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The Active Suspension of The Automobile Bt Control Based on LMI
— Problems on the Implementation of A Robust Controller on Microprocessors —
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Tatsu Aoki), Minoru Inoue?

Abstract:This paper considers a vehicle suspension system by using microprocessor control. The most basic and traditional
method is a passive suspension. There is a tradeoff between road holding and ride comfort due to a fixed spring and
damper coefficient in a passive suspension. A semi-active suspension compensates a time-varying mechanical resonant
mode in real-time by a controllable damper. However, there is a performance limitation to a sudden disturbance. An active
suspension overcomes this problem by using an actuator that is controlled by a robust controller to compensate nonlinear
characteristics of actuators and springs. The aim of this research is to find problems on the implementation of a robust
controller for an active suspension on microprocessors. As an illustration, consider position feedback control for one link
arm that is driven by a dc motor. After a robust controller is designed on a continuous-time domain, it is converted to a
discrete-time one for microprocessor implementation. Simulated results show that one link arm becomes unstable, when a
discrete-time controller is used. Thus the direct design methodology of a discrete-time controller needs to be developed.
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Fig. 1 Bode magnitude plot of a passive suspension
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Fig. 2 One link arm
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Fig. 3 A nominal plant with a state feedback
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Fig. 4 Arm rotational position by using a state feedback
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Fig. 7 Output feedback by using a continuous-time controller
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Fig. 8 Arm position by using a continuous-time controller
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