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FA2 L The class is divided into the following three parts.Note that the discrete-time systems considered

are all linear time-invariant (LTI) ones.

Part 0. Overview

m  The overview is prepared not only to give an overall picture of digital control design but also to
highlight the continuation from the analog control design, learned from undergraduate automatic
control class, to this digital control design

Partl. Modeling of LTI discrete-time systems

m  Recall that differentiation equations and Laplace transform were employed to model continuous-
time dynamic systems in time domain and in frequency domain, respectively.

s Similarly, for modeling discrete-time systems we have tools like difference equations and z-
transform.

= InPart I, we will introduce difference equations as a tool to model discrete-time systems in time
domain first and then practice z-transform to model discrete-time systems in frequency domain.

Part 11.Analysis of LTI discrete-time systems

m  Poles and stability

m  Transient analysis in time domain including time constant, overshoot, settling time

m  Controllability and stabilizability; observability and detectability

m  Sensitivity and robustness

Part I11.Digital control designs

m Indirect approach by approximating analog control

m  Direct approaches like pole-placement control

Pk

The students are expected to learn how to analyze the dynamic behavior of an LTI discrete-time
system and design effective digital control for such system. The analysis and design will be conducted
in both time- and frequency-domains.

= Norman S. Nise, Control Systems Engineering, 6th ed., John Wiley & Sons, Inc., 2011,

wFE Chap 13

m  Karl J. Astrom and Bjorn Wittenmark, Computer-Controlled Systems — Theory and
Design, 3" ed., Prentice-Hall, 1997
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1 Pt 0. Overview of digital control design
2 Pt 0. Overview of digital control design
3 Pt 0. Overview of digital control design
4 Pt 1. Difference equations

5 Pt 1. Z-transform

6 Pt 1. Z-transform

7 Holiday

8 Pt 2. Stability

9 Pt 2. Transient analysis

10 Pt 2. Transient analysis

11 Pt 2. Controllability and stabilizability
12 Pt 2. Observability and detectability

13 Pt 2. Sensitivity and robustness

14 Pt 2. Sensitivity and robustness

15 Pt 3. Indirect digital control design

16 Pt 3. Direct digital control design

17 Pt 3. Direct digital control design

18

Final exam




