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Model Algorithmic Control

Dynamic Matrix Control

Extended Prediction Self-Adaptive Control

" Extended Horizon Adaptive Control

_° Generalized Predictive Control
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Stable Generalized Predictive Control
Infinite-Horizon Generalized Predictive Control
Min-Max Predictive Control

" Quadratic
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e AspenTech : Dynamic Matrix Control
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and Predictive Control Technology(PCT)

o Setpoint Inc : Setpoint Multivariable Control Architecture (SMCA) and (IDCOM)-
M(multivariable )
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Abstract

This thesis is an applied research about the neuro-fuzzy generalized predictive
controller and its application to a continuous stirred tank reactor (CSTR). Model
predictive controllers have an extensive applications in industrial control due to their
interesting characteristics. These controllers optimize the performance of a process and
the practical constraints are considered directly in the solution of optimization problem.
The concepts of model predictive methods are intuitive and they are applicable for a
wide range of processes. These methods needs a predictive model to predict the future
output of a process, which directly affects the performance of a predictive controller.
Furthermore, an optimization problem should be solved in each sampling period.
Identification of linear or static models is simple and the corresponding optimization
problem has an analytical solution. Unfortunately, these models cannot capture the
dynamic features of nonlinear time-variant systems and predict their future behaviour
exactly. There are several nonlinear models which are capable to represent the dynamic
systems, but these models are difficult to extract .More important problem is that the
obtained optimization problem is nonlinear (and often non-convex). There is no
analytical solution for such problem and it should be solved using complex and time-
consuming methods. To solve these problems, two algorithms for online identification
of a nonlinear fuzzy-adaptive Takagi-Sugeno model are presented after the description
of basic concepts of a predictive controllersand a generalized predictive control
scheme. The presented identification algorithms are applied to a benchmark modeling
problems and it is shown that the obtained models have high accuracy, compact
structure and an acceptable computational load. Using nonlinear Takagi-Sugeno fuzzy
model, the difficulties of optimization problem reduced significantly because the sub-
models of the TS model are linear. The nonlinear TS fuzzy model of a process under
control is derived, updated, linearized instaneously and combined with a linear
generalized predictive control scheme to obtain a fuzzy-adaptive generalized predictive
controller. This controller is applied to a continuous stirred tank rector and its
perfrmance in a different conditions (start -up, variable parameters and measurement

noise) is analyzed.
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