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Cel przedmiotu

1. To familiarize with the basic algorithms of digital control
2. To familiarize with selected methods for designing of digital controllers

3. To understand of the impact of sampling and quantization as well as the ability to select the discretization method and sampling period

Wymagania wstepne
Control engineering. Signals and dynamic systems.

Zakres tematyczny
Introduction to digital control. Digitization. Sampling results. Linear difference equations. Quantization and Quantization errors. Round off error analysis. Word-size effects.
Pulse transfer function of discrete systems. Discrete models of sampled systems. The z-transform properties

Sample Rate Selection. Nyquist-Shannon sampling theorem. Time response and smoothness. Limitations on control performance In system with varying inputs or disturbances.
Sensitivity to parameter value changes. Measurement noise and anti-aliasing filters.

Sampled signal systems. Sample and hold system analysis. Sampled signal spectrum. Data extrapolation. Analysis of sampled signal system.

Design of digital control systems and algorithms. Design by emulation. Direct digital design by matched pole-zero (MPZ) method. Frequency response and frequency response
techniques. Design via direct method of Ragazzini. Design and practical implementation of PID controller and lead-lag compensators.

Design via state spaces. A state feedback method. Observer design. Controller design - combined state feedback control law and a state estimator. Introduction of the
reference input; reference signal tracking problem. Integral feedback control and disturbance attenuation. Influence of time delay on control performance. Controllability and
observerability.

Metody ksztatcenia

Lectures, laboratory exercises.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektow  Metody weryfikacji Forma zaje¢

Can apply and implement selected algorithms for digital ® biezaca kontrola na zajeciach ¢ Laboratorium
controller design ® sprawdzian

Can choose the parameters of the digital PID controller ® biezaca kontrola na zajeciach ® Laboratorium

sprawdzian



Opis efektu Symbole efektow  Metody weryfikacji Forma zaje¢

Can design a digital controller by emulating or placing poles on ® biezaca kontrola na zajeciach ® Laboratorium
the Z plane ® sprawdzian
Understands the effects of sampling and quantization ® kolokwium ® Wyktad

Warunki zaliczenia

Lecture - the main condition to get a pass are sufficient marks in written or oral tests conducted at least once per semester.

Laboratory - the passing condition is to obtain positive marks from all laboratory exercises to be planned during the semester.
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