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Cel przedmiotu
Skills and competencies needed to model, analyze and design of linear dynamical systems with time and frequency domain methods.

Wymagania wstepne
Mathematical analysis, Mathematical foundations of engineering, Modeling and simulation. Signals and dynamic systems.

Zakres tematyczny
Control of continuous systems: Feedback control: performance indexes, disturbance Rejection and sensitivity, steady-state error, response of closed-loop system.

Introduction to modeling of simple electrical and mechanical systems in time frequency domains. State-space representation. Converting a Transfer Function to State Space and
vice versa.

Block Diagrams of feedback systems. Signal-flow graphs. Mason'’s rule. Signal-flow graphs of state equations.

Time response. Poles, zeros, and system response. Analysis of first order systems. Basic performance indexes. The second order system. System response with additional
poles. System response with zeros. Time domain solution of state equations.

Root locus method: Root locus of basic feedback systems. Guidelines for sketching a root locus, controller parameters selection based on a root locus. Controller synthesis
with dynamic compensation method (lead and lag compensation), parameters selection for lead and lag compensators. Application of the root locus method for nonlinear
systems and systems with delays.

Frequency response method: Frequency response: mathematical foundations, determination of bandwidth. Bode plot techniques: drawing plots for systems with real and
complex poles, non-minimal phase systems. Steady-state error. The Nyquist stability criterion: Nyquist plots, applications of the Nyquist stability criterion for controller design,
stability margins (phase and gain margins). Relation between closed-loop transient and closed-loop frequency responses. Relation between closed- and open-loop frequency
responses. Relation between closed-loop transient and open-loop frequency responses. Steady-state error characteristics from frequency response.

Designing Lead and Lag Compensators. Transient Response via Gain Adjustment. Lag and Lead Compensators. Lead-lag compensator design using either root locus or
frequency response

Classical Three-term (PID) controller: Basic features, PID controller tuning with analytical and Ziegler-Nichols methods. Robustness analysis: disturbances and uncertainty.
Digital implementation of continuous controllers.

Metody ksztatcenia
lecture: classical lecture,

laboratory: laboratory exercises, projects carried out in two-person group.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Opis efektu Symbole efektow  Metody weryfikacji Forma zaje¢



Opis efektu Symbole efektow  Metody weryfikacji Forma zaje¢

Ability to design linear controllers by serial connecting lead-lag ® biezaca kontrola na zajeciach ¢ Wyktad

compensators. ® egzamin - ustny, opisowy, testowy i inne ® Laboratorium

Ability to tune the PID controller parameters by various methods ® biezaca kontrola na zajeciach ¢ Laboratorium
® sprawdzian

Has knowledge on the basic types and structures of control ® egzamin - ustny, opisowy, testowy i inne ® Wyktad

systems

He can check the stability of linear systems using the Routh and ® biezaca kontrola na zajeciach ¢ Laboratorium

Nyquist criteria ® sprawdzian

Is able to analyze a linear dynamic system in the time and ¢ egzamin - ustny, opisowy, testowy i inne ¢ Wyktad

frequency domains

Warunki zaliczenia

Lecture - obtaining a positive grade in written or oral exam.

Laboratory - the main condition to get a pass is scoring sufficient marks for all laboratory exercises.
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