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Dersin Onkosullari
(Course Prerequisites)

KOM 313 Geri Beslemeli Kontrol Sistemlerimin DD veya(or) KOM313E Feedback
Control Systems min DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

byContent, %)

Temel Bilim ve Mihendislik/Mimar
Matematik Temel Miihendislik lik Tasarim Genel Egitim
(Basic Sciences | (EngineeringScience) | (Engineering/Archit | (General Education)
and Math) ecture Design)
- - %100 -

DersinTanimi

Kok egrisi ve frekans tamim bolgesi yaklagimu ile diisiik dereceli kontrolor tasanimi (6zellikle PID kontrolér tiirevleri),
baskin kutup atama y6ntemi, SISO sistemlerin kontrolindeki temel kisitlamalar, kutup -sifir gdtiirmesi ile tasarim,
model esleme, i¢ model kontrolor tasarimi, zaman gecikmeli sistemlerin kontrolil, statik durum geri beslemesi ve basit
g6zleyici tasarimi

(Course Description)

Design of low-order compensators (specially variations of PID controllers) using root-locus and frequency response
approaches, dominant pole assignment technique, constraints and fundamental limitations in SISO control, design by
pole zero cancelation, model matching, internal model controller design, control of time-delay systems, static state
feedback and simple observer design

Dersin Amaci

1. Bir giris bir ¢ikisli sistemlerin analiz ve tasarimi konusunda 6 grencileri yetistirmek

2. Kontrol sistem tasariminda kok egrisi ve frekans cevabi gibi kontrol mithendisligi araglarini kullanmay1
ogrencilere 6 gretmek

Opgrencileri kontrol sistemlerinin analiz ve tasarmunda ilgili bilgisayar yazilimlarin kullanmakonusunda egitmek
Kritik diiginmeyi gelistirme ve agik uglu sorulari cevaplama konusunda pratik saglama

Ogrencilere grup calismasi ve kapsamli rapor hazirlama konusunda deneyim kazandirma

wew

(Course Objectives)

1. To trainstudents to analyze and design control systems for SISO systems.

2. Totrainstudents to use controlengineering tools like root-locus and frequency response in the design of control
systems.

3. Totrainstudents 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 forstudents to work in groups and prepare comprehensive repots.
Bu dersi basariyla tamamlayan 6 grenciler;
I T asarim kriterlerinin farkinda olarak kok egrisi ve/veya frekans tanim bolgesi yontemleri yardimiyla
kontrolor tasarlama,
II. Siirekli hal hatasini azaltacak veya yok edecek sekilde faz gerilemeli kontroldr tasarlama,
111 Gegici hal yanitin diizeltecek sekilde faz ilerlemeli kontrolér ve faz ilerlemeli-gerilemeli kontrolor
tasarlama,
Iv. Baskin kutup atama yontemi yardimiylakontrolor tasarlama,
. V. Kutup sifir gotiirme ve model esleme yontemleri ile kontrolor tasarlama,
Dersin Oérenme VI. I¢ model kontrolor tasarlama,
C' ktilari VII. Zaman gecikmeli sistemler i¢in kontrolor tasarlayabilme,
VIII.  Durum uzayinda verilen bir sistemigin kutup atama ydntemi ile durum geri besleme vektoriinti belirleme ve

(Course Learning
Outcomes)

durumlari kestirmeye yonelik basit gozleyici tasarlama

IX. Mathematica ve/veya MATLAB gibi yazilimlan kontroldr tasariminda kullanma,
X. Kisisel olarak veya grup halinde kapsamli raporhazirlama,
becerilerini kazanirlar.
Students who successfully complete this course will be able to
I Use root locus and/or frequency domain techniques to design a controller by being aware of design
specifications,
IL. Design phase lag controllers toreduce or eliminate the steady-state error,
III.  Design phase lead controller and lead-lag controller toimprove transient response,
Iv. Design controllers using dominant pole placement technique ,
V. Design controllers using pole-zero cancelation and model matching,
VL Design internalmodel controllers,
VII.  Design controllers for timedelay systems,
VIII. Determine state-feedback vector and design a simple observerto estimate states for a system,
IX.  Usesoftware packages such as Mathematica and MATLAB in controller design,
X. Prepare comprehensive reports individually and in groups, givenin state-space.




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilan
1 Kontrol sistem tasarmma girig, 6n test. I
2 Tasarmdan beklenenler, temel tasarim yontemleri, yliksek kazang ile kontrol, a¢/kapa kontrol, I, IX
tasarimda geri beslemenin etkisi, Mathematica tanitim
3 K sentezi, kok egrisi ile tasarim, faz gerilemeli kontroldr tasarmmi, PI kontrol, Mathematica I 10, IV,
Control SystemsToolbox (MACSYBOX) tanitum IX
a4 Faz ilerlemeli kontrolor tasarmu, PD kontrol, faz ilerlemeli-gerilemeli kontrol %,XIII, 1V,
5 PID kontroldr tasarimu ve katsayiayarlama ydntemleri %,XIII, v,
6 Baskin kutup atama ile kontrolor tasarmm v, IX
7 Kutup sifir gotlirmesiile kontrolor tasarmu, Notch filtreleri, model esleme vV, IX, X
8 Kontrolor tasarminda geri beslemenin getirdigi temel kisitlamalar I IX
9 Iki serbestlik dereceli kontrol, PID kontrolér tiirevleri (PI-PD kontrol vb) 1
10 Frekans tanmm bolgesi yontemlerini kullanarak K-Sentezi ve faz gerilemeli kontrolor tasarmmy, I IX
MATLAB Control SystemToolbox ve SIMULINK tanitmu
11 Frekans tanim bolgesi yontemlerini kullanarak faz ilerlemeli kontrolor tasarmu I IX, X
12 I¢ model kontrol VI, IX
13 Z‘aman gfacikmeli sistemlerin kogtroh’i, Pade yaklagim, Smith 6ngoériiciisii,zaman gecikmeli I, VII, IX
sistemlerin frekans tanim bdlgesi tasarmm
14 Durum uzaymnda tasarmm, Ackermann formiilii, Luenberger gozleyici tasarum gII, IX,
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introductiontocontrolsystemdesign, pretest. I
2 Design requirements, basicdesigntechniques, controlusinghighgain, on/offcontrol, effect of I IX
feedback in design, Mathematicatutorial
3 K Synthesis, designbyrootlocus, phaselagcontrollerdesign, PI control, Mathematica Control L1, IV, IX
SystemsToolbox (MACSYBOX) tutorial
a Phaseleadcontrollerdesign, PD control, lead-lagcontrol, Notchfilters, designby model I I, IV, IX
matching
5 PID controllerdesign and tuningtechniques I I, 1TV, IX
6 Controller designby dominant poleplacement v, IX
7 Controller designusingpole-zerocancellation, Notchfilters, model matching Vv, IX, X
8 Basic limitationsimposedbyfeedback in controllerdesign I IX
9 Twodegrees of freedomcontrolstructures, PID controllerderivatives (PI-PD controletc) i
10 K-synthesis and phaselagcontrollerdesignusingfrequency domain techniques, MATLAB I IX
Control SystemToolbox and SIMULINK tutorial
11 Phaseleadcontrollerdesignusingfrequency domain techniques L IX, X
12 Internal model control VI, IX
13 Control of time delaysystems, Padeapproximation, Smith predictor, frequency domain design | I, VII, IX
of time delaysystems
14 Statespacedesign, Ackermannformula, Luenbergerobserverdesign VIII, IX, X




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilanylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi

12 |3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.

Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahigoz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farklidinleyici gruplaryla etkili iletisim kurabilme becerisi. X

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik g6ztimlerinin
kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini gozéninde bulundurarakbilinglikararlar
verme becerisi.

Uyeleri bidikte liderlik saglayan, i sbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deneygelistirme, yliriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin mithendislik X
yargisinikullanma becerisi.

Uygun 6grenme stratejileri kullanarakihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

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

An ability to identify, formulate, and s olve complex engineering problems by a pplying principles of X
engineering, science, and mathematics.

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

An ability to communicate effectively with a range of audiences. X

An ability to recognize ethical and professional responsibilitiesin e ngineering situations and make
informed judgments, which must consider the impact of engineeringsolutions in global, economic,
environmental, and sodetal contexts.

An abilityto function effectively on a team whose members together provide | eadership, 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)
10.07.2019




Relationship of the Course toControl and Automation Engineering Student Outcomes
Outcome 1 2 3 4 5 6 7
Level of Contribution 3 3 2 - 2 2 1
Scaling :1: Little 2: Partial 3: Full

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

Ders Kitabi Norman S. Nise (2019), “Control Systems Engineering”, John-Wiley&Sons, ISBN: 978-
(Textbook) 1119590132
Gene F. Franklin,J. David Powell, Abbas Emami-Naeini(2019), Feedback Control of
DynamicSystems, Global Edition, 8th Edition, Pearson, ISBN: 978-1292274522
Diger Kaynaklar G.C.Goodwin, S.F.Graebe and M.E. Salgado (2001), “Control System Design”, Prentice-Hall,
(OtherReferences) New-Jersey, USA, ISBN: 0-13-958653-9

LiupingWang(2019) PID Control System Design and AutomaticTuningusing
MATLAB/Simulink, Wiley—IEEE, ISBN: 978-1119469346

Odevlerve Projeler

Ogrencilereverilecek ddevler {ic hafta sonra toplanacaktir.ilkiki 6devkisisel, ticlincii ve
dordincli 6devler grup calismasina dayaliolacaktir.

(Homework & Projects)

Allhomeworkproblemsareto be handed in threeweeksaftertheyareassigned. First
twoassignmentswill beaccomplishedindividually, whereasthird and
fourthassignmentsaredonein groups.

Laboratuar Uygulamalari

Laboratuvara devam ve performans takibi yapilarak 6grencilerin laboratuvar notu
belirlenecektir. Ayrica, kisa sinavlar laboratuvarsaatlerindeyapilarak 6grencilerin kontrol
problemlerinin ¢coziminde ilgilibilgisayar yazilimlarini kullanmasina olanak saglanacaktir.

(Laboratory Work)

Attendance and performance inlaboratorieswill be followedtodeterminethelaboratory
mark forstudents. Besides, quizzeswill bemade in
laboratorysessionstoallowstudentsuserelevantcomputersoftwaretosolvedesignproblems.

Bilgisayar Kullanimi

Dersinlaboratuvar seanslarinda Mathematica ve/veya MATLAB yazilimlarikullanilacaktir.
Ayrica bltin 6devlerinyapilmasisirasinda 6grencilerin buyazilimlardan agirhkliolarak
faydalanmasibeklenmektedir.

(Computer Usage)

Mathematica and/or MATLAB softwarewill beused inthelaboratorysessions of thecourse.
Besides, studentsareexpectedtousetheseprograms at a greatextent inthesolution of
homeworkassignments.

Diger Uygulamalar

Bu derste 6n-test ve son-test uygulamalariyapilmaktadir.Ontestin birinci hafta
laboratuvar seansindayapilmasi, sontestinisefinal sinaviilebirlikte yapilmasi
ongorilmistlr. Son testin not ortalamasina katkis1 %15 olarak belirlenmistir.

(Other Activities)

Pre-test and post-testsaremade inthiscourse. Pre-testis madein
thefirstweeklaboratorysession,and post-testis madewiththe final exam. Thecontribution
of post-test to mark average is determined as 15%.

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlar
(Midterm Exams)

1

%20

Kisa Sinavlar
(Quizzes)

%12

Basarl Degerlendirme
Sistemi

Odevler
(Homework)

%21

Projeler
(Projects)

(Assessment Criteria)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

%6

Diger Uygulamalar
(Other Activities)

%1 (ON TEST / PRETEST)

Final Sinawvi
(Final Exam)

%40




	Dersin Kontrol ve Otomasyon Mühendisliği Öğrenci Çıktılarıylaİlişkisi
	Relationship of the Course to Control and Automation EngineeringStudent Outcomes

