Abstract

A valuable option in complex systems modelling is the use of fuzzy models, but fuzzy modelling should have interpretability of the obtained models as a fundamental goal.

Additionally, some considerations must be taken into account when subsequent use of this models is local model control, provided that it might influence the criteria used in identification for prediction. In this Thesis, after elucidating some unclear concepts found in literature regarding local modelling criteria, desirable characteristics of fuzzy modelling and identification techniques for control purposes are proposed.

Behaviuor of objective functions of local-model-control-oriented fuzzy clustering algorithms is studied and a new index is presented so that it incorporates some desirable characteristics regarding convexity and smoothness of the final identified clusters, with advantages regarding other methodologies such as Gustaffson-Kessel.

Subsequently, the definition of a family of clustering algorithms for previously defined objective function minimization is done. They lead to a better identification of local models approximating the linearized plant model on their validity zones and with some additional desirable characteristics regarding membership function interpretability (convexity and smoothness). The algorithm simultaneously provided local linear models and input clustering, being specially suitable for Takagi-Sugeno fuzzy models identification and local linear models decomposition of nonlinear systems for control.
