Ao ol il daalat) ¢ Analad)

@ Gl oy oRun

b Al N
pll g 3 sagual) Auadit : ol ‘}erLmllp_LLe_ﬁlnjljg angngﬁwlo}vﬁ
oA A ‘/ “ " I“"g @
daa pila daaa S 1 DAY pdalad ad f Sy il
L oty ST e
o)y gisa : L,AM\&J—J\
[pBil g 8 lasalt dtia and : Jand) olsa
i sl i) dnalad

= ) gl J g

Leaa puly daaa 2o ptd]

moh62moh@yahoo.com (9 AN 3y sl

2/ b s ik salall andd

IVEOYPURENKIRDY, WA il s

sl L gaa A Jiaal) A5 el cila gl Jalad cdbualad Al a1 g2 S0l (e cidgl) Balall il aal

ciliiagall (a5 bl Lo ghiial aBla s aranal ¢ ghi dul jul &lld Y
o3 m\,my Jubat g 5l claglital Lbd ) o1 5aY) Chuay Gu cllis 4y gt

« e gLl

G ) gand g (a3 i Jlaal) (8 5 plasuad) e gt Jlat) Aleninall g A3l (8 | Bl Apdy) Junalit
1Y) Ao paanll Conliall Jonal) apanatt GlIiS g . Aad¥ g Adadl) 5 aedd) chie ghiial

REPUCA
Katsuhiko Ogata “ modern control systems” daagiall iy
Farid Golnarag and Benjamin C. Kuo |’Automatic Control System’ doa A aladl)
Al glaid) | gl cililaiay) P R
da gyl Suadll & a8l
%55 = %10 %20 %15

Adlal cila glra




Ao ol sistl Analal) : Aaalad) " A
— ¢ 4y «% 8l el o 5 SuRuiiy
plall 9 8 sl Asia 1 audl) Ln.llp.LLLiJI ajlig ol Condly S qulzd! 8
LN » - ’ ~ ° '
Lana acdla daaa dald ‘,D?.\S"-‘:u\hi\;ﬂ: “é/ l Ig ;».l.a’ ggs’ 7
e o e H « e e ' “‘ LJ‘ :‘y‘ 5

2o lua Miaf @ (ealed) Gl sy STl
ol 4 4ia L“,..d:ﬂ Ja sl
[pdail g B plapedl) Aisih audd 0 Jardl clsa
A sl il Aaalal

S ) gl Jsaa

elaadal) dalanl) Balall dg lat) salal) g kil -
Pa)
3
Root Locus Sl aladiad e 4 pt dadie 1
Analysis Cilaghia b o sl
bl
Root Locus 4333 3l At any i )
Analysis el 3l Ao (asdl)
Tuning Process ey O e gl Alla paas 3
Controller (Bode) d3aa 5l dlaiuyy
Tuning Process | skl gdlaa cdpudl) 4 i) 4
Controller S i il ghalaccuusli (g Mo
b eyl
Frequency Crulals L gla e AL 5
Response
Analysis
Frequency $MUAN (el a1t 0y 6<5 A8, o 6
Response pailad 3 ) cila glatal
Analysis rahadll ana )
Correlation sohll sl (Al A A5 7
Between JB) Cald e ghatacual) (g daac
Transient and Jsh el
Frequency
Response
Correlation Crobadg Ll sla aa ALl 8
Between
Transient and
Frequency
Response
Frequncy @A a gl J 138 g 9 A8y 9
Response 1 aibad 8 i cila glatal
Analysis Using )
NICHOLS Chart
Frequncy ookl g dpudll 4 jEiu) 10
Response OB il il glaiac s (g dlaac
Analysis Using L sta aa Al ¢ b et f
NICHOLS Chart Gkl
An overview e gliial 4300 1 Alaiul 11
15 aoran Crag Alliall 3 hasudlf
s p o B\




An overview Jossi bhia o au i 12
Exam Crubad s L ola aa ALl 13
Exam Jbade A e i g8l e 14

¢yl i)
by Ll sla e Al 15
Fige Gladal 16
) Cinal Al
Lead pdia Jina 17

Compensator
Lead A Jira 18

Compensator

Lag plia - A ga J20a 19

Compensator

Lag Janad ¢ jlai g Ll sl pa Aol 20
Compensator pilla- A 54 93 ga g adha
Frequency Badaal) A8laY) ¢ Cua o) Afa 21
response
compensation
(lead)
Frequency bl o sl 8 Jalasic 22
response
compensation
(lead)
Frequency dial gl Adiall glan) 23
response
compensation
(lag)
Frequency Cila ghaiall ddal glf Adfalt Julas 24
response B-EY
compensation
(lag) |
Steady State Crolady L gla aa Al 25
Characteristics of
different non-
linear element
Steady State Sl plasal) (0 9S5 (3 ok 26
Characteristics of
different non-
linear element
Stability of non- Crokai g L sla aa AL 27
linear control
system using
describing
function
techniques
Stability of non- | ¢ 4dal QLN o Jgeall 28
linear control Aaayt bldie ghall g gla
system using
describing
function
techniques
Overview bl (s gleua 8 Jtast) 29

Aghill cila glatall




Overview Jshll (g suua & Jlal) 30
T i) cila glatalt

Exam Gkl Ll sla 2 Alia 31

Exam (Ega Cladal 32

p el g i

/\S, \S—ij\; :ngiimi’i &y

e p——




Republic of Iraq

# o 1T

u O University:University of Techology

The Ministry of Higher Education el puleill A COlege:
- Al gule 1l 4jljg .
& Scientific Research X '// olell¢anllg ]S);pgftrquzécomml ARciyeies

Lecturer name: Assist.Prof.
Mohamed Jasim Mohamed
Academic Status: Assist. Prof
Qualification:Ph.D

Place of work: University of
Techology

College: Control and System

Course Weekly Outline

Course Instructor

Assist.Prof. Mohamed Jasim Mohamed

E_mail

moh62moh@yahoo.com

Title

Control Theory II

Course Coordinator

Assist.Prof. Mohamed Jasim Mohamed

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’

Term Tests | Laboratory | Quizzes Project | Final Exam

Course Assessment

15% 20% 10% - 55%

General Notes
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University:University of Techology

College:

Stage: Three

Lecturer name: Assist.Prof.
Mohamed Jasim Mohamed
Academic Status: Assist. Prof
Qualification:Ph.D

Place of work: University of
Techology

College: Control and System

week Date Topics Covered Lab. Experiment Notes
Assignments
1 Introduction To Frequency Response Root Locus Analysis
And Time Response
2 BODE ANALYSIS Root Locus Analysis
Construction Bode Plot And
Asymptotic
3 Determination Of Transfer Tuning Process Controller
Functions From Bode Diagram
4 Relative Stability, Gain Margin, Tuning Process Controller
Phase Margin, Minimum And Non
Minimum Phase Systems
5 Examples Problems And Solutions Frequency Response
& Tutorial Sheet Analysis
6 POLAR ANALYSIS. Frequency Response
Construction Method Of Polar Plot Analysis
For Continuous-Time System.
Properties Of Polar Plots.
7 Relative Stability, Gain Margin, Correlation Between
Phase Margin, Minimum And Non Transient and Frequency
Minimum Phase Transfer Function 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 Frequency Response; An overview
From Bode Plot, From Polar Plot; M
And N Circle; Loop Frequency
Response From Log-Magnitude
Versus Phase Plot

Department:Control and System




12

Plotting Of Nichols Chart
Examples Problems And Solutions

An overview

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
29 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 (1) 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 f

31 General review Exam

32 Registered Exam Exam
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