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State Estimation using VSS Observer for Semi-Active Suspensions

Shigehiro TOYAMA, Makoto YOKOYAMA™*®, Kazuo AIDA
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In this paper, an observer design method is proposed for semiactive suspensions using VSS
(Variable Structure System) theory, which provides a highly robust property against modeling
errors and disturbances in the context of the matching conditions. The structure of the proposed
observer is designed to be robust against the road variations which can be seen as nonstationary
system disturbances. Although this structure basically requires to measure the actual damping force,
it is estimated with a model of the damper. Therefore the influence of the estimation errors of the
damping force on the state estimation is discussed in details, and the sufficient conditions for stability
of the observer are given using Lyapunov theory. As a result, both the structure and design process
of the proposed observer are simplified in comparison with existing ones. Numerical simulations
illustrate not only the robust property of the proposed observer against the road variations but also
a robust property against some unmatched modeling errors.
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