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ADAPTIVE-ROBUST CONTROL DESIGN METHODS

Dumitru POPESCU', Pierre BORNE?, Lavinius GLIGA®, Severus OLTEANU"

Rezumat. Articolul prezintd o procedurd de dezvoltare a sistemelor de control
implementate pe procese neliniare cu variabile dinamice. Strategia de control propusa
este una adaptiv-robustd, ce ia in considerare atdt avantajele controlului adaptiv cadt si
ale controlului robust §i foloseste acelasi criteriu integral pentru identificarea procesor §i
pentru algoritmii de control. Un criteriu de optimalitate integrala si o mdsura
corespunzatoare a degradarii performantelor sistemului, datorita variatiilor modelului
dinamic, sunt introduse. Acest criteriu integral este exprimat intr-o forma directa, printr-
o functie cost, definita in spatiul parametrilor modelului §i controlerului. Pentru
minimizarea functiei neliniare, este folosita o metodd numerica de programare neliniard.
Abordarea teoretica prezentatd in aceasta lucrare este validata intr-un sistem in bucld
inchisa, aplicatia fiind dezvoltata in Visual C#5.

Abstract. This paper presents a design procedure for control systems implemented on
dynamic variable and nonlinear processes. The proposed adaptive-robust control
strategy is taking into account both adaptive control advantages and robust control
benefits and is using the same integral criterion for the identification of the process and
for the control algorithm design. An optimality integral criterion and an appropriate
measure for degradation of the system performances due to variation of the dynamic
model are introduced. This inteogral criterion is expressed in a direct form, through a
cost function, defined in the model and the controller parameters’ space. For the
minimization of this nonlinear function, a numerical mathematic nonlinear programming
method is used. The theoretical approach presented in this paper is validated on a close
loop control system, the application being developed in Visual C#5.
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