
shown, further, to be flexible and robust enough to handle several types of constraints and objectives 
such as: actuator non linearities, real-time performance adaptation, control allocation and coordination 
for MIMO systems, fault/unknown input estimation, fault tolerant control w.r.t sensor/actuator failures. 
 
In the first part, we will consider the semi-active suspension observation/control problem, for which the 
challenge is the ability to take into account the non-linear behavior damper and its loss of efficiency in the 
presence of faults. An LPV method to estimate the state-of-health of the damper will be presented. 
 
In the second part the synthesis of an LPV / H∞ MIMO vehicle dynamic controller, involving suspension, 
steering and braking actuators, is proposed to improve the vertical and lateral performances. A 
hierarchical structure is developed with a gain-scheduling control of the 3 subsystems according to the 



driving situation evaluated by a specific monitor. Simulation results using vehicle models validated on a 
real car, will show the efficiency and robustness of the proposed solutions. 
 
In the third part, a Linear Parameter-Varying controller is developed for a Column-type Electric Power 
Steering systems. It includes an LPV H∞ state-feedback plus an H∞/H2 Proportional Integral observer for 
state and driver torque estimation. The whole observer-based control has been implemented in real-time 
using dSpace / MicroAutobox on a test car. Some driving tests have been carried out on a test track, and 
promising results are achieved regarding both estimation and control performances. 
 
 


