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Dersin Adi: Kontrolde Programlama Teknikleri Course Name: ProgrammingTechniquesin Control

Ders Uygulamasi, Saat/Hafta

Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
KON 305
KON 305E > 2 45 ) 2 2
Boliim / Program Kontrol ve Otomasyon Mihendisligi
(Department/Program) | (Control and Automation Engineering)
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili TUrkge/ ingiliz‘ce
(Course Type) (Course Language) |(Turkish/English)
Dersin Onkosullari
(Course Prerequisites) Yok/None
Dersin Mesleki Bilesene Tel:lln:tlelinll;r:i\kve Temel I\{Iﬁher.mdislik Muhen:;s;:;/rlr\:llmarllk Genel Egitim
Katkisl, % (Basic Sciences (Eng.meermg (Engineering/Architect (Gene'ral
(Course Category and Math) Science) ure Design) Education)
By Content, %) >
- - %100 -

Kontrolde programlamaya giris, MATLAB arayiizii ve temel programlama bilgileri, MATLAB’de matematik
uygulamalari, niimerik optimizasyonve MATLAB optimizasyon aragkutusu, kontrol uygulamalarina 6zgl fonksiyonlar
ve lineersistemlerin analizi, Simulink kullaniciarayiizii, benzetim parametreleri segimi, temel benzetim bloklar,
Simulink ortaminda agcik/kapali gevrim kontrol sistemlerinin analizi, mekanik, elektriksel ve elektromekanik
sistemlerin Simscape yardimiyla modellenmesi, Simulink kontrol sistemtasarimi arag kutusu (sisotool), optimizasyon
tabanli sistem tanima, model mertebesiindirgeme ve kontrol6r tasarimi, SCADE yazilimi tanitimi.

Dersin Tanimi

(Course Description) Introduction to programming in control, MATLAB user interface and basic programming techniques, math
applicationsin MATLAB, numerical optimization and MATLAB optimization toolbox, special functions for control
applicationsand analysis of linear systems, Simulink user interface, selection of simulation parameters, basic
simulation blocks, analysis of open/closed loop control systems in Simulink, modeling of mechanical, electrical and
electromechanical systems via Simscape library, Simulink control system design toolbox (sisotool), optimization based
system identification, model order reduction and controller design, presentation of SCADE software.

Kontrolde programlama ve bilgisayar yazilimlarinin dneminin kavranmasi

MATLAB ve Simulink ortamlarinda programlama yeteneginin kazandinimasi

Bilgisayar yazilimlarinin kontrol uygulamalarinda kullaniminin 6gretilmesi

Ogrencilere grup galismasive kapsamli rapor hazirlama konusunda deneyim kazandirma

Dersin Amaci

To realize the importance of programming and computersoftwares in control
To gain the ability of programming in MATLAB and Simulink environments
To teach the use of computer software in control applications

(Course Objectives)

B WONRIPPWN P

To provide experience for students toworkin groups and prepare comprehensive reports.

Bu dersi basanyla tamamlayan 6grenciler;

I Kontrol mihendisliginde yazilimin yeri ve 6neminikavrar
II. MATLAB yazilimi hakkinda detayli bilgi sahibiolur

Dersin 6§renme I1l. MATLAB orta mlr.1da kodlamaya p.a.bilir ve kontrol sistemlerinin analiz ve tasarimina 6zgi olan
komutlan/fonksiyonlan kullanabilir
C'ktllar' IV.  Simulink ortamini kullanabilir ve birkontrol sisteminin benzetiminiyapa bilir

V.  Simulink’teki modelleme kituphanelerini (Simscape) kullanabilir
VI.  SCADE yazilimihakkinda bilgi sahibiolur

(Course Learnmg VII. Kisisel olarak veya grup halinde kapsamli rapor hazirlama becerisi kazanir

OUtcomes) Students who successfully complete this course will be able to

I.  Understandtheimportance of software incontrol engineering.

Il. Have detailed information about the MATLAB software

lll.  Code in MATLAB and use commands/functions which are specificto the analysis and design of control systems
IV. Use the Simulinkenvironment and simulate a control system

V. Use the modeling libraries (Simscape) in Simulink

VI. Have knowledge about the SCADE software

VIl. Prepare comprehensive reportsindividually and ingroups




DERS PLANI

Hafta

Konular

Dersin
Ogrenme
Ciktilar:

Kontrolde programlamaya giris: Programlama ve bilgisayar yazimlannin kontroldeki yerive 6nemi

MATLAB genel arayuiziiniin ve programlama ortaminin tanitimi, MATLAB’ de temel programlamaya giris (Algoritmalar,
degiskenler, diziler)

I, 1

MATLAB’de temel programlama bilgileri devam (Mantik operatérleri, karar mekanizmalari, dongler, grafikselislemler,
fonksiyonlar)

I, 1

MATLAB’de matematik uygulamalari (Matris islemleri, lineer denklemsistemleri, 6zdegerlerve 6zvektorler,
kdsegenlestirme, lineer/lineer olmayan denklemlerin sayisal ¢6ziimi, egri uydurma)

I, 1

MATLAB’de matematik uygulamalari devami (Sayisal integrasyon ve tiirev, adi diferansiyel denklem ¢6ziimuigin nimerik
yoéntemler (Explicit/Implicit Euler, Heun, Trapezoidal ve Runge -Kutta metotlari))

I, 1

Numerik optimizasyona giris ve MATLAB optimizasyon arag¢ kutusu tanitimi, kontrol sistemlerine iliskin temel bilgiler

I, 1

MATLAB ortaminda kontrol uygulamalarina 6zgii komutlann/fonksiyonlarin tanitimive lineer sistemlerinanalizi (Kutup -
sifir yerlesimi, kararlilik, gegici hal cevabi, kokegrisi, Nyquist egrisi, Bode egrisi)

I, 10, v

Simulink kullanici arayizintin tanitilmasi, benzetim parametreleri (benzetimsiresi, ¢6ziim yontemleri, 6rnekleme
zamani vb.) secimi, Simulink benzetim bloklarinin tanitimi, temel ve ileri seviye Simulink uygulamalari

[\

Simulink ortaminda kontrol sistemlerine giris, kontrol uygulamalarinailiskin bloklar (transfer fonksiyonlari, durumuzayi
modeli, integral/tlirev, zaman gecikmesi, sinirlayici bloklari), agik/kapali cevrim kontrol sistemlerinin benzetimleri,
uygulama érnekleri

I, 11, v

10

Simulink Simscape modelleme kutiiphanesine giris, mekanik, elektriksel ve elektromekanik sistemlerin Simscape
yardimiyla modellenmesi ve benzetimi

[\

11

MATLAB ve Simulink tizerinden kontrol sistemlerinin analiziamaciyla lineeranalizarag kutusununkullanimive kontrolér
tasarimiigin kontrol sistemtasarimi arag kutusunun kullanimi

v,V

12

MATLAB/Simulink yardimiyla optimizasyon tabanlisistem tanima, model mertebesiindirgeme ve kontrol6r tasarim
uygulamalari

IV, Vi

13

MATLAB/Simulink tzerinden Arduino ya da Raspberry Pigibibir mikrokontrolér gelistirme kartina baglanti kurulmasi,
Simulink bloklariningémdiltyazilima dontstarilmesi, 6rnek bir pratik sistemigin gomiili kontrol sistemi tasarimi

Vi

14

SCADE yazilimitanitimi

Vi

COURSE PLAN

Weeks

Topics

Course
Learning
Outcomes

Introductionto programmingin control: Importance of programming and computer software in control

Presentation of MATLAB userinterface and programming environment, introduction to basic programmingin
MATLAB (Algorithms, variables, arrays)

11, 11

Basic programming in MATLAB continues (Logical operators, decision mechanisms, loops, graphical operations,
functions)

11, 11

Math applicationsin MATLAB (Matrix operations, systems of linear equations, eigenvalues and eigenvectors,
diagonalization, numerical methods to solve linear/nonlinearequations, curve fitting)

1,11

Math applicationsin MATLAB continue (Numerical integrationand derivation, numerical methods to solve ODEs
(Explicit/Implicit Euler, Heun, Trapezoidal and Runge-Kutta methods)

I, 1

Introductionto numerical optimization and presentation of MATLAB optimizationtoolbox, basic theoretical
background for control systems

11,11

Presentation of the MATLAB functions/commands specificto the control applications and analysis of linear systems
(Pole-zero map, stability, transient response, root-locus, Nyquist plot, Bode plot)

I, 1, v

Simulink user interface, selection of simulation parameters (simulation time, solvers, sampling time etc.),
presentation of the Simulink simulation blocks, basic andadvanced Simulink applications

v

Introductionto control systems in Simulink, blocks related to control systems (transfer functions, state-space model,
integral/derivative, time-delay, saturation blocks), simulation of open/closed-loop control systems, application
examples

I, 11, IV

10

Introduction to Simulink Simscape modeling library, modeling and simulation of mechanical, electricaland
electromechanical system via Simscape

v

11

Control systemanalysis in Simulink via linear analysis toolbox and the design of simple control structures via control
system design toolbox

v,V

12

Optimization based systemidentification, model orderreduction and controller design

IV, VIl

13

Connection toa microcontroller board (such as Arduino, Raspberry Pi) via MATLAB/Simulink, transforming the
Simulink blocks to embedded software, an embedded control system design for an example practical system

Vi

14

SCADE software and its applications

Vi




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilanyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
123
1 Mihendislik, fen ve matematikilkelerini uygulayarak karmagik miihendislik problemlerini belirleme, X
formile etme ve ¢6zme becerisi.
2 Kiresel, kiltirel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zelgereksinimleri saglik, glivenlik ve
refahigoz 6nine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mithendislik gézilimlerinin
4 kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6z6niinde bulundurarakbilinglikararlar X
verme becerisi.
Uyeleri bidikte liderlik saglayan, i sbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
5 ) S A . . X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deneygelistirme, yliriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin mithendislik X
yargisinikullanma becerisi.
7 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 Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and s olve complex e ngineering 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
2 of public health, safety, and welfare, as well as global, cultural, s ocial, environmental, and economic X
factors.
3 An ability to communicate effectively with a range of audiences. X
An ability to recognize ethical and professionalresponsibilitiesin e ngineering situations and make
4 informed judgments, which must consider the impact of engineeringsolutions in global, economic, X
environmental, and sodetal contexts.
An ability to function effectively on a team whose members together provide leadership, create a
5 . i ) ; ) N X
collaborative andinclusive environment, establish goals, plan tasks, and meet objectives.
An abilityto develop and conduct appropriate experimentation, analyze andinterpret data, and use
engineering judgment to draw condusions.
7 An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies.
Scaling: 1:Little, 2: Partial, 3: Full
Relationship of the Course to Control and Automation Engineering Student Outcomes
Outcome 1 2 3 4 5 6 7
Level of Contribution 3 2 2 1 2 2 2

Scaling :1: Little  2: Partial 3: Full

Tarih (Date) Béliim onayi (Departmental approval)
17.09.2019




Ders Kaynaklari ve Basari Degerlendirme Sistemi (Course Materials and Assessment Criteria)

Ders Kitabi - C. Lopez (2014), “MATLAB Control Systems Engineering”, Apress; 1st ed., ISBN-10:
(Textbook) 1484202902
- D.K. Chaturvedi (2009), “Modeling and Simulation of Systems Using MATLAB and
Simulink”, CRC Press: 1sted., ISBN-10: 1439806721
- L. Keviczky et al.(2018), “Control Engineering: MATLAB Exercises”,Springer: 1sted.,
ISBN-10: 9811082960
Diger Kaynaklar - H. Klee andR. Allen (2016), “Simulation of Dynamic Systems with MATLAB and
(OtherReferences) Simulink”, CRC Press: 2nd ed., ISBN-10: 1439836736

- L. Zamboni (2013), “Getting Started with Simulink”, Packt Publishing Limited, ISBN
10:178217138X

- 0. Beucher (2007), “Introduction to MATLAB and SIMULINK: A Project Approach”,
Infinity Science Press:3rd ed., ISBN-10: 1934015040

Odevlerve Projeler
(Homework & Projects)

Ogrenciler donem igerisinde 2 adet bireysel, 2 adet de takim ¢alismasina dayali proje
hazirlayacaklardir. Bunun yaninda yine dénem sonu projesi 6grenciler tarafindan
takimlar halindeyapilmak ve dénem sonunda sunulmak tizere verilecektir.

Students will prepare 2 individual projects and 2 projects which require teamwork
duringthe semester. Inaddition, a term project will also begiven inorder to be
prepared and presented by students ina group at the end of the semester.

Laboratuar Uygulamalari
(Laboratory Work)

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

Attendance and performance inlaboratories will be followed to determine the
laboratory mark for students. Besides, quizzes will bemade inlaboratory sessionsto
allowstudents use relevant computer software to solvedesign problems.

Bilgisayar Kullanimi
(ComputerUsage)

Bu ders st diizey bilgisayar kullanma yetenegi gerektirmektedir. Ogrenciler
MATLAB/Simulink ortaminda programlar yazacaklardir. Bununyanindayazilan
programlar bilgisayardaraporlanacaktir.

This courserequires a high level computer skill.Students write programsin
MATLAB/Simulink environment. Inaddition, the prepared programs are reported on
the computer.

Diger Uygulamalar
(Other Activities)

Bagarl Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

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

Yiligi Sinavlari
(Midterm Exams)

Kisa Sinavlar

2-4 %2
(Quizzes) %20

Odevler
(Homework)

Projeler

4 %4
(Projects) 740

Donem Odevi/Projesi

0,
(Term Paper/Project) 1 %30

Laboratuar Uygulamasi

0,
(Laboratory Work) 1 %10

Diger Uygulamalar
(Other Activities)

Final Sinawi
(Final Exam)
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