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The former part of the class addresses the basic principles and fundamental techniques of feedback control

systems:
- The concept, benefits, and potential problems of closed-loop feedback control.
- Mathematical description and engineering modeling of feedback systems. and

- Stability analysis using Routh-Herwitz method and root locus technique.

The later part of the class focuses on the analysis and design of feedback control systems using frequency-domain

techniques:

- Stability analysis using Nyquist criterion and stability margins
- Bode plot construction and frequency response analysis,

- Frequency respesponse-based system designs, and

- Compensation design and loop gain shaping for system performance.
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techniques for general adaptation of the control theories to their own applications.

The object of the class is to provide for students with theoretical fundamentals, engineering skills, and design

None
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Assingments: Homework & Projects

Grading criteria: Relative evaluation




Prerequisite subjects: None
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R. C. Dorf and R. H. Bishop 'Modern Control Systems' 13 th Edition, Pearson, 2017.

None

All the available means
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Chapter 1: Introduction to Control Systems

1
2.5 Transfer Functins for Linear Systems

2.6 Block Diagram Models

Chapter 2: Mathematical Models of Systems

5.1 Introduction

Chapter 5: The Performance of Feedback Systems

5.3 Performance of Second-Order System

4
5.6 Steady-State Error

Chapter 5: The Performance of Feedback Systems




Chapter 6: The Stability of Linear Systems
5 || 6.1 Introduction
6.2 Bounded-Input Bounded-Output Stability

Chapter 6: The Stability of Linear Systems
6.3 Routh-Hurwitz Method

Chapter 7: The Root Locus Method
7 || 7.1 Introduction

7.3 Root Locus Construction Rules

Chapter 7: The Root Locus Method
8 | 7.4 Features of Root Locus
7.7 Root Locus Design Method

Chapter 8: Frequency Response Method
9 || 8.1 Introduction to Frequency Response

8.3 Bode Plot Basics

Chapter 8: Frequency Response Method
8.4. Polar Plots for Transfer Functions

10
8.5 Construction of Transfer Functions from Bode

plots

Chapter 9: Stabilty in Frequency Domain
11/| 9.1 Introduction

9.2 Contour Mapping from s-Plane to F(s)-Plane

Chapter 9: Stabilty in Frequency Domain
12|| 9.4 Nyquist Stability Criterion
9.5 Relative Stabilities - Stability Margins

Chapter 9: Stabilty in Frequency Domain

9.6 Stabilty Margins and System Performance

Chapter 10: Design of Feedback Systems

10.1 The Frequency-Response Design Method
10.2. Feedback Compensation Design

1 Loop Gain Shaping Method
PID Compensation Design

Lead-Lag Compensation Design

Chapter 10: Design of Feedback Systems
15/ 10.3 Design Examples
10.4 Design Verification
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