2023 - 2024 / EBLG353 - Robotics / Robotics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Robotics / Robotics

Ders Kodu / Course Code

EBLG353

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Robotigin temel kavramlari ile robotun kinematik ve dinamik analizinin temelleri hakkinda
ve robot kontroli hakkinda bilgiler vermek..

Basic concepts of robotics, kinematic and dynamic analysis of robotics, and
information about robot control..

igerigi / Content

Robotlarin kinematigi hususunda bilgilenmek. Robotlarin matematik modellerini oluturmak.
Denavit- Hartenberg gésterimi. Robot dinamigini incelemek. Robot kontroliinu
gerceklestirebilmek icin gerekli modelleme ¢alismalarini yapabilmek..

To learn about kinematics of robots. Creating mathematical models of robots. Denavit-
Hartenberg demonstration. Examining the robot's dynamics. To be able to make the
necessary modeling studies to realize robot control ..

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Robot Modeling and Control, Mark W. Spong, Seth Hutchinson, and M. Vidyasagar, JOHN
WILEY & SONS, INC.

Robot Modeling and Control, Mark W. Spong, Seth Hutchinson, and M. Vidyasagar,
JOHN WILEY & SONS, INC.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog.Dr. Arif Senol SENER




OGRENME GIKTILARI / LEARNING OUTCOMES

1 Temel robotik kavramlarini anlar.
1.1Robot kavramini anlar
1.2Robotlar siniflandirabilir.

1 Understanding basic robotics concepts.
1.1 Understanding the concept of robot
1.2 Classifing the robots.

2Kati cisim dinamigi ve dontistimlerini anlar,
2.1Matris dontisiimlerini ve basit donligimleri bilir.

2 Understanding the rigid body dynamics and transformations,
2.1 Knowing matrix transformations and simple transformations.

3D6nme dontsimlerini anlar.

3.1Eular agilan konusunu bilir.

3.2D6nme ve dlgekleme donlistimleri, homojen déniisiim matrisleri ve kompozit dontisim formdilleri
bilir

3 Understanding rotational transformations.

3.1 Knowing how to deal with archives.

3.2 Knowing Rotation and scaling transformations, homogeneous transformation matrices and
composite transformation formulas

1Robot kontrolii igin gerekli programlama bilgisine sahip olur.

4 Having the programming knowledge necessary for robot control.

5D-H parametrelerini tanimlayabilir.
5.1Bir robot kolunun ileri kinematik denklemlerini gikarabilir.
5.2Dlzlemsel kol gibi temel modiillere dayal karmasik kinematik sistemleri tasarlar.

5. Defining D-H parameters.
5.1 Driving forward kinematic equations of a robot arm.
5.2 Designing complex kinematic systems based on basic modules such as planar arms.

6Bir robot kolu icin ters kinematik ¢ézimlerinin varligini ve sayisini belirler;
6.1Analitik ve geometrik manipulatérlerin ters kinematik ¢ozimlerini bulur.

6 Determining the number and the number of inverse kinematic solutions for a robot arm;
6.1 finding inverse kinematic solutions of analytical and geometric manipulators.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Robotige giris. Robot tiirleri. insansi ve Endiistriyel robotlar.
Introduction to robotics. Robot types. Humanoid and Industrial robots.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Koordinat sistemleri, Kati cisim dinamigi, Homojen déniisim
matrisleri
Coordinate systems, Rigid body dynamics, Homogeneous
transformation matrices
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Dénme merkezleri, Euler agilari, homojen koordinatlar ve dénusimler
Center of rotation, Euler angles, homogeneous coordinates and
transformations
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
4 Robot programlamaya giris.
Introduction to robot programming.
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
5 Robotlarda kinematik hesaplamalar. Diiz Kinematik hesaplamalar
Kinematic calculations in robots. forward kinematics calculations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Duiz kinematik, Kinematik zincirler
Forward kinematics equations kinematic chains
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Denavit-Hartenberg (D-H) Temsili
Denavit-Hartenberg representation
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Ters manipllatér kinematigi
Inverse manipulator kinematics
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Ters manipulator kinematigi
Inverse manipulator kinematics
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Hiz kinematigi ve Jacobian, Jacobian tlrevleri, dogrusal ve agisal hiz

Jacobians, singularities

Velocity kinematics and the Jacobian, derivation of the Jacobian,
linear and angular velocity Jacobians, singularities
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Robot dinamigi ileri ve geri dinamik
Robot arm dynamics, forward and inverse dynamics
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Lagrange-Euler formiilasyonu
Lagrange-Euler formulation, equations of motion
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Robot kol dinamikleri i¢in Newton-Euler ve Generalized d'Alambert

formilasyonlari

Newton-Euler and Generalized d'Alambert formulations to robot arm
dynamics
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)

Ara Sinav / Midterm Examination 1 70
Ev Odevi / Homework 1 30
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 14 3.00 42.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ev Odevi / Homework 1 10.00 10.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 35.00 35.00
Toplam / Total: 33 68.00 146.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 25.00 (Saat/AKTS) = 146.00/25.00 = 5.84 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 146.00 / 25.00 = 5.84 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9 [1.1.10(1.1.11

1.1 Temel robotik kavramlarini
anlar.

1.1Robot kavramini anlar
1.2Robotlari siniflandirabilir. / 1
Understanding basic robotics
concepts.

1.1 Understanding the concept
of robot

1.2 Classifing the robots.

2.2Kati cisim dinamigi ve
doénlstmlerini anlar,

2.1Matris donusumlerini ve
basit dénutsumleri bilir. / 2
Understanding the rigid body
dynamics and transformations,
2.1 Knowing matrix
transformations and simple
transformations.
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3.3D6nme donusimlerini anlar.
3.1Eular acilari konusunu bilir.
3.2D6nme ve odlcekleme
dénusumleri, homojen
doniisiim matrisleri ve
kompozit ddnusim formiilleri
bilir / 3 Understanding
rotational transformations. 5
3.1 Knowing how to deal with
archives.

3.2 Knowing Rotation and
scaling transformations,
homogeneous transformation
matrices and composite
transformation formulas

4.1Robot kontroli icin gerekli
programlama bilgisine sahip
olur. / 4 Having the 3
programming knowledge

necessary for robot control.

5.5D-H parametrelerini
tanimlayabilir.

5.1Bir robot kolunun ileri
kinematik denklemlerini
cikarabilir.

5.2Diizlemsel kol gibi temel
modiillere dayali karmasik
kinematik sistemleri tasarlar. / 4
5. Defining D-H parameters.
5.1 Driving forward kinematic
equations of a robot arm.

5.2 Designing complex
kinematic systems based on
basic modules such as planar
arms.

6.6Bir robot kolu igin ters
kinematik géztimlerinin varhgini
ve sayisini belirler;

6.1Analitik ve geometrik
manipulatorlerin ters kinematik
¢ozUmlerini bulur. / 6
Determining the number and 5
the number of inverse
kinematic solutions for a robot
arm;

6.1 finding inverse kinematic
solutions of analytical and
geometric manipulators.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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