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Dersin Adi: Robot Kontroli

Course Name: Robot 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)
KON421
KON 421E 8 3 6 3 ) i
Boliim / Program Kontrol ve Otomasyon Miihendisligi
(Department/Program) | (Control and Automation Engineering)
Dersin Tiirii Secmeli (Elective) Dersin Dili TUrkge/ ingili;ce
(Course Type) (Course Language) |Turkish/ English

Dersin Onkosullari
(Course Prerequisites)

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

Dersin Mesleki Bilesene

Temel Bilim ve Mihendislik/Mimar

. Matematik Temel Miihendislik lik Tasarim Genel Egitim
Katkisl, % (Basic Sciences | (EngineeringScience) | (Engineering/Archit | (General Education)
LCCéurse Cat::/gory and Math) ecture Design)

ontent,
Y ‘ i - %100 i
Robot manipiilatorlerine giris. Robot manipiilatérleri dinamik modelleri. Lagrange-Euler
yOontemi. Robot manipiilatorleri elemanlart ve kontrol sistemleri. Yoriinge planlama. Bagimsiz
DersinTanimi eklem kontrolii. PD+ kontrol. Ileri beslemeli kontrol. Lyapunov yaklasim. Laboratuvar

(Course Description)

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 Objectives)

1.Ogrencilere robot manipiilatdrii yapilan ve elemanlarmi &gretmek

2.0grencilere robot manipiilatorleri i¢in dinamik model gelistirmeyi 6gretmek

3. Bagimsiz eklem kontrol tekniklerini 6gretmek

4. Ogrencilerin robot sistemleri benzetimi, analizi, modeli ve kontrolii icin MatlabSimulink
kullanmay1 d6grenmesini saglamak

5. Robot kontrolii uygulamas1 yapabilme imkani saglamak

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 dersibasartyla tamamlayan 6grenciler: LRobot manipiilator sistemlerini anlama ILBir
robot manipiilatoriin dinamik modelini elde edebilme,IlIL. Robotikte kullanilan kontrol
sistemlerini 6grenmelV.Robotik sistemlerin modeli, analizi ve kontrolii i¢in
MatlabSimulinkkullanabilme V.Robot kontrolii uygulamas1 yapabilmebecerilerini kazanir.

Studentswhosuccessfullycompletethiscoursewill be abletoLUnderstandthe robot
manipulatorsystems ILObtainthedynamic model of a robot

manipulatorlIl. Learncontrolsystemsto be usein robotics.IV.UseMatlab\Simulink software to
model, analyzeandcontrol of roboticsystems.V.Perform a robot controlapplicaiton




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Girig: Temel kavramlar, robotlarmsmniflandiriimas1 1
2 Rijid manipiilatorlerin konum ve oryantasyonu I
3 Manipulator dinamigi, Lagrange-Euler metodu I
4 Manipulator dinamigi, Lagrange-Euler metodu I
5 Robot kontrolsistemleri (Aktarmaelemanlari, sensorler, eyleyiciler) [T
6 Robot kontrolsistemleri (Aktarmaelemanlari, sensoérler, eyleyiciler) -
7 YoriingePlanlama I
8 Bagimsizeklemkontroliikavrama, I
9 Robot manipiilatorlerin, PI-PID kontrolu m-1v
10 Ileribeslemelikontrol -1V
11 PD+ kontrol -1V
12 Ilerikontrolteknikleri I-1v
13 Lyapunovyaklag i I
14 Laboratuvargaligmas1 \%
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction: Basic concepts, classification of robots 1
2 Position and orientation of rigid manipulators I
3 Manipulator Dynamics, Lagrange-Euler Method I
4 Manipulator Dynamics, Lagrange-Euler Method I
5 Robot control systems (Transmission elements, sensors, actuators) I-III
6 Robot control systems (Transmission elements, sensors, actuators) I-II1
7 Path planning I
8 Independent joint control concept I
9 PI-PID control of robot manipulators mr-v
10 Feed forward control M-Iv
11 PD+ control -1V
12 Advanced control techniques -1V
13 Lyapunov approach I
14 Laboratory study \%




Dersin Kontrol ve Otomasyon MiihendisligiOgrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
123
1 Miihendislik, fen ve matematikilkelerini uygulayarak karmasik miihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahigoz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik goziimlerinin
4q kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6zéninde bulundurarak bilinglikararlar X
verme becerisi.
5 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.
6 Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢cikarmak icin miihendislik X
vargisinikullanma becerisi.
Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course toControl and Automation Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 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 design to 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 witha range of audiences.
An abilityto recognize ethical and professional responsibilitiesin 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 effectivelyon a team whose members together provide leadership, create a
5 . ! ) ; ) o X
collaborative andinclusive environment, establish goals, plantasks, and meet objectives.
6 An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use X
engineering judgment to drawcondusions.
7 An abilityto acquire andapply new knowledge as needed, using appropriate learning strategies. X

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

Béliim onayi (Departmental approval)

Tarih (Date)

Alternatif tablo formatiornegi.

Relationship of the Course toControl and Automation Engineering StudentOutcomes

Outcome 1 2 3 4 5 6 7
Level of Contribution 3 1 - 1 2 1 2
Scaling :1: Little  2: Partial 3: Full




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

Ders Kitabi
(Textbook)

Robot Dynamics and Control, Mark W. Spong, M. Vidyasagar, Wiley, 2. Ed.
(Textbook) 2005

Diger Kaynaklar
(OtherReferences)

e Modelling and Control of Robot Manipulators, L. Sciavicco, Bruno
Siciliano, Springer, 2000.

e JohnJ. Craig Introduction to Robotics: Mechanics and Control (3rd
Edition), Prentice Hall, 2005

Odevlerve Projeler
(Homework & Projects)

Ogrencilereverilecekddevlerikihaftasonratoplanacaktir.

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

Laboratuar Uygulamalari
(Laboratory Work)

Bir robot manipulatériiprogramlamauygulamas1

An application about programming a robot manipulator

Bilgisayar Kullanimi
(Computer Usage)

OgrencilereddevlerdeMatlab Control Toolbox ve SIMULINK
programlarindanyararlanmalaridnerilmektedir.

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

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

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

Yiligi Sinavlari

1 %2
(Midterm Exams) %20

Kisa Sinavlar

0,
(Quizzes) 2 %15

Odevler

0,
(Homework) 2 %10

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

0,
(Laboratory Work) 1 %15

Diger Uygulamalar
(Other Activities)

Final Sinavi

o)
(Final Exam) 1 %40
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