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Abstract: This paper proposes a design method for improving the frequency-domain performance reliability of
dynamic systems with uncertain and degrading components. Discrete frequencies are used in this method as
surrogates for the frequency band of interest, and the conformance of the frequency responses to the
specification at these frequencies is utilized to model the frequency-domain performance reliability. A
meta-model for the frequency responses, an extreme-value event, and the set-theory are integrated to improve
the computational efficiency of the reliability estimation. In addition, a sample-based approach is presented to
evaluate and optimize the estimated performance reliability. A case study of a vibration absorber system
showed that the proposed design method has engineering applications.
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