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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

FUNDAMENTALS OF ROBOTIC / FUNDAMENTALS OF ROBOTIC

Ders Kodu / Course Code

505004772022

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 5.00
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 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ders kapsaminda robot kollarinin kurami ve incelenmesi tizerinde durulacaktir. Ogrenciler
robotik alant ile ilgili temel fikirlere sahip olacaklardir. Ogrenciler siklikla karsilasilan robot
kollar hakkinda temel bilgilere sahip olacaklardir.

In this course, theory and analysis of robot manipulators will be examined. Students
will get a global overview of the fundamental techniques of robotics. Students will
acquire fundamental knowledge about the frequently encountered robot manipulators.

igerigi / Content

Bu ders, robot isleyislerinin, kinematiginin, dinamiginin ve denetleyicilerinin tanitimini
saglayacaktir. Konular robot tasarimlari, eyleyiciler ve algilayicilar; rotasyon matrisleri,
homojen dénusiimler ve Denavit-Hartenberg kurali; direkt ve ters kinematik, ve Jacobian
matrisi; Lagrangian formilasyonlari; yoriinge planlama; ve klasik ve ters dinamik
denetleyici tekniklerini icermektedir.

This course provides an overview of robot mechanisms, kinematics, dynamics, and
controls. Topics include robot designs, actuators, and sensors; rotation matrices,
homogenous transformations and Denavit-Hartenburg convention; forward and
inverse kinematics, and the Jacobian matrix; Lagrangian formulations; path planning;
and conventional and inverse dynamics control techniques.

Onerilen Diger Hususlar / yok none
Recommended Other

Considerations

Staj Durumu / Internship Status yok none

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

1. Ders notlari
2. M. W. Spong, S. Hutchinson, & M. Vidyasagar, “Robot Modeling and Control,” John
Wiley and Sons. Inc., 2005.

Onerilen diger kaynaklar:

1. M. W. Spong & M. Vidyasagar, “Robot Dynamics and Control,” John Wiley and Sons.
Inc., 1989.

2. J. J.Craig, “Introduction to Robotics, Mechanics and Control,” Addison-Wesley Pub. Co.,
1989.

1. Lecture notes
2. M. W. Spong, S. Hutchinson, & M. Vidyasagar, “Robot Modeling and Control,” John
Wiley and Sons. Inc., 2005.

Other material:

1. M. W. Spong & M. Vidyasagar, “Robot Dynamics and Control,” John Wiley and
Sons. Inc., 1989.

2. J. J.Craig, “Introduction to Robotics, Mechanics and Control,” Addison-Wesley Pub.
Co., 1989.




Ogretim Uyesi (Uyeleri) / Faculty Prof. Dr. Enver Tatlicioglu
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Bir robot kolunun temel bilesenlerini tanimlayabilmek. To describe the basic components of a robot manipulator.

2 Robot kollarini geometrilerine gére siniflandirabilmek. To classify robots based on their geometry.

3 Robot hareketlerinin ¢esitlerini tanimlayabilmek. To describe the types of robot motion.

4 Robot kinematiginin, dinamiginin ve kontrolliniin temellerini tanimlayabilmek. To describe the fundamentals of kinematics, dynamics and control of robots.
5 ilintili matematigi agiklayabilmek. To explain the mathematics involved.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Bilimsel yazindaki gesitli robot
1 Girig: Robotigin tarihi, robotik terimleri, ve robot tasarimlari tasarimlarinin gérsel olarak
incelenmesi
Introduction: History of robotics, robot terminology and designs Inve_snggtmg various robotic
designs in the literature
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cr:ui\rgz Methods On Hazirlik / Preliminary
Techniques
Bilimsel yazindaki gesitli robot
. tasarimlarinda kullanilan eyleyici
2 Eyleyiciler ve algilayicilar .
ve algilayici yapilarinin gorsel
olarak incelenmesi
Investigating various robotic
Actuators and sensors designs in the literature in terms
of actuators and sensors
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\r?; Methods On Hazirlik / Preliminary
Technigues
3 Matematiksel temeller I_\_/Iatematlksel temeller ile ilgili
ornekler
Examples related with the
Mathematical background relevant mathematical
background
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
4 Dizlemde 6teleme ve dénme I?uzlemgie Oteleme ve donme
ornekleri
Planar translations and orientations Examples of planar translations
and orientations
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 3 boyutta 6teleme ve donme

3 boyutta 6teleme ve dénme
ornekleri

3D translations and orientations

Examples of 3D translations and
orientations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 ileri kinematik ileri kinematik érnekleri
Forward kinematics Examples of forward kinematics
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Denavit-Hartenburg algoritmasini
7 Denavit-Hartenburg algoritmasi kullanarak robot modelleme
Ornekleri
Robot modeling examples by
Denavit-Hartenburg convention using Denavit-Hartenburg
convention
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ters kinematik Ters kinematik érnekleri
Inverse kinematics Examples of inverse kinematics
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Hiz kinematigi Hiz kinematigi 6rnekleri
Velocity kinematics Examples of velocity kinematics
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Ters Jakobiyen matrisi ve tekil pozisyonlar -.I.-ek'l. poglsyonlarm bulunmasi
Uzerine 6rnekler
. . . Examples for finding singular
Inverse Jacobian and singularities configurations
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Robot kollarinin kinetik ve
11 Robot kollarinin kinetik ve potansiyel enerjisi potansiyel enerjisini hesaplama

ornekleri

Kinetic and potential energy of a robot manipulator

Examples for finding kinetic and
potential energy of a robot
manipulator
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
. . Robot kolunun dinamik modelini
12 Dinamik bulma érnekleri
Dynamics Examples fqr finding dynamics or
a robot manipulator
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;riﬁgt:ggi\éz Methods On Hazirlik / Preliminary
Technigues
13 Yoérunge planlama Yoérunge planlama 6rnekleri
Path planning Examples of path planning
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Robot kollarinin denetlenmesi Ornek robot kolu denetleyicileri

Robot manipulator control

Examples of controllers for robot
manipulators

517




DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Bireysel Calisma / Self Study 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 7 3.00 21.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 7 3.00 21.00
Derse Katilim / Attending Lectures 14 4.00 56.00
Toplam / Total: 43 15.00 142.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 142.00/30.00 = 4.73 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 142.00/ 30.00 = 4.73 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilari / 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

1.1.12

1.1.13

1.1.14

1.1.15

1.1.16

1.1.17

1.1.18

1.Bir robot kolunun temel
bilesenlerini tanimlayabilmek. /
To describe the basic
components of a robot
manipulator.

2.Robot kollarini geometrilerine
gore siniflandirabilmek. / To
classify robots based on their
geometry.

3.Robot hareketlerinin
cesitlerini tanimlayabilmek. / To
describe the types of robot
motion.

4.Robot kinematiginin,
dinamiginin ve kontroliiniin
temellerini tanimlayabilmek. /
To describe the fundamentals
of kinematics, dynamics and
control of robots.

5.ilintili matematigi
aciklayabilmek. / To explain the
mathematics involved.

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