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Dersin Adi Course Name
Robot Kontrolii Robot Control
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 421 Bahar 3 6 3 0 0
KON 421E

Boliim / Program Kon{rol ve Otomasyon Miihendisligi Boliimii/ Kontrol ve Otomasyon Miihendisligi

(Department/Program) P

jograrm (Control and Automation Engineering Department/Control and Automation

Dersin Tiirii
(Course Type)

Engineering Program)
Secmeli Dersin Dili Tiirkce /Inglizce
(Elective) (Course Language) [Turkish / English

Dersin Onkosullar:
(Course Prerequisites)

KON 318E MIN DD veya(or)
MAK487 MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

- - %100 -

Dersin icerigi

(Course Description)

Robot manipiilatorlerine giris. Robot manipiilatorleri dinamik modelleri. Lagrange-
Euler yontemi. Robot manipiilatorleri elemanlari ve kontrol sistemleri. Yoriinge
planlama. Bagimsiz eklem kontrolii. PD+ kontrol. Ileri beslemeli kontrol. Lyapunov
yaklasimi. Laboratuvar projeleri.

Introduction to robot manipulators. Dynamic models of robot manipulators. Lagrange-
Euler method. Elements and control systems of robot manipulators. Path planning.
Independent joint control. PD+ control, Feed forward control. Lyapunov approach.
Laboratory projects.

Dersin Amaci

(Course Obijectives)

1. Ogrencilere robot manipiilatorii yapilari ve elemanlarini 6gretmek
2. Ogrencilere robot manipiilatérleri igin dinamik model gelistirmeyi 6gretmek
3. Bagimsiz eklem kontrol tekniklerini 6gretmek

4. Qgrencilerin robot sistemleri benzetimi, analizi, modeli ve kontrolii i¢in Matlab
Simulink kullanmay1 6grenmesini saglamak

5. Robot Rontrottr uygutamast yapabitme imkant sagtamak |
1.To teach students to robot manipulator structures and elements.
2.To teach students to develop dynamic models of robot manipulators
3.To teach student to independent joint control techniques
4. To assist students to learn use of Matlab/Simulink to model, analyze, control and
simulate robotic systems.
5. To provide practice robot control application

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler;
I. Robot manipiilatdr sistemlerini anlama,
II. Bir robot manipiilatoriin dinamik modelini elde edebilme,
I11. Robotikte kullanilan kontrol sistemlerini 6grenme
IV. Robotik sistemlerin modeli, analizi ve kontrolii i¢in Matlab Simulink
kullanabilme
V. Robot kontrolii uygulamasi yapabilme
becerilerini kazanir.

Students who successfully complete this course will be able to
I. Understand the robot manipulator systems
I1. Obtain the dynamic model of a robot manipulator
I11. Learn control systems to be use in robotics.
IV. Use Matlab\Simulink software to model, analyze and control of robotic
systems.

\/ _Peorfarm a rohat cantrol annlicaiton




Ders Kitabi Robot Dynamics and Control, Mark W. Spong, M. Vidyasagar, Wiley, 2. Ed.
(Textbook) 2005
Diger Kaynaklar e Modelling and Control of Robot Manipulators, L. Sciavicco, Bruno

(Other References)

Siciliano, Springer, 2000.
¢ John J. Craig Introduction to Robotics: Mechanics and Control (3rd
Edition), Prentice Hall, 2005

Odevler ve Projeler

(Homework & Projects

Ogrencilere verilecek ddevler iki hafta sonra toplanacaktir.

All homework problems are to be handed in two weeks after they are
assigned.

Laboratuar Uygulamalan

(Laboratory Work)

Bir robot manipulatorii programlama uygulamasi

An application about programming a robot manipulator

Bilgisayar Kullanimi

(Computer Use)

Ogrencilere 6devlerde Matlab Control Toolbox ve SIMULINK
programlarindan yararlanmalari1 6nerilmektedir.

Students are proposed to make use of Matlab Control Toolbox ve SIMULINK
programs for their homeworks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 1 %20
(Midterm Exams)

Kisa Sinavlar 2 %15
(Quizzes)

Odevler 2 %10
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

1 %15

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1 %40
(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilan

[EEN

Giris: Temel kavramlar, robotlarin siniflandirilmasi

Rijid manipiilatorlerin konum ve oryantasyonu

Manipulator dinamigi, Lagrange-Euler metodu

Manipulator dinamigi, Lagrange-Euler metodu

Robot kontrol sistemleri (Aktarma elemanlari, sensorler, eyleyiciler)

Robot kontrol sistemleri (Aktarma elemanlari, sensorler, eyleyiciler)

Yoriinge Planlama

Bagimsiz eklem kontrolii kavrami,

OO |N|O|OB|W|N

Robot manipiilatorlerin, PI-PID kontrolu

"ni-1v

[leri beslemeli kontrol

"ni-1v

PD+ kontrol

-1V

[leri kontrol teknikleri

"ni-1v

Lyapunov yaklagimi

Laboratuvar ¢alismasi

COURSE PLAN

Weeks

Topics

Course
Outcome

Introduction: Basic concepts, classification of robots

Position and orientation of rigid manipulators

Manipulator Dynamics, Lagrange-Euler Method

Manipulator Dynamics, Lagrange-Euler Method

Robot control systems (Transmission elements, sensors, actuators)

Robot control systems (Transmission elements, sensors, actuators)

Path planning

Independent joint control concept

PI-PID control of robot manipulators

Feed forward control

PD+ control

Advanced control techniques

o Lo e o
wlnlelBle|ec|~|o|v|s] w] -

Lyapunov approach

[N
IS

Laboratory study




Dersin Kontrol Miihendisligi Programuyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)

Katki Seviyesi

1

2 | 3

Matematik, temel bilim ve miihendislik kavramlarini ve bilgilerini kontrol
miihendisligi problemlerinin analiz ve ¢oziimiinde kullanabilmek.

X

Deney tasarlamak, yiiriitmek ve deney sonuglarinda elde edilen verileri uygun sekilde
analiz edip yorumlamak.

Verilen 6zelliklerde bir siireci, kontrol sistemini veya bunun bir par¢asini ekonomik,
cevresel, sosyal, politik, etik, saglik, giivenlik, iiretilebilirlik ve siirdiiriilebilirlik gibi
gercek kisitlar altinda tasarlamak.

Ayni veya ¢ok disiplinli takimlarda gorev almak.

Kontrol mithendisligi problemlerini belirlemek, formiile etmek ve ¢c6zmek.

Mesleki ve etik sorumluluklarinin farkinda olmak.

Etkin bir sekilde iletisimde bulunabilmek.

o|N|o|O B>

Miihendislik ¢oziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal kapsamda
etkilerini anlamis olmak.

Hayat boyu 6grenmenin gerekliligine inanmis olmak ve buna uygun davranmak.

10

Giincel konular hakkinda bilgi sahibi olmak

11

Kontrol miihendisligi uygulamalarinda kullanilan modern miihendislik araglarini
kullanmak i¢in gerekli teknik bilgi ve yeteneklere sahip olmak.

12

Kontrol miithendisligi uygulamalarinda kullanilan karmasik donanim ve yazilim
parcalarimin tasarimi i¢in gerekli olan uygulamali elektrik, elektronik, bilgisayar ve
ilgili diger mithendislik bilgilerine sahip olmak.

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Control Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2 | 3

an ability to apply knowledge of mathematics, science, and engineering principles to
analyze and solve control engineering problems

X

an ability to design and conduct experiments, as well as to analyze and interpret data
to reach an appropriate conclusion

an ability to design a control system, component, or process to meet desired
specifications, performance, and capabilities

o

an ability to function on and/or develop leadership in same and multi-disciplinary
teams

an ability to identify, formulate, and solve control engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

(o] aN] Kop) &)

the broad education necessary to understand the impact of engineering solutions in a
global and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

11

an ability to use the techniques, skills, and modern engineering tools necessary for
control engineering practice

12

a knowledge of applied electronics, computer and information systems to design and
analyze complex systems for control engineering applications

1: Little, 2. Partial, 3. Full
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