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Academic Status: Lecturer
Qualification:Ph.D
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Course Weekly Outline

Course Instructor

Lecturer Ahmed Khlaf Hamoudi

E_mail

Ahmed_khk22@yahoo.com

Title

Control Theory II

Course Coordinator

Lecturer Ahmed Khiaf Hamoudi

Course Objective

The objective of this material is to focus on the fundamentals of
control system analysis based on frequency domain. In
addition, the steps of design a suitable compensator for control
system in order to realize the required specifications. Also deal
with the representation of nonlinear parts of control systems
and the analysis of control system stability.

Course Description

To study the used tools to analysis the control system in the
frequency domain and test the stability of linear and nonlinear
the control system. also study how to design compensator to
realize the required performance.

Textbook

Katsuhiko Ogata “ modern control systems”

References

Farid Golnarag and Benjamin C. Kuo | “Automatic
Control System’

Course Assessment

Term Tests Laboratory | Quizzes Project | Final Exam
15% 20% |  10% ~—- | 55%
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1 Introduction To Frequency Response Root Locus Analysis
L i 1| ol |
BODE ANALYSIS Root Locus Analysis
Construction Bode Plot And .

Asymptotic

Determination Of Transfer Tuning Process Controller
Functions From Bode Diagram
Relative Stability, Gain Margin,
Phase Margin, Minimum And Non
Minimum Phase Systems

Examples Problems And Solutions

Tuning Process Controller

Frequency Response

& Tutorial Sheet Analysis
POLAR ANALYSIS. Frequency Response
Construction Method Of Polar Plot Analysis

For Continuous-Time System.
Properties Of Polar Plots,
Relative Stability, Gain Margin,

Phase Margin, Minimum And Non

Minimum Phase Transfer Function

Correlation Between
Transient and Frequency
Response

8 Examples Problems And Solutions Correlation Between
& Tutorial Sheet Transient and Frequency
Response
9 LOG-MAGNITUDE VERSUS Frequncy Response Analysis
PHASE ANALYSIS Using NICHOLS Chart
Properties Of dB-Magnitude Versus
Phase Angle Plot.
Construction Of dB- Magnitude
Versus Phase Angle Plots For
Continuous-Time System.
10 Relative Stability, Gain Margin, Frequncy Response Analysis
Phase Margin Using NICHOLS Chart
Examples Problems And Solutions
& Tutorial Sheet
11 Closed Loop F requency Response; An overview

From Bode Plot, From Polar Plot; M
And N Circle; Loo Frequency




Response From Log-Magnitude
Versus Phase Plot

12 Plotting Of Nichols Chart An overview
Examples Problems And Solutions
13 Exam
NYQUIST ANALYSIS
Complex Functions Of A Complex
Variable Properties Of The Mapping
Nyquist Path
The Nyquist Stability Plot
14 The Nyquist Stability Criteria. Exam
Stability Analysis.
15 Examples Problems And Solutions
16 Registered Exam
Half-year Break
17 DESIGN AND COMPENSATION Lead Compensator
TECHNIQUES IN FREQUENCY
DOMAIN
Lead Compensation
18 DESIGN AND COMPENSATION Lead Compensator
TECHNIQUES IN FREQUENCY
DOMAIN
Lag Compensation
19 DESIGN AND COMPENSATION Lag Compensator
TECHNIQUES IN FREQUENCY
DOMAIN
Lag —Lead Compensation
20 Examples Problems And Solutions Lag Compensator
For Lead, Lag And Lag-Lead
Compensation Design
21 INTRODUCTION TO Frequency response
NONLINEAR CONTROL SYSTEM compensation (lead)
DESCRIBING FUNCTION, LIMIT
CYCLE, AND PHASE PLANE
ANALYSIS
22 Nonlinear Control Systems. Frequency response
Describing Functions Derivation. compensation (lead)
23 Describing-Function Analysis Of Frequency response
Nonlinear Control Systems. compensation (lag)
24 Examples Problems And Solutions Frequency response
compensation (lag)
25 NONLINEAR SYSTEM (11) Steady State Characteristics
Methods For Constructing of different non-linear
Trajectories element
26 Obtaining Time Solutions From Steady State Characteristics
Phase Plane Plots. of different non-linear
Singular Points. element
27 Phase-Plane Analysis Of Linear Stability of non-linear

Control Systems

control system using
describing function
techniques




28

Phase-Plane Analysis Of Nonlinear

Stability of non-linear

Control Systems control system using
describing function
techniques
29 Phase-Plane Analysis Of Nonlinear Overview
Control Systems
30 Examples Problems And Solutions Overview I
31 General review Exam ﬁ
32 Registered Exam Exam /|
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