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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kontrol Sistemlerinde Durum Uzay: Yontemleri

State Space Methods in Control Systems

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KON407E 2,5 4,5 2 1 -
Béliim / Program Kontrol ve Otomasyon Miihendisligi Boliimii/ Kontrol ve Otomasyon Miihendisligi
(Department/Program) | programi (Control and Automation Engineering Department/Control and Automation

Engineering Program)

Dersin Tiirii
(Course Type)

Dersin Dili

(Course Language) Ingilizce (English)

Zorunlu (Compulsory)

Dersin Onkosullari
(Course Prerequisites)

KON 313 MIN DD veya(or) KON 313E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Miihendislik
(Engineering Science)

Temel Bilim
(Basic Sciences)

Miihendislik Tasarim | Insan ve Toplum Bilim
(Engineering Design) (General Education)

%100 -

Dersin icerigi

(Course Description)

Siirekli ve ayrik zaman kontrol sistemlerinin analiz ve tasariminda durum degiskenleri yontemi;
cesitli yapisal kanonik bigimlerin incelenmesi; yonetilebilirlik, gézlemlenebilirlik, kararli
kilinabilirlik ve sezilebilirlik; ayrigtirma ilkesi; durum geribeslemesi tasarim yontemleri; durum
geribeslemesi ile kutup atama ve c¢ikis geribeslemesi ile kismi kutup atama; gozleyiciler,
g6zleyici tasarimi ve geribeslemeli kontrol sistemlerininolusturulmasi; Lyapunov kararlilik
kriteri

State variable analysis of continuous and discrete time control systems and obtaining various
structural canonical forms; controllability, observability, stabilizability, detectability; separation
principle; design of feedback control systems; pole assignment using state-feedback and partial
pole assignment using output feedback; observers, design of feedback control systems using

observers; Lyapunov stability criterion.

Dersin Amaci

(Course Objectives)

1. Odrencilere kontrol sistemlerinin durum uzayinda analiz ve tasariminin 8gretilmesi.

2. Kontroledilebilirlik, gozlenebilirlik, kararllastirilabilirlik ve sezilebilirlik gibi durum uzayi
kavramlarinin 6grenciler tarafindan anlasiimasini saglamak ve bu kavramlari
kullanarak sistem dinamigini geribesleme yardimi ile istenilen yénde
dedistirebileceklerini 6gretmek.

3. Ogrencilerin kontrol sistemlerinin analiz ve tasarimini yapabilecekleri uygun bilgisayar
yazilimlarini kullanmalarini tesvik etmek.

4. Odgrencilere grup calismalari yapma olanagi saglamak.

5. Ogrencilerin bilimsel rapor hazirlama konusundaki yeteneklerini gelistirmek.

1. To train students to analyze and design control systems in state space.

2. To train students to understand state space concepts like controllability and
observability, stabilizability and detectability, then how to use them for changing
system dynamics in a desired fashion by feedback.

3. To train students to use relevant computer software in the analysis and design of
control systems.

4. To provide experience for students to work in groups.

5. To provide practice in preparing scientific reports.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
1. Cok dediskenli geribeslemeli kontrol sistemlerini, dogrusal durum geribeslemesi ve

cikis geribeslemesi ile istenilen dlcltleri saglatacak sekilde tasarlayabilir,

2. Bilgisayar yazim araglarini kontrol sistemlerinin analiz ve tasariminda kullanabilir,

3. Modern kontrol sistemlerine ait kavramlari anlar ve kontrol problemlerinin ¢éziimiinde
kullabilir,

4. Gerek bireysel gerek takim iginde galisarak mihendislik problemlerini gozebilir,

5. Etkili iletisimde bulunur ve rapor sunabilirler.

Students who pass the course will be able to
1. Design multivariable feedback control systems such as linear state feedback and

output feedback to satisfy the requirements.
2. Use computer software to analyze and design control systems.
3. Understand modern control engineering concepts and use them in solving control
problems.
Work individually as well as in teams to solve engineering problems.
Communicate effectively and present reports.
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Odevler ve Projeler

(Homework & Projects

Ogrencilere verilecek ddevler iki hafta sonra toplanacaktir.

All homework problems are to be handed in two weeks after they are assigned.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ogrencilere ddevlerde Matlab Control Toolbox ve SIMULINK programlarindan
yararlanmalar1 dnerilmektedir.

Students are advised to make use of Matlab Control Toolbox ve SIMULINK programs for their
homeworks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan

0,
(Midterm Exams) 2 %45

Kisa Simavlar
(Quizzes)

Odevler

0,
(Homework) 4 %15

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simavi

. 1 %40
(Final Exam) ’




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Girig 1
2 Siirekli ve ayrik zaman kontrol sistemlerinin durum degiskeni analizi 1
3 Cesitli yapisal kanonik bi¢imlerin elde edilmesi 1
4 Kontrol edilebilirlik ve kararlilastirilabilirlik 1,5
5 Gozlenebilirlik ve sezilebilirlik 1
6 Geribeslemeli kontrol sistemlerinin tasariminda durum uzayi yontemleri 2,3,4,5
7 Durum geribeslemesiyle kutup atama 2,3, 4
8 Avynistirma ilkesi 2,3,4,5
9 Cikis geribeslemesi ile kismi kutup atama 2,3, 4
10 Gozleyiciler 1,5
11 Gozleyiciler kullanarak geribeslemeli kontrol sistem tasarimi 2,3, 4
12 Gozleyiciler kullanarak geribeslemeli kontrol sistem tasarimi 2,3,4,5
13 Lyapunov’un kararlilik kriteri 1
14 Durum uzay1 yontemlerinin ileri kontrol tekniklerinde uygulanmasi 3
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction 1
2 State variable analysis of continuous and discrete time control systems 1
3 Obtaining various structural canonical forms 1
4 Controllability and stabilizability 1,5
5 Observability and detectability 1
6 State-space methods for designing feedback control systems 2,3,4,5
7 Pole assignment using state feedback 2,3,4
8 Separation principle 2,3,4,5
9 Partial pole assignment using output feedback 2,3,4
10 Observers 1,5
11 Design of feedback control systems using observers 2,3,4
12 Design of feedback control systems using observers 2,3,4,5
13 Stability criterion of Lyapunov 1
14 Application of state-space methods to advanced control technigues 3




Dersin Kontrol Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

KONTROL MUHENDISLiGi PROGRAM CIKTILARI

Katki

Seviyesi

T

K

Y

Matematik, temel bilim ve mithendislik kavramlarini ve bilgilerini kontrol miihendisligi
problemlerinin analiz ve ¢6ziimiinde kullanabilmek

X

N

Deney tasarlamak, yiiriitmek ve deney sonuglarinda elde edilen verileri uygun sekilde analiz edip
yorumlamak

(0))

Verilen 6zelliklerde bir siireci, kontrol sistemini veya bunun bir par¢asini ekonomik, ¢evresel,
sosyal, politik, etik, saglik, giivenlik, iiretilebilirlik ve siirdiiriilebilirlik gibi ger¢ek kisitlar altinda
tasarlamak.

Ayni veya cok disiplinli takimlarda gorev almak.

x

Kontrol mithendisligi problemlerini belirlemek, formiile etmek ve ¢dzmek

Mesleki ve etik sorumluluklariin farkinda olmak

Etkin bir sekilde iletisimde bulunabilmek

Miihendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal kapsamda etkilerini anlamis
olmak

Hayat boyu 6grenmenin gerekliligine inanmis olmak ve buna uygun davranmak

Giincel konular hakkinda bilgi sahibi olmak

X|IX| X XX

-
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Kontrol miihendisligi uygulamalarinda kullanilan modern miihendislik araglarini kullanmak igin
gerekli teknik bilgi ve yeteneklere sahip olmak

=
N

Kontrol miihendisligi uygulamalarinda kullanilan karmasik donanim ve yazilim pargalarinin
tasarimi icin gerekli olan uygulamali elektrik, elektronik, haberlesme, bilgisayar ve ilgili diger
miihendislik bilgilerine sahip olmak.

Contribution of the Course to Control Engineering Program Outcomes
C: Completely, P: Partially, N: None

CONTROL ENGINEERING PROGRAM OUTCOMES

Level of
Contribution

C

P

N

an ability to apply knowledge of mathematics, science, and engineering principles to analyze and
solve control engineering problems

X

an ability to design and conduct experiments, as well as to analyze and interpret data to reach an
appropriate conclusion

an ability to design a control system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

an ability to function on same and multi-disciplinary teams

an ability to identify, formulate, and solve control engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions in a global,
economical, environmental and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

X[ X X | X[ X

an ability to use the techniques, skills, and modern engineering tools necessary  for control
engineering practice

a knowledge of electrical, electronics & communication, computer and other applied engineering
necessary to analyze and design complex systems containing hardware and software components
used in control engineering applications
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