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Dersin Adi Course Name
Kontrol Sistemlerinde Durum Uzay1 Y 6ntemleri 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) | (BCTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
KON405E 7 3 4.5 3 0 0
Boliim / Program Kontrol ve Otomasyon Miihendisligi Boliimii/ Kontrol ve Otomasyon Miihendisligi
(Department/Program) | Program
(Control and Automation Engineering Department/ Control and Automation
Engineering Programme)
Dersin Tiirii Dersin Dili

(Course Type)

Zorunlu (Compulsory) Ingilizce (English)

(Course Language)

Dersin Onkosullan | KON313 Geribeslemeli Kontrol Sistemleri MIN DD
(Course Prerequisites) | ( KON313 Feedback Control Systems MIN DD)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9
(Course Category _ _ %100 _
by Content, % )

Dersin Icerigi

(Course Description)

Kontrol sistemlerinin analiz ve tasarrmmda durum degiskenleri yontemi; ¢esitli yapisal kanonik
bicimlerin incelenmesi; yonetilebilirlik, gozlemlenebilirlik, kararl kilmabilirlik ve sezilebilirlik;
ayrngtirma ilkesi; durum geribeslemesi tasarim yontemleri; durum geribeslemesi ile kutup atama
ve ¢ikig geribeslemesi ile kismi kutup atama; goézleyiciler, gézleyici tasarim ve geribeslemeli
kontrol sistemlerinin olusturulmasi; Lyapunov kararhlik kriteri

State variable analysis of 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 criteria.

Dersin Amaci

(Course Objectives)

1. Odrencilere kontrol sistemlerinin durum uzayinda analiz ve tasanminin 6égretilmesi.

2. Kontroledilebilirlik, gozlenebilirlik, kararlilastirilabilirlik ve sezilebilirlik gibi durum uzayi
kavramlannin 6grenciler tarafindan anlasiimasini saglamak ve bu kavramlan
kullanarak sistem dinamigini geribesleme yardimi ile istenilen yénde
degistirebileceklerini 6gretmek.

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

Durum uzayiydntemlerini mihendislik sistemlerine uygulama becerisi kazandirmak.
Ogrencilere grup calismalariyapma olanagi saglamak.

Ogrencilerin bilimsel rapor hazirlama konusundaki yeteneklerini gelistirmek.

w

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

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 practice for developing critical thinking skills and solving open ended
problems.

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

6. To provide practice in preparing scientific reports.

Mlow s

Dersin Ogrenme
Ciktilan

(Course Learning

1. Cok degiskenli geribeslemeli kontrol sistemlerinin, dogrusal durum geribeslemesi ve
cikis geribeslemesi ile istenilen 6lgutleri saglatacak sekilde tasarimi.

2. Bilgisayar yazilim araglarinin kontrol sistemlerinin analiz ve tasariminda kullaniimasi.

3. Modern kontrol sistemlerine ait kavramlann anlasiimasi ve kontrol problemlerinin
¢6zUimiinde kullaniimasi.

4. Gerek bireysel gerek takim iginde galisarak mihendislik problemlerinin géziilmesi.

5. Etkiliiletisim ve rapor sunma yetisinin kazanilmasi.




Outcomes) 1. Design multivariable feedback control systems such as linear state feedback andoutput
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.
4. Work individually as well as in teams to solve engineering problems.
5. Communicate effectively and present reports.
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Giris 1
2 Kontrol sistemlerinin durum degiskeni analizi 1
3 Cesitli yapisal kanonik bigimlerin elde edilmesi 1
4 Kontrol edilebilirlik ve kararlilagtmlabilirlik 1,5
5 Gozlenebilirlik ve sezilebilirlik 1
6 Geribeslemeli kontrol sistemlerinin tasarmminda durum uzayi yéntemleri 2,3,4,5
7 Durum geribeslemesiyle kutup atama 2,3,4
8 Aynstirma ilkesi 2,3,4,5
9 Gozleyiciler 1,5
10 Gozeyiciler 1,5
11 Gozleyiciler kullanarak geribeslemeli kontrol sistem tasarmm 2,3,4
12 GoZeyiciler kullanarak geribeslemeli kontrol sistem tasarmm 2,3,4,5
13 Lyapunov’un kararlilik kriteri 1
14 Durum uzay1 yontemlerinin ileri kontrol tekniklerinde uygulanmasi 3
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Introduction 1
2 Statevariableanalysis of controlsystems 1
3 Obtainingvariousstructuralcanonicalforms 1
4 Controllabilityandstabilizability 1,5
5 Observabilityanddetectability 1
6 State-spacemethodsfordesigningfeedbackcontrolsystems 2,3,4,5
7 Pole assignment using state feedback 2,3,4
8 Separation principle 2,3,4,5
9 Observers 1,5
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 criteria of Lyapunov 1
14 Application of state-space methods to advanced control techniques 3




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
123
1 Miihendislik, fen ve matematikilkelerini uygulayarak karmasik miihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
2 Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahigoz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
X
3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik goziimlerinin
4 kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini gozéninde bulundurarak bilinglikararlar
verme becerisi.
5 Uyeleribidikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢cikarmak icin mithendislik X
yargisinikullanma becerisi.
X
7 Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda ye ni bilgi edinme ve uygulama becerisi.
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course to Control and Automation EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An abilitytoidentify, formulate, andsolve complexengineeringproblemsbya pplyingprinciples of X
engineering, science, andmathematics.
2 An abilitytoapplye ngineeringdesigntoproducesolutionsthatmeetspecifiedneedswithconsideration of X
publichealth, safety, andwelfare, as well as global, cultural, social, environmental, andeconomicfactors.
X
3 An abilitytocommunicateeffectivelywith a range of audiences.
An abilitytorecognizeethicalandprofessionalresponsibilities in
4 engineeringsituationsandmakeinformedjudgments, whichmustconsidertheimpact of
engineeringsolutions in global, economic, environmental, andsocietalcontexts.
5 An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership, create a X
collaborativeandinclusive environment, establishgoals, plan tasks, andmeetobjectives.
6 An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpretdata, X
anduseengineeringjudgmenttodrawconclusions.
X
7 An abilitytoacquireandapplynewknowledge as needed, usingappropriatelearningstrategies.

Scaling:1:Little, 2: Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)
12.07.2019

Alternatif tablo formati6rnegi.

Relationship of the Course toControl and Automation EngineeringStudentOutcomes

Outcome 1 2 3 4 5 6 7

Level of Contribution 2 3 2 - 3 1 3

Scaling :1: Little2: Partial3: Full

Ders kaynaklari ve Basar1 degerlendirme sistemi(Course materials and Assessmentcriteria)




Ders Kitab
(Textbook)

Williams II RL. and Lawrance D.A. (2007). “Linear State-Space Control Systems”,
John Wiley, ISBN-13: 978-0-471-73555-7.

Diger Kaynaklar
(Other References)

1. Bernard F. (2005). Control System Design: An Introduction to State-Space
Methods Dover Books on Engineering, ISBN-13: 978-0486442785.

2. Bay, J. R, (1998). “Fundamentals of Linear State Space Systems”, McGraw-
Hill, ISBN-13: 978-0256246391.

3. Chen, C.T., (1998).”Linear System Theory and Design”, Oxford University
Press, ISBN13: 9780195117776.

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 Uygulamalar

(Laboratory Work)

Bilgis ayar Kullanim

(Computer Use)

Ogrencilere 6devlerde Matlab Control Toolbox ve SIMULINK programlarindan
yararlanmalar1 6nerilmektedir.

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

Diger Uygulamalar

(Other Activities)

Basarn Degerlendirme
Sis temi

(Assessment Criteria)

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

Yl ici Sinaviari

%35
(Midterm Exams) 1 7

Kisa Sinaviar
(Quizzes)

Odevler

%20
(Homework) 4 ’

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinaw1

(Final Fxam) 1 %d5
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