2023 - 2024 / EMAK331 - Automatic Control / Automatic Control

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Automatic Control / Automatic Control

Ders Kodu / Course Code

EMAK331

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Dersin 6n kosulu bulunmamaktadir.

Amaci / Purpose

Otomatik Kontrole Giris: Sistem, kontrol ve otomatik kontrol; degisken tipleri (giris-cikis,
kontrol, bozucu degiskenleri hakkinda bilgi kazanmak

Introduction to Automatic Control: System, control and automatic control; variable
types (to gain knowledge about input-output, control, disruptive variables)

igerigi / Content

Kontrol Sistemlerinin temel tanimlan ve karakteristigi, Acik ve Kapali Cevrim Kontrol, Basit
Kontrol Modlari, P,PI,PID Kontrol, Laplace kullanarak fiziksel sistemlerin analizi, Zaman
cevaby, isaret Akis Diyagramlar, Durum denklemleri, Dogrusallagtirma, PID
Parametrelerinin Ayarlanmasi, Kararllik ve kriterleri, Kéklerin Yer Egrisi, Frekans cevabi
kavrami, MATLAB ile kontrol sistemlerinin modelleme ve similasyonu

Basic definitions and characteristics of Control Systems, Open and Closed Loop
Control, Simple Control Modes, P,PI,PID Control, Analysis of physical systems using
Laplace, Time response, Signal Flow Diagrams, State equations, Linearization,
Adjusting PID Parameters, Stability and criteria, Locus of Roots, Frequency response
concept, Modeling and simulation of control systems with MATLAB

Onerilen Diger Hususlar /
Recommended Other
Considerations

Yok

Staj Durumu / Internship Status

Yok

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

"1.0tomatik kontrol sistemleri, Ders notu
2.0Otomatik kontrol sistemleri, M. Gékbulut
3.Kontrol sistemlerine girig, B.Arifoglu
4.0Otomatik kontrol sistemleri, Benjamin C.KUQO"

"1.0tomatik kontrol sistemleri, Ders notu
2.0Otomatik kontrol sistemleri, M. Gékbulut
3.Kontrol sistemlerine girig, B.Arifoglu
4.0tomatik kontrol sistemleri, Benjamin C.KUQO"

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Siileyman Hakan Undil




OGRENME GIKTILARI / LEARNING OUTCOMES

Alant ile ilgili temel problemleri saptar, tanimlar, formdle eder ve ¢ézer Identifies, defines, formulates and solves the main problems related to the field
Alanindaki bakim uygulamalari icin gerekli olan teknik araclari secer ve kullanir Selects and uses the technical tools required for maintenance practices in the field
Alant ile ilgili bakim kapsamli ileri diizeydeki bir galismayi bagimsiz olarak yuritar Independently carries out a comprehensive advanced study in the field of care
Alant ile ilgili problemler Gzerinde bagimsiz ¢alisir Works independently on problems related to the field

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

Otomatik Kontrole Giris: Sistem, kontrol ve otomatik kontrol; degisken
tipleri (giris-cikis, kontrol, bozucu degiskenleri)

Introduction to Automatic Control: System, control and automatic
control; variable types (input-output, control, disturbance variables)

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Kontrol déngusu ve bilesenleri; Agik dongu kontrol ve kapall dongu
kontrol, agik-dongul ve kapali-déngliniin avantajlari ve dezavantajlari

Control loop and its components; Advantages and disadvantages of
open-loop control and closed-loop control, open-loop and closed-

loop.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Referans sinyal tipleri: (birim) darbe, basamak ve rampa
3 fonksiyonlari; Kontrol Sistemi Cevaplari: Gegici durum cevabi, kalici
durum cevabi ve kalici durum hatasi
Reference signal types: (unit) pulse, step and ramp functions; Control
System Responses: Transient response, steady state response, and
steady state error.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary

Techniques

4 Laplace Donlisiimi - 6rnek problem ¢oziimleri

Laplace Transform - sample problem solutions

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

Ters Laplace D6nlisimu ve kismi kesirler metodu - 6rnek problem
cozumleri

Inverse Laplace Transform and method of partial fractions - sample
problem solutions.1
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Ters Laplace Donligimii ve kismi kesirler metodu - 6rnek problem
cozumleri.
Inverse Laplace Transform and method of partial fractions - sample
problem solutions.2
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Dinamik Sistemlerin Matematik Modellemesi: Mekanik ve elektriki
sistemler; Transfer fonksiyonu.1
Mathematical Modeling of Dynamical Systems: Mechanical and
electrical systems; Transfer function.1
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 ARASINAV
MIDTERM EXAMINATION
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Dinamik Sistemlerin Matematik Modellemesi: Mekanik ve elektriksel
sistemler; Transfer fonksiyonu.2
Mathematical Modeling of Dynamical Systems: Mechanical and
electrical systems; Transfer function.2
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Blok diyagrami gosterimi: Seri, pararalel ve geri-besleme baglantis;
blok diyagramlarin sadelestiriimesi
Block diagram representation: Series, parallel and feedback
connection; simplification of block diagrams.
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1M P, Pl ve PID tipi kontrolun temelleri ve uygulamalarii

Controller Types: P, |, D, PI, PD and PID controllers
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 P, Pl ve PID tipi kontrolun temelleri ve uygulamalarn?2
Controller Types: P, |, D, PI, PD and PID controllers
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Kontrol sistemlerinin kararliigi: Routh-Hurwitz Kriteri
Stability of control systems: Routh-Hurwitz Criterion.
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Kontrol sistemlerinin bilgisayar simulasyonu ve uygulamalari
Computer simulation and applications of control systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 FINAL SINAVI

FINAL EXAMINATION
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 12.00 12.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 12.00 12.00
Proje Tasarimi /Y6netimi / Project Design/Management 2 10.00 20.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 3 10.00 30.00
Toplam / Total: 36 51.00 146.00
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Dersin AKTS Kredisi = Toplam ig Yk (Saat) / 25.00 (Saat/AKTS) = 146.00/25.00 = 5.84 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 146.00 / 25.00 = 5.84 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Alani ile ilgili temel
problemleri saptar, tanimlar,
formile eder ve ¢ozer /
Identifies, defines, formulates
and solves the main problems
related to the field

2.Alanindaki bakim
uygulamalari igin gerekli olan
teknik araglari seger ve
kullanir / Selects and uses the
technical tools required for
maintenance practices in the
field

3.Alani ile ilgili bakim kapsamli
ileri diizeydeki bir calismayi
bagimsiz olarak yuritur /
Independently carries out a
comprehensive advanced
study in the field of care

4. Alani ile ilgili problemler
lizerinde bagimsiz galisir /
Works independently on
problems related to the field

Katki Dlizeyi / Contribution Level : 1-Cok Duisiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high
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