Synthesis of control system in multidimensional
nonlinear objects under uncertainty

Svetlana Kolesnikova*

National Research Tomsk State University, Tomsk, Russia skolesnikova@yandex.ru

The problem of generalizing the method of analytical design of aggregated
regulators [1] to the case of control of a nonlinear object having an incomplete
description is considered. It is assumed that the following conditions are right:
1) there is a global stability of the target system for the initial model, satisfying
technical requirements and target invariant manifold; 2) target manifold can be
defined analytically; 3) all solutions of the initial system are bounded; 4) control
object is represented by a system of ordinary differential or difference equations.
The mathematical statement of the problem has the following form [2]:

o(t) = f(z;u), ¥ (x(t) = 0,J = /((W(x(t))2 +w?(@(2(1)))?) dt — min
0

The vectors z, f € R™,u € R™,m < n from (1) are the vectors of state and of
control, respectively; some of the components of the vector f € R™ are unknown;
¥ (x) is target macro variable; J is criterion of quality control. Basic provisions of
the algorithm for constructing control of an object with incomplete description
are follows.

1. Control structure in accordance with the classical method of analytical
constructing of aggregated regulators is formed [1].

2. The replacement of the unknown description with the upper bounds of the
state in the regulator is carried out.

3. The task of achieving the set of desired states of the object with simulta-
neous compensation of uncertainty in the description is posed.

4. An algorithm [2] based on the non-linear adaptation method is used, which
guarantees the output of the control object to a neighborhood of the given man-
ifold and the asymptotically stable retention of the object in this neighborhood.

The theoretical justification of the stability and robustness properties of the
proposed control algorithm are given.
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