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Abstract

A robust stability condition for linear systems with time delay in all variables and parameter
uncertainties in all system matrices is derived. Robust performance condition that accounts for robust
model-matching of closed loop system and disturbance rejection is also derived. Using the robust
performance condition, robust H™ controller and g(structured singular value) controller with
two-degree-of-freedom(2 DOF) are designed. The controller structure is considered for #* controller,
while uncertainity structure is considered for gz controller. Using the proposed method, H™ and x
controllers for underwater vehicle with time delay and parameter variations are designed. Simulations
of a design example with hydrodynamic parameter variations and disturbance are presented to
demonstrate the achievement of good robust performance.
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