ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE
Course Name Introduction to Robot Technology
Cod S ¢ Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory
MEK407 7 3 5 3 0 0
Department/Program | Mechatronics Engineering
Course Type Compulsory Course Language \ Turkish
Course Prerequisites | None
Basic Engineering Engineering .
ggzgﬁtc;;egory by Sciences Science Design General Education
’ 20% 30% 50% -

Course Description

Human/robot characteristics. Classification of robots. Concepts related to industrial
robotics. Robot kinematics, coordinate systems and transformations, connections and
joints in robots, geometry-based modeling. Denavit-Hartenberg notation. Robot
dynamics, application of Lagrange dynamic analysis method in robots.

Course Objectives

Understanding the kinematic structures of industrial robots, creating mathematical
models of industrial robots, and emphasizing the effect of robot dynamics on robot
control.

Course Learning

Students taking this course;

I. Know the types of industrial robots and their areas of application
I1. Knows the product ranges of current industrial robot companies
I11. Correctly interprets the kinematics of ankle structures

IV. Finds the position and orientation of the end effector caused by known joint
conditions

Outcomes V. Determines the direction in order to approach a surface with a known slope
perpendicularly.
V1. Predicts joint positions in order to move the robot arm to a desired position with a
desired orientation.
VII. Determines the force or torque values driving the joints of simple robotic
structures.

Textbook I.  Saha, S. K., Introduction to Robotics. 2010, McGraw Hill.

Il.  Paul, R.P., Robot Manipulators: Mathematics, Programming and Control,
1981,The MIT Press.

Other References

Homework &

Projects 1 Homework
Laboratory Work -

Computer Use Theoretical and Practical
Other Activities -

Assessment Criteria

Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 1 10%
Homework 1 10%

Projects - -

Term Paper/Project - -
Laboratory Work - -

Other Activities -

Final Exam 1 50%




Course Plan

Weeks Topics

Course Outcomes

Human/robot characteristics. Classification of robots. Concepts
related to industrial robotics. Coordinate systems and
homogeneous transformation matrix.

Expression of rotation around a random axis. Orientation
representation using Euler angles. Ankle structures. Derivation
of Euler angles from homogeneous transformation matrices.

Surface approach problem.

Connections and joints in robots. Denavit-Hartenberg (D-H)
notation. Planar kinematic analysis

Planar kinematic analysis

Planar kinematic analysis

Planar kinematic analysis

Midterm Exam

Inverse kinematic analysis

Inverse kinematic analysis

Inverse kinematic analysis

Introduction to dynamic analysis (DA).

Jacobian matrix

Robot dynamics. Application of Lagrange dynamics in robots.

Application of Lagrange dynamics in robots

Final Exam

Final Exam

Relationship between the Course and Program

Program Outcomes

Level of Contribution

an ability to identify, formulate, and solve complex engineering problems by
applying principles of engineering, science, and mathematics

X

an ability to apply engineering design to produce solutions that meet specified
needs with consideration of public health, safety, and welfare, as well as
global, cultural, social, environmental, and economic factors

an ability to communicate effectively with a range of audiences

an ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal
contexts

an ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives

an ability to develop and conduct appropriate experimentation, analyze, and
interpret data, and use engineering judgment to draw conclusions

an ability to acquire and apply new knowledge as needed, using appropriate
learning strategies

Lecturer

Date




ISTANBUL GELIiSIM UNIVERSITESI
DERS KATALOGU

Dersin Ad1 Robot Teknolojisine Giris
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
MEK407 7 3 5 3 0 0

Boliim/Program Mekatronik Miihendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkge
Dersin Onkosullar Yok

s - Temel Miihendislik Insan ve Toplum
Egzlr(l;igseirg/ge Gore Temel Bilim Miihendislik Tasarimi Bilim

gortst 7 20% 30% 50% :

Dersin Igerigi

Insan / robot ozellikleri. Robotlarin siniflandirilmasi. Endiistriyel robotik ile ilgili
kavramlar. Robot kinematigi, koordinat sistemleri ve doniisiimler, robotlarda baglar ve
eklemler, geometriye bagli modelleme. Denavit-Hartenberg gosterimi. Robot dinamigi,
Lagrange dinamik analiz yonteminin robotlarda uygulanisi

Dersin Amaci

Endiistriyel robotlarin kinematik yapilarinin anlagilmasi, endiistriyel robotlarin
matematik modellemelerinin olusturulmasi ve robot dinamiginin robot kontroliindeki
etkisinin vurgulanmasi

Dersin Ogrenme

Bu dersi alan 6grenciler;
I.  Endiistriyel robot tiplerini tanimak, kullanim alanlarin1 bilir
Il.  Giincel endiistriyel robot firmalarinin {iriin yelpazelerini tanir
I1l.  Bilek yapilarin kinematigini dogru yorumlar

Ciktilart IV.  Bilinen eklem durumlarinin yol agtigi ug organ konum ve yonelmesini bulur
V.  Egimi bilinen bir yiizeye dik olarak yaklasabilmek i¢in yonelme belirler
VI.  Robotun ucunu istenen bir konuma istenen bir yonelme ile ulastirabilmek igin,
eklem durumlarini 6ngoriir
VIl.  Basit robotik yapilarin eklemlerini siiren kuvvet yada tork degerlerini belirler
Ders Kitab1 I.  Saha, S. K., Introduction to Robotics. 2010, McGraw Hill.
Il.  Paul, R.P., Robot Manipulators: Mathematics, Programming and Control,
1981, The MIT Press.
Diger Kaynaklar
Odevler ve Projeler | 1 Odev
Laboratuvar )
Uygulamalari

Bilgisayar Kullanimi

Teorik ve Uygulama

Diger Uygulamalar

Basari
Degerlendirme
Sistemi

Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l I¢i Siavlari 1 30%

Kisa Sinavlar 1 10%

Odevler 1 10%

Projeler - -

Dénem Odevi/Projesi - -

Laboratuvar Uygulamasi - -

Diger Uygulamalar -

Final Sinavi 1 50%




Ders Plam

Hafta Konular

Dersin Ciktilar:

Insan / robot &zellikleri. Robotlarn smiflandiriimasi. Endiistriyel
robotik ile ilgili kavramlar. Koordinat sistemleri ve homojen
doniisiim matrisi.

Rastgele bir eksen etrafinda donmenin ifadesi. Euler acgilari ile
yonelme gosterimi. Bilek yapilart. Homojen doniisiim
matrislerinden Euler agilarinin tiiretilmesi.

Yiizeye yaklagma problemi.

Robotlarda baglar ve eklemler. Denavit-Hartenberg (D-H)
gosterimi. Diiz kinematik analiz

Diiz kinematik analiz

Diiz kinematik analiz

Diiz kinematik analiz

Ara Sinav

Ters kinematik analiz

10 Ters kinematik analiz

11 Ters kinematik analiz

12 Dinamik analiz’e (DA) giris.

13 Jakobyen matrisi

14 Robot dinamigi. Robotlarda Lagrange dinamiginin uygulanmasi

15 Robotlarda Lagrange dinamiginin uygulanmasi

16 Final Sinavi

17 Final Smavi

Dersin Programla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar)

Katki Seviyesi

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik

1| miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal,

2 | cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar karsilayan X
cozlimler liretmek i¢in mithendislik tasarimini uygulama becerisi

3 | Cesitli izleyicilerle etkili iletisim kurma becerisi X
Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢Ozlimlerinin kiiresel, ekonomik, cevresel ve toplumsal

4 baglamlardaki etkisini dikkate almas1 gereken bilgiye dayali kararlar verme X
becerisi
Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam

5 | yarattigi, hedefler belirledigi, gorevleri planladig: ve hedefleri karsiladig: bir
ekipte etkin bir sekilde galisabilme becerisi
Uygun deneyler gelistirme ve yiirlitme, verileri analiz etme ve yorumlama ve

6 sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi X

. Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve %

uygulama becerisi

Dersi Veren Ogretim Uyesi

Tarih




