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Abstract

This paper presents a method for the simultaneous optimal design of structural and control
systems. Sensitivities of performance index with respect to structural design variables are
analyzed. The structural design variables are optimized to minimize the performance index by use
of conjugate gradient method. The method is applied to a half model of an active vehicle
suspension system with elastic body moving on a randomly profiled road. The suspension control
force of an optimally controlled system in the presence of measurement errors are calculated by
use of linear quadratic Gaussian control theory and Kalman filter theory. The performance index
contains ride comfort, road holding and working space of suspension. The structural design
variables taken are stiffness, daming properties and the position of the suspension system. The
random road profile considered as colored noise is shaped from white noise by use of shaping
filter. The performance of an optimal simultaneous structure/control system is compared with
that of an optimal controlled system.
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Fig. 1 Active vehicle suspension model with elastic
body
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