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Geribeslemeli kontrol sistemlerine giris. Gegici zaman ve siirekli hal davranis kriterleri.
DersinTanimi Kararliik analizi. Koklerin geometrik yerleri. Frekans tanim bdolgesi kriterleri. Nyquist
Diyagramu ve Nyquist Kararlilik Kriteri. Bode Diyagramlar. Kapali ¢evrim frekans cevabi.
Durum uzay1 gosterilimleri.

Course Description - — - -
( P ) Introduction to feedback control systems. Criteria for transient response analysis and steady

state errors. Stability analysis. Root- Locus plots. Frequency domain criteria. Nyquist diagram
and Nyquist stability criterion. Bode diagrams. Closed-loop frequency response. State-space
representations.

1. Ogrencileri dogrusal s tirekli kontrol sistemlerinin analizini yapmak lizere e gitmek

2. Ogrencileri, kdklerin yer egrisi, frekans cevabi ve durum uzayigdsterilimleri gibi kontrolmuhendisligi
araglarinikullanmak izere e gitmek,

3.Kontrol Mihendisligi problemlerini ¢ozmek igin yazilim paketleri kullanabilme deneyimi saglamak

4 .Elestirel dlisinme becerilerini gelistirme ve agik sorunlarin ¢dzim{igin yetilerini attirma imkani
(Course Objectives) saglamak,

Dersin Amaci

1.To train students to analyze continuous linear control systems

2.To train students to use control engineering tools like root-locus, fre quency re s ponse methods and
state space representations.

3.To provide experience in using software packagesto solve control problems.

4.To provide practice for developing critical thinking skills and solvingopen ended problems.

|. Geribesleme kavramini anlamis olma

I1.Gegici ve slirekli durum sistemya nitlarini bilme,

I11.Zaman tamm bolgesikriterlerini kullanabilme,

IV. Kararlilikkavramini anlamis olma ve RouthHurwitz Kriterinikullanma,
Dersin 6grenme V. Koklerin geometrik yer egrisini ¢izebilme ve yorumlama,

VI. Frekans tanim bélgesi kriterlerini bilme,

Ciktilan VII. Nyquist diyagramini gizebilme ve kararhlik kriterini kullanma,
VIIIl. Bode diyagramlarinigizebilme ve yorumlama,

(Course Learning IX. Kapaligevrimfrekans cevaplarini yorumlama,

Outcomes) I.Understand the concept of feedback,

II.Know the transient and steady state system responses

I11. Use the time domain criteria

IV.Understand the concept of stabilityand use the Routh Hurwitz Criterion,
V. Draw and interpretthe root locus of continuous linear controlsystems,
VI. Use the frequency domain criteria,

VII. Draw and interpret Nyquist diagrams anduseNyquist Stability Criterion,
VIII. Draw and interpret Bode diagrams

IX.Interpret the closed loop system frequency responses.




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilan
1 Geribeslemelikontrol sistemlerine giris, |
2 Sistemlerin gegici hal cevaplari, I
3 Sistemlerin stireklihal cevaplari, 1]
4 Zamantanimbolgesikriterleri 11
5 Kararlilhk analizive RouthHurwitz kararhlik kriteri \Y}
6 Koklerin geometrik yer e grisi teknigi \Y
7 Koklerin geometrik yer e grisi teknigi \Y;
8 Frekans tanim bolgesi kriterleri VI
9 Nyquist diyagrami VI
10 Nyquist diyagrami il
11 Nyquist kararlilik kriteri VI
12 Bode diyagramlari VIII
13 Bode diyagramlari VIII
14 Kapali gevrimfrekans cevaplari IX
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introductiontofeedbackcontrolsy stems. I
2 Transientresponses, I
3 Steady stateresponses, 1i
4 Time domain criteria I
5 Stability analy sisandRouthHurwitzstability criterion v
6 Rootlocustechniques Vv
7 Rootlocustechniques v
8 Frequency domain criterions Vi
9 Ny quistdiagrams VI
10 Ny quistdiagrams Vil
11 Ny quiststability criterion Vil
12 Bodediagrams Vil
13 Bodediagrams Vil
14 Closed-loopfrequencyresponse IX




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
1|12 3
Miihendislik, fen ve matematikilkelerini uygulayarak karmasik mtihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zelgereksinimleri saglik, glivenlik ve X
refahigoz 6niine alarak¢ézim Gireten miihendislik tasarimi uygulama becerisi.
Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik goziimlerinin X
kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6zéniinde bulundurarakbilinglikararlar
verme becerisi.
Uyeleri bidikte liderlik saglayan, i sbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug cikarmak icin mithendislik X
yargisinikullanma becerisi.
Uygun 6grenme stratejileri kullanarakihtiyag¢ duyuldugunda ye ni bilgi edinme ve uygulama becerisi. X
Olcek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course toControl and Automation EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
An abilityto identify, formulate, and solve complex e ngineering problems by a pplying principles of X

engineering, science, and mathematics.

An abilityto apply engineering design to produce solutions that meet s pecified needs with consideration | X
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An abilityto recognize ethical and professional responsibilitiesin engineering situations and make X
informed judgments, which must consider the impact of engineeringsolutions in global, economic,
environmental, and sodetal contexts.

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

An abilityto develop and conduct appropriate experimentation, analyze andinterpret data, and use X
engineering judgment to draw condusions.

An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies. X

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

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Bagari degerlendirme sistemi(Course materials and Assessment criteria)

-B J Kuo (1999) “Automatic Control Sy stems”, Wiley &Sons,
ISBN-100133047598, ISBN-139780133047592
-B J Kuo (1999) “Otomatik Kontrol Sistemleri”, translator: A Bir, Literatiir Yaynlari,

Ders Kitabi Istanbul, Turkey, ISBN: 975 — 7860-94-8
(Textbook)
-N.S. Nise(2004), ““ Control Sy stemsEngineering”’,John Wiley &Sons, ISBN: 0-471-44577
Dizer Kavnaklar -C.J. Phillipsand R.D. Harbor (1988), “Feedback Control Systems” Prentice-Hall, New
gﬁ avf akia York, USA, ISBN: 0-13-313917-4
(OtherReferences) -J. Van de Vegte (1994), “Feedback Control Systems”, Prentice-Hall, New York, USA,

ISBN: 0-13-191503-7

Odevlerve Projeler
(Homework & Projects)

Ogrencilere verilecek devler iki hafta icinde teslim edilecektir.

Homeworkassignmentswill be submittedwithintwoweeks.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Ogrencilerin 6devlerinde M atlab Control Toolbox ve SIMULINK programlarini kullanmalari
Onerilir.

StudentarerecommendedtouseM atlab Control Toolboxand SIM ULINK
programsfortheirhomeworkassignments.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yilici Sinavlani

0,
(Midterm Exams) 2 %50

Kisa Sinavlar
(Quizzes)

Odevler

[s)
(Homework) 3 %10

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(OtherActivities)

Final Sinavi

0,
(Final Exam) 1 %40
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