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Local Separation Principle of Fuzzy Observer—Controller
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Abstract

A separation principle of the Takagi-Sugeno (T-S) fuzzy-model-based observer—control is investigated. When the
premise variables are able to be measured or directly computed from the outputs of the T-S fuzzy system and the
fuzzy inference rules for the plant, control, and observer share the premise parts, the T-S fuzzy-model-based observer
and the T-S fuzzy-model-based control can be separately designed such that the global stabilizability is guaranteed
by the fuzzy observer-based output-feedback control. In this case, the global separation principle is well established.
On the other hand, when the premise variables are unmeasurable or cannot be computed from the outputs, they should
also be estimated. We examine the separation principle of this case. If the decay rates of the T-S fuzzy-model-based
control and ohserver are sufficiently fast, the global separation is assured. Otherwise we show that the separation
principle holds locally.
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