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Dersin Ad1

Course Name

Otomatik Kontrol

Automatic Control

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

Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | U_IY gtula_mla Il:at;ora;uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 362E 6 3 5 3 0 0
Boliim / Program [Jgak Miihendisligi, Uzay Miihendisligi
(Department/Program) [Aeronautical Engineering, Astronautical Engineering

Dersin Tiirii
(Course Type)

Temel Miihendislik Dersin Dili Ingilizce
Fngineering Science (Course Language) English

Dersin Onkosullar
(Course Prerequisites)

(MAT 201 MIN DD OR MAT 201E MIN DD) AND (DNK 201 MIN DD OR DNK
201E MIN DD) AND (ELE211 MIN DD OR ELE211E MIN DD OR ELK221
MIN DD OR ELK221E MIN DD)

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
20% 65% 10% 5%

Dersin Icerigi

(Course Description)

Otomatik kontrol sistemlerine giris. Otomatik kontrolun kisa tarihi. Kontrol
sistemlerinin siniflandiriimasi. Kontrol prensipleri. A¢ik ¢evrim sistemler.
Kapali ¢evrim sistemler. Laplace doniisiim metodu. Laplace doniisiimiiniin
ozellikleri. Tranfer fonksiyonlar1 ve blok diyagramlari. Isaret akis grafikleri.
Konrol sistemlerinin zaman bolgesinde analizi. Birinci mertebeden sistemler.
Ikinci mertebeden sistemler. Sistemlerin zaman yanitlar1. Sistemlerin kararl

hal hatasi. Dogrusal geri beslemeli kontrol sistemlerinin kararlilik analizi.
Kararlilik kavrami. Routh Hurwitz kararlilik kriteri. Koklerin yer egrisi kavrami.
Koklerin yer egrisi yontemi ve ¢izme islemleri. Ornekler.

Introduction to automatic control systems. Brief history of automatic control.
Classification of control systems. Principles of control. Open loop systems.
Closed loop systems. Laplace transform method. Properties of Laplace
transform. Transfer functions and block diagrams. Signal flow graphs.
Analysis of control systems in the time domain. First order systems. Second
order systems. Time responses of systems. Steady state error of systems.
Stability analysis of linear feedback control systems. The concept of stability.
Routh Hurwitz stability criterion. The root locus concept. Root locus method.
The root locus procedures. Examples.

Dersin Amaci

(Course Objectives)

1.0tomatik sistemler, ugak ve uzay araglari, giidiimlii fiize sistemleri, imalat
sanayisi, haberlesme sistemleri, ekonomi ve vb. ayrilmaz bir pargasidir.
2.Bu kursun amaci otomatik kontrolun temel kavramlarini, prensiplerini,
tanimlarini, transfer fonksiyonlarini, zaman bélgesinde analiz ve kararlilik
belirleme yontemlerini icermektedir.

gereken zaruri bir derstir.

1.Automatic control systems are an integral part of aircraft and space vehicle
systems, missile guidance systems, manufacturing industries,
communications systems, economics, and etc.

2.This course aims to introduce the basic concepts, control principles and
definitions of automatic control, transfer function, time domain analysis and
stability of control systems.

3.Automatic control is one of the basic necessary courses for teaching

aerospace engineering students.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen dgrenciler:

. Otomatik Kontrol iin temel kavram ve prensiplerini bilme (a3,c3,d3,f2,i2)

. Sade dinamik sistemleri (mekanik, elektrik, vs.) ifade edebilme (a3,c2,d3,e3,h2,k3)

. Laplace transformu yontemini ve 6zelliklerini kavrama (a3,e3.k3)

. Dinamik sistemin transfer fonksiyonunu elde edebilme (a3,c3,d3,e3,h2,e2,j2)

. Acik dongiilii ve kapali dongiilii kontrol sistemlerini ifade edebilme (a3,b2,c3,d3,e3,h2,j2,k3)
. Kontrol sistemlerini zaman bdlgesinde analiz edebilme (a2,b2,c3,¢3,j2)

. Birinci ve ikinci mertebeden sistemleri analiz edebilme (a2,b2,c3,e3,j2)

. Kararhlik kavramlari ve yontemlerini (Routh kriteri, vs.) kullanabilme (a2,b2,c3,e3,j2)

. K&klerin yer egrisi yontemini kullanabilme (a2,b2,c3,e3.j2 )

10. Kontrol sistemlerinde Matlab ve Simulink programin: kullanabilme (b3,c3,d3,e3,j2,k3) becerilerini
kazanir.
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Student, who passed the course satisfactorily can:

1. understanding the basic definitions and principles of automatic control (a3,c3,d3,f2,i2)

2. have a basic knowledge on various types of mechanical, electrical, etc. dynamical systems (a3,c2,d3,e3,h2,k3)

3. have a knowledge about Laplace transform method and properties of the transformation (a3,e3,k3)

4. be able to obtain transfer functions and state state representation of dynamical systems (a3,¢3,d3,e3,h2,e2,j2)

5. be able to understand the representation of open loop and closed loop control systems (a3,b2,c3,d3,e3,h2,j2,k3)

6. have a knowledge about the time domain analyze of control systems, to split them as transient and steady state responses
(a2,b2,c3,e3,j2)

7. be able to understand the transfer functions of the first and second order systems, and the notion of steady state error
(a2,b2,c3,e3,j2)

8. be able to understand the concept of stability and the satability methods of the linear systems (a2,b2,c3,e3,j2)

9. have a knowledge of root locus analyze method of control systems (a2,b2,c3,e3,j2 )

10. to have a knowledge of MATLAB and SIMULINK programming in control systems (b3,c3,d3,e3,j2,k3)

Ders Kitabi
(Textbook)

Katsuhiko Ogata, 2008, Modern Control Engineering, Fourth Edition,, Prentice Hall, New Jersey,
ISBN:0 13 043245.

Benjamin, C. Kuo (Cev. Prof. Dr. Atilla Bir), 2008, Otomatik Kontrol Sistemleri, Literatiir Yayinlari,
Istanbul, ISBN:975

7860 94. Richard Dorf and Robert Bishop, 2008, Modern Control Systems, 8.Edition, Addison Wesley,

Menlo Park, CA, ISBN:0 201 37677.

Diger Kaynaklar
(Other References)

Odevler ve Projeler

(Homework & Projects

Otomatik kontrol sistemlerine dair 6rnekler.

Laplace transform yonteminin uygulamalari. .

Agik ve kapali ¢eviim sistemlerinin transfer fonksiyonlarinin bulunmas.
Birinci ve ikinci mertebeden sistemlere dair 6rnekler.

Zaman }Xa_mtl_ar_mm hesaplanmast.

Routh Kriterinin uygulamalari.

Koklerin yer egrisi yonteminin uygulamalari

Matlab& Simulink benzetimleri.

Ornekler.

Exxarﬁé"%sof%ro%”t‘}?e L con ?a'lrs.g e nethod
ngp?es Por obtammg t%e transfer functions of open and closed loop systems.
E)é?cmPalei% rf]o(g first eang sgcc;rgd order systems.
ppHcattlon offﬂguth ?rlt%rlén. Examples.
Application of the Root Locus method. Examples.
atlab& Simulink simulations.
Examples.

Laboratuar Uygulamalan

(Laboratory Work)

Kontrol ve aviyonik labaratuarinda ¢alismalar.

Studies in Control and Avionics lab.

Bilgisayar Kullanimi

Kontrol sistemlerinin Matlab Simulink programlamasi, Alistirmalar.

(Computer Use) Matlab Simulink programming for control systems, practices.
Diger Uygulamalar Firmalarda faliyette olan kontrol sistemlerinin taninmasi
(Other Activities) Learning of active control systems

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Savlar 1 15%
(Midterm Exams)

Kisa Smavlar 1 10%
(Quizzes)

Odevler 2 10%
(Homework)

Projeler 1 15%
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)




Diger Uygulamalar _
(Other Activities)
Final Sinavi 50%
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Otomatik kontrol sistemlerine giris 1-2
2 Kontrol prensipleri 1-2
3 Laplace doniisiim yontemi 2-3-4
4 Laplace doniisiim yonteminin 6zellikleri 2-3-4
5 Sistemlerin transfer fonksiyonlari: Basit rnekler. 3-4-5
6 Kontrol sistemlerinin zaman bolgesinde analizi. 5-6
7 Birinci ve ikinci mertebeden sistemler. 6-7
8 Ara Sinav 1 1-2-3-4-
5
9 Sistemlerin siirekli hal hatas1 6-7
10 Sistemlerin zaman yanitlan 7
11 Dogrusal sistemlerin kararlilik analizi 7-8-9
12 Routh Hurwitz yontemi. Ornekler 8-10
13 Koklerin yer egrisi yontemi. Ornekler. 4-9-5-10
14 Ara Sinav 2 6-7-8-9-
10
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to automatic control systems 1-2
2 Principles of control 1-2
3 Laplace transform method 2-3-4
4 Properties of Laplace transform 2-3-4
5 Transfer functions of systems. Simple examples 3-4-5
6 Analysis of control systems in the time domain 5-6
7 First and Second order systems 6-7
8 MID TERM EXAM | 1-2-3-4-5
9 Steady state error of systems 6-7
10 Time Responses of systems 7
11 Stability analysis of linear systems 7-8-9
12 Routh Hurwitz method. Examples 8-10
13 Root locus method. Examples 4-9-5-10
14 MID TERM EXAM I 6-7-8-9-
10
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1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




