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About System Analysis and Control 
department

• Head of the Department
Prof., Dr. Oleksander S. Kutsenko
e-mail: kuzenko@kpi.kharkov.ua

• Department provide full-time training and learning [Bachelor 
(BA); Master’s (MA); Doctor of Philosophy (PhD)] by specialties
• System Analysis

• Computer Science and Information Technologies

• Department provide full-time training and learning [Bachelor 
(BA)] by specialty
• Publishing and Printing
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Proposal for 
collaboration

Identification, Analysis 
And Synthesis Of Complex 
Automatic Control Systems 
Based On Multicriteria
Optimization 
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The aim of the project

The aim of the proposed project is the theoretical development and
practical implementation of the concept for the identification,
analysis and synthesis of complex systems of automatic control
system (ACS) on the basis of models and methods for multicriteria
optimization, whose specific features are broad effective
formalization opportunities of the tasks of identification and
optimization, assignment of the desired values of quality indexes,
high-order systems optimization with many variable parameters.
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Brief description

In order to solve the various problems of analysis and synthesis of ACS
optimization methods laboratory OPTLAB is successfully used. For solving
new tasks OPTLAB advances in the following areas: improvement of the
program structure for solving the complex inter-related problems of
identification, analysis and synthesis of linear and non-linear ACS;
improvement simulation and analysis ACS unit on the basis the solution
programs of nonlinear systems of differential equations with different
types of input variables; creation of a universal identification parameters
ACS unit based on experimental transition process of input and output
variables; improvement of quality indicators ACS units on the basis of the
stability criteria of linear and nonlinear ACS, improved integral quadratic
estimates and direct indicators of quality; extension of the class of vector
objective functions (VOF) for typical problems of identification and
synthesis of ACS with the conditions required by the stability and quality
indicators; extension programs VOF optimization methods and increasing
their efficiency in solving problems of identification and synthesis of
complex nonlinear ACS.
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Expected results

• The theoretical propositions to improve the reliability and quality
of automatic control systems, optimization of complex systems
and the objects in the design phase and development on their
basis of new technical solutions in the field of power engineering.

• Based on mathematical modeling of WWER-1000 nuclear power
plant the perspective concept of synthesis of control systems for
power units of power plants is developed. It is based on
mathematical models and numerical methods for vector
optimization of systems of quality indicators, which improves the
degree of scientific validity of technical projects to improve the
control systems of power units.


