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Abstract

This paper proposes a method for the design of a robust
Hoo controller with circular pole constraints, based on an
observer structure, for active suspension systems to support
uncertainties in physical systems. This proposed controller
can improve desired transient responses which can be defined
from a specifed region. Also, the Ho performance and
pole constraints are transformed to Linear Matrix Inequality

(LMI) constraints to use in finding out a desired controller.

Keywords: robust #Hoo controller, pole assignment in a

specified disk, active suspension systems.
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o mg: The sprung mass.

& m,: The unsprung mass.

e cg: Damping of the uncontrolled suspension system.

o kg: Stiffness of the uncontrolled suspension system.

o k;: The tire stiffness.

e 12,(t): The displacements of the sprung mass.

e 12,(t): The displacements of the unsprung mass.

e z,(t): The road displacement input.

e u(t): The active input of the suspension system.
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List of Symbols

e R: The set of real numbers.

e R™: The set of real m-vector.

e RMX": The vector space of m X n real matrices.
e X': The transpose of a matrix X € R™X™,

e [: The identity matrix of size m of the identity of
linear operator. We omit the subscript when m can be

determined from context.

e X~1: The inverse of X or the inverse of linear operator
X, de, XXt =1.

e X > 0: The symmetric X is positive definite, i.e.,
X =XT and 27Xz > 0 for all z € R™.

e ¢c: belongs to

e x: The symbol x is used for terms that are induced

by symmetry whenever symmetric block matrices

or long matrix expressions are encountered, i.e.,

A x\ (A B
B c¢c) \(B c )
e [1: The square block [ signals an end to theorem

statements and proofs.



