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Control Systems Design Project

Ders Uygulamasi, Saat/Hafta

(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
KON 419E 1 3 0 0 2
Boliim / Program Kontrol ve Otomasyon Miihendisligi
(Department/Program) |(Control and Automation Engineering)
Dersin Tiirii Zorunlu(Compulsory) Dersin Dili ingilizce (English)
(Course Iype) (Course Language)

Dersin Onkosullari
(Course Prerequisites)

KON 314 Kontrol Sistem Tasarimi MIN DD
KON 314E Control System Design MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Mihendislik Miihendislik/MimarlikTasa | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) nm (General Education)
(Engineering/Architecture
Design)
- - %100 -

Dersin igerigi

(Course Description)

Dersin amaci, bir endustriyel kontrol projesinin analizi, tasarimi gerceklestirme konusunda bilgi ve beceri
kazandirmaktir. Buna ek olarak, kontrol projelerinde yaygin kullanilan uluslararasi standartlar hakkinda bilgilendirmek
ve dokiimantasyon hazirlama konusunda 6grencilerin gelisimini saglamaktir. Temel konular; endustriyel bir kontrol
projesinin temel asamalan, gérevve problemtanimlanma, analiz,donanim elemanlanninve 6lgltlerin segimi, kontrol
algorimalarinin tasarimi ve gerceklenmesi, gergcek zamanli testler, uluslararasi standartlar ve dokiimantasyon.

This course aims to analyze, designandimplement an industrial control project. In addition to those efforts, broad
knowledge on international standards and documentation of control projects are alsosupplied. The main topics to be
covered include basicsteps inindustrial control projects, task and problem definitions and analysis, selection of
hardware elements andselection criterias, design and implementation of control algorithms, real-time tests for control
systems,commonintemational standards for industrial control, systems and documentation of a control project.

Dersin Amaci

(Course Objectives)

1.  Ogrencilere kontrolsistemlerinin gerceklenmesinintemel asamalanniilkelerini 6gretmek ve bir kontrol sistem
projesinin tanimlanmasi gelistiriimesi ve gérev paylasimi konusunda beceri ve tecriibe kazaProjenin tasarim
asamasinda sistemde kullanilacak donanimi ve basarim élgutlerinin segilmesi konusunda bilgi kazandirmak

2. Projenintasanmasamasinda sistemde kullanilacakdonanimi ve basanm élgltlerinin segilmesi konusunda bilgi
kazandirmak.

3. Kontrol algoritmalarnnin tasariminin, gergeklenmesinin ve kontrol sistemlerinin gercek zamanli testlerinin nasil
yapilacagi ve 6nemi konusunda 6grencileri bilgilendirmek.

4. Ogrencilere Matlab/Simulink kullanarak kontrol sistemlerinin modellemesi, analiz, tasarimi ve robotik sistemlerin
benzetimini olusturma konusunda yardimci olmak, takim ¢alismasina tesvik etmek ve bir

5. Ogrencilereyazilive sézliiiletisimlerini gelistirme ve kiitiiphane, internet kullanma becerilerinin gelistirmelerine
olanak tanimak, yaygin olarak kullanilan uluslararasi standartlar ve dokiimantasyon konusunda 6grencilere gerekli
bilgi ve beceriyi vermek

1. Toteachstudentstounderstandbasicsteps in controlsystemsimplementationandtodeveloptaskand problem
definitionforcontrolsystemprojects.
2. Toteachstudentstodevelopselection of hardwareelementsandselectioncriteria

3. Toshowstudentsdesignandimplementation of controlalgorithms in
controlsystemsandtoteachstudentstounderstandreal-time testsforcontrolsystems
4. Toassiststudentstolearnuse of Matlab/Simulinkto model, analyze,

controlandsimulateroboticsystemsandtoprovideexperiencetoworkin teams

5. Toprovidestudents an opportunitytoimprovewrittencommunicationskillsandtouse internet
andlibraryresourcesandtoshowstudentsthecommoninternationalstandardsforindustrialcontrol systemsandals othe
documentation ofa controlproject

Dersin Ogrenme
Ciktilan

Bu dersi basariyla gecen 6grenciler:

. Kontrol sistem tasarim projeleri gelistirme konusunda bilgi kazanir

.Donanim elemanlarinin ve élgitlerin segimi bilgilerini gelistirir

. Kontrol sistemlerinin tasarimini prototipini ve gergeklenesini 6grenir

.Yaygin kullanilan uluslararasi standartlar hakkinda bilgilenir

Kontrol sistemlerinin gergek zamanli testlerinde laboratuarekipmanlarini kullanmayi 6grenir

. Matlab/Simulink kullanarak kontrol sistemlerinin modellemesi, analiz, tasarimi benzetimini olusturmayi 6grenir
.Yazili ve sozll iletisim becerilerini gelistirir

. Takim g¢alismasinin 6nemini kavrar

. Sistem modelleme ve simulasyon arastirmalariigin kiitiphane, internet Gzerindeki kaynaklari kullanma
tecrlibesi kazanir.




Student, whopassedthecoursesatisfactorily can:

1. Gainknowledgeaboutthedevelopment of designingcontrolsystemprojects.
2. Developtheknowledge of selection of hardwareelementsandselectioncriteria.
3. Learndesign, implementationandprototyping of controlsystems.
4. Understandcommoninternationalstandardsforindustrialcontrolsystems.
(Course Learning 5. Uselaboratoryequipmentsforreal-time testing.
Outcomes) 6. LearnMatIab\Sim.ulir1.ksoft§Na reto model, apalyze, controlandsimulatesystems.
7. Improvecommunicationskillbymeans of writtenreport.
8. Recognizetheimportance of teamwork.
9. Gainexperience in use of resources on the internet and in thelibraryforsystemmodelingandsimulationresearch
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Birkontrolsisteminintasarlamave gerceklemeislemlerinintemelasamalari I
2 2 Problemve goérevtanimive analiz I
3 3 Donanimelemanlarinin ve élglitlerinsegimi Il
4 4 Donanimelemanlarininve él¢itlerinsecimi (dev) I
5 5 Kontrolalgorimalarinintasarimive gergeklenmesi H1-VI-VII-1X
6 6 Kontrolalgorimalarinintasarimive gergeklenmesi (dev) [H1-1V-VI- 1X
7 7 Kontrolalgorimalarinintasarimive gerceklenmesi (dev) [H-1V-VI- 1X
8 8 ARARAPORSUNUMU VI-VII
9 9 Gergekzamanlitestler v
10 10 Gergekzamanlitestler(dev) %
11 11 Gergekzamanlitestler (dev) V-V
12 12 Endustriyelkontrolsistemlerindeyayginkullanilanuluslararasistandartlar v
13 13 Kontrolprojesinindokiimantasyonu VII-VIII
14 14 Kontrolprojesinindokiimantasyonu (dev) VII-VIHI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic steps for planninga control systemimplementation |
2 Task and problem definitions and analysis. |
3 Selection of hardwareelements and selection criteria. I
4 Selection of hardwareelements and selection criteria. (cont) I
5 Design and implementation of control algorithms. I1-VI-VIH-IX
6 Design and implementation of control algorithms. (cont.) H-1V-VI- X
7 Design and implementation of control algorithms. (cont.) I-1V-VI- IX
8 MIDTERM REPORT PRESENTATIONS VI-VII
9 Real-time tests for control systems. \Y
10 Real-time tests for control systems. (cont.) \Y
11 Real-time tests for control systems. (cont.) V-V
12 The common international standardsfor industrial control systems. v
13 Documentation of a control project. VII-VII
14 Documentation of a control project. (cont.) VII-VITI




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Giktilaniylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
1123
Mihendislik, fen ve matematikilkelerini uygulayarak karmagik mihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahigoz 6nine alarak ¢oziim Gireten miihendislik tasarimi uygulama becerisi.
Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢oziimlerinin
kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini gozonlinde bulundurarak bilinglikararlar X
verme becerisi.
Uyeleribidikte liderlik saglayan, i shirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.
Ozgiin deneygelistirme, yliriitme, verileri analiz etme ve yorumlama ve sonug ¢tkarmak icin miihendislik 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 abilitytoidentify, formulate, andsolve complexengineeringproblemsbya pplyingprinciples of X
engineering, science, andmathematics.
An abilitytoapplye ngineeringdesigntoprod ucesolutionsthatmeetspecifiedneedswithconsideration of
. . ) . X
publichealth, safety, andwelfare, as well as global, cultural, social, environmental, andeconomicfactors.
An abilitytocommunicateeffectivelywith a range of audiences. X
An abilitytorecognizeethicalandprofessionalresponsibilities in
engineeringsituationsandmakeinformedjudgments, whichmustconsidertheimpact of X
engineeringsolutions in global, economic, environmental, andsocietalcontexts.
An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership, create a X
collaborativeandinclusive environment, establishgoals, plan tasks, andmeetobjectives.
An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpretdata, X
anduseengineeringjudgmenttodrawconclusions.
An abilitytoacquireandapplynewknowledge as needed, usingappropriatelearningstrategies. X

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




Ders Kitabi

Bateson, N. R., "Control SystemTechnology", PrenticeHall, 1996

(Textbook)
Diger Kaynaklar 1. Leondes,C.T., "ControlandDynamic Systems: Advances in Theoryand Application, Digital
(Other References) Control Systems ImplementationTechniques", AcademicPress, 1995.

2. Lewis,P.H.Yang, C., "Basic Control SystemEngineering", PrenticeHall, 1997.

Odevlerve Projeler

(Homework & Projects

Ogrencilere biradet proje verilmekte, projeler ara dénemde ve dénemsonunda sdzlii ve yazl

olaraksunulmaktadir.

Oneproject is giventostudents. Theprojectsarepresentedorallyandwritteninthemiddleand at

theendof theterm.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Bagari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %

(Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

2

%30

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

%15

Projeler
(Projects)

%15

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawi
(Final Exam)

%40

Tarih (Date)
10.07.2019

Boliim onayi (Departmental approval)
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