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Course Name

Automatic Control

. . Course Implementation, Hours/Week
Code Semester | Local Credits | ECTS Credits . -
Theoretical Tutorial Laboratory

MEK 316 6 2 4 2 0 0
Department/Program | Mechatronics Engineering
Course Type Compulsory \ Course Language \ Turkish
Course Prerequisites | None

C o Engineering Engineering General
ggz{(‘:’ﬁ tC;;egory by Basic Sciences Science Design Education
’ 30% 50% 15% 5%

Course Description

Introduction to automatic control systems, Laplace transformation, transfer functions
block diagrams and simplification, open and closed loop systems, industrial control
organs, transient and permanent regime response, control of first and second order
systems, permanent state failure, stability analysis, root locus analysis.

Course Objectives

To teach students the concept of automatic control, the acquisition of mathematical
models and transfer functions of physical systems, block diagrams and signal flow
diagrams, industrial control organs, time behavior and stability analysis of systems.

Course Learning

The students who take the course will be able to;
I.  Know the concept of Automatic Control.
Il.  Obtain the transfer function of a dynamic system.

1. Know and reduce Block Diagrams.

Outcomes IV.  Express open and closed loop control systems.
V.  Analyze first order and second order systems.
VI.  Classify industrial control organs.
VII.  Know the concept of stability and make analysis methods.
Textbook I.  Otomatik Kontrol Sistemleri, Benjamin, C. Kuo (Cev. Prof. Dr. Atilla Bir),

Literatiir Yayinlar1, 2008.

Other References

. Modern Control Engineering, Katsuhiko Ogata, Prentice Hall, New Jersey,

2008

Homework & Homework is given to students (one)

Projects

Laboratory Work None

Computer Use Applications of control systems with Matlab Simulink software

Other Activities One Quiz
Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 1 5%
Homework 1 5%

Assessment Criteria | Projects - -
Term Paper/Project - -
Laboratory Work - -
Other Activities - -
Final Exam 1 60%




Course Plan

Weeks Topics Course Outcomes
1 Introduction to automatic control systems I
2 Laplace transformation and properties I, 11, I
3 Transfer functions of systems I, 11, 1l
4 Block diagrams i, 1, v
5 Block diagram applications I, 1, v
6 Signal flow graphs I, 1, v
7 Analysis of control systems in the time domain i, 1, v
8 Midterm Exam
9 First order systems I,V
10 Second order systems I,V
11 Industrial control organs I, VI
12 Time response of systems I, VI, VII
13 Stability analysis of linear systems (Routh Hurwitz method) I, VI, VIl
14 Root locus method I, VI, VII
15 Final Exam
16 Final Exam

Relationship between the Course and Program

Program Outcomes

Level of Contribution

An ability to identify, formulate, and solve complex engineering problems
by applying principles of engineering, science, and mathematics

X

An ability to apply engineering design to produce solutions that meet
specified needs with consideration of public health, safety, and welfare, as
well as global, cultural, social, environmental, and economic factors

X

An ability to communicate effectively with a range of audiences

An ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
the impact of engineering solutions in global, economic, environmental, and
societal contexts

An ability to function effectively on a team whose members together
provide leadership, create a collaborative and inclusive environment,
establish goals, plan tasks, and meet objectives

An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions

An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies

Lecturer Assist. Prof. Dr. Safar POURABBAS

Date

25.04.2024




ISTANBUL GELIiSIM UNIVERSITESI

DERS KATALOGU
Dersin Ad1 Otomatik Kontrol
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar

MEK 316 6 2 4 2 0 0
Boliim/Program Mekatronik Miihendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkge
Dersin Onkosullar Yok

s - Temel Miihendislik Insan ve Toplum
Egzlr(l;igseirg/ge Gore Temel Bilim Miihendislik Tasarimi Bilim

gorist> 30% 50% 15% 5%

Dersin Igerigi

Otomatik kontrol sistemlerine giris, Laplace doniisiimii, transfer fonksiyonlar1 blok
diyagramlar1 ve basitlestirme, acik ve kapali ¢evrimli sistemler, endiistriyel kontrol
organlari, gecici rejim ve daimi rejim cevabi, birinci ve ikinci dereceden sistemlerin
kontrolii, kalic1 hal hatasi, kararlilik analizi, kok yer egrisi analizi.

Dersin Amaci

Ogrencilere, otomatik kontrol kavramini, fiziksel sistemlerin matematik modellerinin
ve transfer fonksiyonlarinin elde edilmesini, blok diyagramlarini ve isaret akis
diyagramlarini, endiistriyel kontrol organlarini, sistemlerin zaman davranisini ve
kararlilik analizlerini 6gretmektir.

Dersin Ogrenme
Ciktilari

Bu dersi alan dgrenciler;
I.  Otomatik Kontrol kavramini bilir.
Il.  Dinamik bir sistemin transfer fonksiyonunu elde edebilir.
I1l.  Blok Diyagramlarini bilir ve indirger.
IV.  Agcik ve kapali ¢evrimli kontrol sistemlerini ifade eder.

V. Birinci ve ikinci dereceden sistemleri analiz edebilir.

VI.  Endiistriyel kontrol organlarini siniflandirabilir.
VII.  Kararlilik kavramini bilir ve analiz yontemlerini kullanabilir.
Ders Kitab1 I.  Otomatik Kontrol Sistemleri, Benjamin, C. Kuo (Cev. Prof. Dr. Atilla Bir),
Literatiir Yayinlar1, 2008.
Diger Kaynaklar I.  Modern Control Engineering, Katsuhiko Ogata, Prentice Hall, New Jersey,
2008
Odevler ve Projeler | 1 adet yiligi 6dev verilir
Laboratuvar Yok
Uygulamalari
Bilgisayar Kullammi | Matlab Simulink yazilimi ile kontrol sistemleri uygulamalari
Diger Uygulamalar | 1 Quiz
Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l ici Sinavlari 1 30%
Kisa Sinavlar 1 5%
Basarl C)devler 1 5%
Degerlendirme Projeler - -
Sistemi Dénem Odevi/Projesi - -
Laboratuvar Uygulamasi - -
Diger Uygulamalar - -
Final Sinavi 1 60%




Ders Plam

Hafta Konular Dersin Ciktilar:
1 Otomatik kontrol sistemlerine girig I
2 Laplace doniisiimii ve 6zellikleri (T
3 Sistemlerin transfer fonksiyonlari I, 11, I
4 Blok diyagramlar1 I, 1, v
5 Blok diyagramlar1 uygulamalar I, 1, v
6 Isaret akis diyagramlar1 I, 1, v
7 Kontrol sistemlerinin zaman bolgesinde analizi i, 1, v
8 Ara Sinav
9 Birinci dereceden sistemler I,V
10 Ikinci dereceden sistemler (Y
11 Endiistriyel kontrol organlari I, VI
12 Sistemlerin zaman cevabi I, VI, VII
13 Dogrusal sistemlerin kararlilik analizi (Routh Hurwitz yontemi) I, VI, VII
14 Koklerin yer egrisi yontemi I, VI, VII
15 Final Smav1
16 Final Sinav1

Dersin Programla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar)

Katki Seviyesi

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmagsik
miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

X

Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal,
cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan
cozlimler liretmek i¢in mithendislik tasarimini uygulama becerisi

X

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢6zlimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
yarattig1, hedefler belirledigi, gorevleri planladig1 ve hedefleri karsiladig1 bir
ekipte etkin bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi Dr. Ogr. Uyesi Safar POURABBAS

Tarih 25.04.2024




