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Systematic approach to modeling of automatic control systems. Structural block diagram algebra. 

Characteristic transfer functions derivations. System analysis in time, frequency and complex domain. 

Controller design and tuning. Practical implementations of automatic control systems in industry.

The Laplace transformation, definition, properties and applications. Signal flow graph and Mason's rule 

in structural block diagram analysis. Electromechanical analogies and electrical circuits transfer 

functions derivation. State space approach. State space models determination of electrical networks. 

State space model transformation into transfer function. Direct, series and parallel programming. Time 

and frequency responses. Stability of linear systems. Routh stability method. Nyquist stability criterion. 

Root locus. Compensator design using root locus method. z-transformation and inverse z-

transformation. Discrete-time transfer functions of digital systems. Stability of digital control systems. 

Jury's stability test and bilinear transformation.			

Introduction to the basic idea of automatic control, components of control systems, systems modeling, 

as well as control systems analysis and design.			

Course outline

Overview of the automatic control systems (ACSs) development.. ACSs classification. Modeling of 

linear analog and digital ACSs.  ACS structure. Structural block diagrams of control systems. Linear 

systems analysis in time, frequency and complex domain. System stability. Stability analysis methods 

in frequency and complex domains. System performance rating and design criteria. Continuous-time 

ACSs synthesis. Digital control systems analysis. Discrete-time transfer functions. Digital control 

systems stability. Digital control systems design. Computer simulation of ACSs. Industrial controllers. 

PID controller design.

Specification for the book of courses

Lectures; Auditory and computer exercises; Consultations.

Textbooks/references

B.C. Kuo, Automatic Control Systems, Prentice-Hall, 1975.

Number of classes of active education per week during semester/trimester/year

R.C. Dorf , R.H. Bishop, Modern Control Systems, Prentice-Hall, 2010.
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