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Dersin Adi

Course Name

Deprem Hasarinin Uydu Goriintiileri ile Tespit Edilmesi

Damage Asses.Using Satel.Imag.

Kodu Yariyih Kredisi AKTS Kredisi Ders Tiirii
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Type)
DEPS17E Bahar 3 7.5 Doktora
(Spring) (PhD)
Boliim / Program Deprem Miithendisligi
(Department/Program) Earthquake Engineering
Dersin Tiirii Secmeli (Elective) Dersin Dili Ingilizce (English)

(Course Type)

(Course Language)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Image based damage assessment, remote sensing images, satellite images, optic and radar images,
mono-and multi temporal damage assessment, pixel, texture and object based classification
techniques, earthquake damage assessment, examples of earthquake damage assessment, post-
damage assessment techniques, supervised and unsupervised methods; k-nn classification, support
vector machines, logistic regression perceptron, neural networks, deep learning for damage
assessment, change detection approaches, multi-temporal image analysis, extraction of damage
patterns, evaluation of damage patterns, feature selection and extraction methods, criteria for
damage assessment.

Goriintli tabanli hasar tespiti, uzaktan algilama goriintiileri, uydu goriintiileri, optik ve radar
goriintiileri, tek ve ¢ok zamanli hasar degerlendirmesi, piksel, doku ve nesne tabanli siniflandirma
teknikleri, deprem hasar tespiti, deprem sonrasit hasar tespiti, hasar sonrast degerlendirme
teknikleri, denetimli ve denetimsiz yontemler; k-nn siiflandirmasi, destek vektdr makineleri,
lojistik regresyon yontemi, yapay sinir aglari, hasar degerlendirmesi i¢in derin 6grenme, degisiklik
tespiti yaklasimlari, g¢oklu-zamansal goriintii analizi, hasar Ozniteliklerinin ¢ikarilmasi, hasar
Ozniteliklerinin se¢imi, 6znitelik segme ve ¢ikarma yontemleri, hasar tespit dlgiitleri.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Hasarm belirlenmesi igin kullanilacak uzaktan algilama teknolojisinin tanitimi

2. Goriintii tabanlt veri tiplerine gore yapilabilecek hasar analizlerinin degerlendirilmesi
(deprem hasar tespiti oncelikli)
Makine 6grenmesi algoritmalarinin hasarin tespit edilmesinde kullanimi
Hasara ait 6znitelik bilgilerinin elde edilmesi ve yorumlanmasi

To introduce remote sensing technology used for damage assessment.
To evaluate damage assessment approaches with respect to image based data to be used
(based on earthquake damage assessment).

3. To teach how to apply machine learning algorithms to assess damage patterns.

4. To understand and interpret damage features extraction.

5. To understand and interpret damage maps and their accuracy assessment.

3
4
5. Hasar haritasini ve dogrulugunun anlasilmasi ve yorumlanmasi
1
2

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Dersi basariyla tamamlayan 6grenciler asagidaki 6zellikleri edineceklerdir:

1. Alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi
degerlendirir, yorumlar ve uygular.

2. Miihendislikte uygulanan giincel teknik ve yontemler ile bunlarin kisitlar1 hakkinda
kapsamli bilgi sahibidir.

3. Belirsiz, sinirli ya da eksik verileri kullanarak, bilimsel yontemlerle bilgiyi tamamlar ve
uygular; degisik disiplinlere ait bilgileri bir arada kullanabilir.

4. Mesleginin yeni ve gelismekte olan uygulamalarinin farkindadir, ihtiyag duydugunda
bunlar1 inceler ve 6grenir.

5. Alan ile ilgili problemleri tanimlar ve formiile eder, ¢6zmek i¢in yontem gelistirir ve
coziimlerde yenilik¢i yontemler uygular.

6. Disiplin i¢i ve ¢ok disiplinli takimlarda etkin bi¢cimde ¢alisabilir, bu tiir takimlarda liderlik
yapabilir ve karmasik durumlarda ¢6ziim yaklasimlar: geligtirebilir; bagimsiz ¢aligabilir ve
sorumluluk alir.

Students that complete the course with success, will acquire the following qualities:

1. They reach the knowledge in depth by conducting scientific research in the field, evaluating,
interpreting, and applying the knowledge.

2. They have comprehensive knowledge about current engineering techniques and methods as
well as their limitations.

3. They are aware of the new and developing applications of the profession; examine and learn
them when needed.




They define and formulate problems related to the field, develop methods, and apply
innovative methods for their solutions.

They develop new and/or original ideas and methods; design complex systems or processes
and develop innovative/alternative solutions in their designs.

Students can work effectively in disciplinary or multi-disciplinary, teams, lead such teams,
and develop solution approaches in complex situations, can work independently and take
responsibility.Control the performance of structural and non-structural components through
the design process.




Kaynaklar

(References)

Maddeler halinde en cok 5 adet

1. Clough, R. W., and Penzien, J.; “Dynamics of Structures”, McGraw Hill, 2001.

2. Chopra, A.K.; “Dynamics of Structures”, Prentice Hall, 2006.

3. Hart, G.C. and Wong,K.;”Structural Dynamics for Structural Engineers”, John Wiley,
2000.

4. J.P.Wolf, “Dynamics of Soil-Structure Interaction”,Prentice-Hall, 1985.
5. J.L.Humar, “Dynamics of Structures”, Prentice-Hall, 1990.

Odevler ve Projeler

(Homework & Projects)

Bes ev ddevi verilecektir.

Five homeworks are given.

Laboratuar Uygulamalan

(Laboratory Work)

Yok

None

Bilgisayar Kullanimi

(Computer Use)

Odevlerlerde SAP2000, ETABS, PERFORM, Matlab veya benzeri programlarin
kullanimi tegvik edilir.

Use of SAP2000, ETABS, PERFORM, Matlab or similar software in homeworks is
encouraged.

Diger Uygulamalar

(Other Activities)

Yok

None

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan 1 % 25
(Midterm Exams) (25 %)

Kisa Smavlar

(Quizzes)

Odevler 5 % 25
(Homework) (25 %)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simav1 1 % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Yiiksek yapilara giris ve bu yapilarin gegmis depremlerdeki performanslari 1.2
2 Yiiksek yapilarmn tanimi, betonarme, celik ya da kompozit yapisal sistemler 1.23
3 Sismik tasarimin temelleri hakkinda genel tekrar 1,23
4 Sismik tasarimin temelleri hakkinda genel tekrar 1.2.3
S Yiiksek yapilarin 6zellikle deprem etkileri altindaki yapisal modellemeleri 1.2.3
6 Yiiksek yapilarmn ozellikle deprem etkileri altindaki yapisal modellemeleri 12,3
7 Deplasmana dayali tasarimin ilkeleri 12,3
8 Diinya genelinde yiiksek yapilar hakkinda bulunan yonetmeliklerin incelenmesi 12,3
9 Ulkemizde yiiksek yapilar hakkinda bulunan yénetmeliklerin incelenmesi 1.2.3
10 Kayit se¢imi, tasarim dogrulama, analizler 3.4
11 Yiiksek yapilarin performans esasli sismik tasarimlari 3.4
12 Yiiksek yapilarin performans esasli sismik tasarimlari 3.4
13 Yiiksek yapilarin performans esasli sismik tasarimlari 3.4
14 Yiiksek yapilarin performans esasli sismik tasarimlari 3.4
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to tall structures and their seismic performance observed in the histroy, 1,2
2 Definition of tall structures, RC, Steel or Composite structural combinations 1,23
3 Overview of Seismic Design Principles 1.2.3
4 Overview of Seismic Design Principles 12,3
5 Structural Modeling of Tall Buildings with special emphasis on earthquakes 12,3
6 Structural Modeling of Tall Buildings with special emphasis on earthquakes 12,3
7 Direct Displacement Based Design - Principles 123
8 Review of the Existing Codes Worldwide 123
9 Design Regulations in Turkey 1.2.3
10 Design Verification-Modeling, Record Selection, Analyses, Post-processing 3.4
11 Performance Based Seismic Assessment of Tall Buildings 3.4
12 Performance Based Seismic Assessment of Tall Buildings 3.4
13 Performance Based Seismic Assessment of Tall Buildings 3.4
14 3.4

Performance Based Seismic Assessment of Tall Buildings




Dersin “Deprem Miihendisligi Doktora Programi”yla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Yiiksek lisans yeterliliklerine dayali olarak, alanindaki giincel ve ileri diizeydeki bilgileri 6zgiin diisiince
ve/veya arastirma ile uzmanlik diizeyinde gelistirip, derinlestirerek, alanina yenilik getirecek 6zgiin tanimlar
olusturup, disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik fikirleri analiz, sentez ve
degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin sonugclara ulasabilme (bilgi).

X

ii.

Alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirip kullanarak, alanina yenilik getiren, yeni bir
diisiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir diisiince, yontem, tasarim
ve/veya uygulamayi farkli bir alana uygulayabilme, 6zgiin bir konuyu arastirip, kavrayarak tasarlayabilme,
uyarlayabilme ve uygulayarak yeni ve karmagik diisiincelerin elestirel analizini, sentezini ve
degerlendirmesini yapip ¢aligmalarinda arastirma yontemlerini kullanabilmede iist diizey beceriler kazanmig
olma (beceri).

iii.

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
diislince, yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayan 6zgiin bir ¢alismay1 bagimsiz olarak
gergeklestirerek, alanindaki ilerlemeye katkida bulunup, en az birer adet bilimsel makaleyi ulusal ve
uluslararasi hakemli dergilerde yayinlayarak alanindaki bilginin sinirlarini genisletebilme (Bagimsiz
Caligabilme ve Sorumluluk Alabilme Yetkinligi).

iv.

Ozgiin ve disiplinlerarasi sorunlarm ¢éziimlenmesini gerektiren ortamlarda liderlik yaparak yaratic1 ve
elestirel diisiinme, sorun ¢ozme ve karar verme gibi iist diizey zihinsel stire¢leri kullanarak alan ile ilgili yeni
diisiince ve yontemler gelistirebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi). (Ogrenme
Yetkinligi).

Sosyal iligkileri ve bu iliskileri yonlendiren normlar1 elestirel bir bakis agisiyla inceleyebilme, gelistirebilme
ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (fletisim ve Sosyal Yetkinlik).

vi.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili, sozlii ve
gorsel iletisim kurup tartisarak, uluslararasi platformlarda, uzman kisiler ile alanindaki konularin
tartisilmasinda 6zgiin goriislerini savunabilme ve yetkinligini gosteren etkili bir iletisim kurabilme (fletisim
ve Sosyal Yetkinlik).

vii.

Alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak, yasadigi toplumun bilgi toplumu
olma ve bunu siirdiirebilme siirecine katkida bulunarak, sorunlarin ¢6ziimiinde stratejik karar verme
stireclerini de kullanip, islevsel etkilesim kurarak toplumsal, bilimsel, kiiltiirel ve etik sorunlarin ¢dzlimiine
katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (dlana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Earthquake Engineering Programme Curriculum

Program Outcomes

Level of

Contribution

1

2

3

By means of developing and intensifying the current and high level knowledge in the area with the use of
original thinking and/or research processes and in a specialistic level, based upon the competency in MS
level, grasping the interdisciplinary interaction related to one’s area and reaching original results by using
this specialistic knowledge in analyzing, synthesizing and evaluating new and complex ideas
(knowledge).

X

ii.

By means of the ability to evaluate and use new information in the area with a systematical approach,
developing a new idea method, design and/or application which brings about innovation in the area; or,
applying a conventional idea, method, design and/or application to a different environment; researching,
grasping and designing and applying an original subject, and also by the ability to critically analyze,
synthesize and evaluate new and complex ideas, acquiring the most developed skills about using the
research methods in studies within the related area (skill).

ii.

By means of contributing to the progress in the area by independently carrying out a study which uses a
new idea, method, design and/or application which brings about innovation in that area; or, applying a
conventional idea, method, design and/or application to a different environment, expending the limits of
knowledge by publishing at least one scientific article in a national and/or international peer reviewed
journal (competence to work independently and take responsibility).

iv.

By means of fulfilling the leader role in the environment where solutions are sought for the original and
interdisciplinary problems, developing area related new ideas and methods by making use of high-level
intellectual processes such as creative and critical thinking, problem solving and decision making
(competence to work independently and take responsibility, learning competence).

Ability to see and develop social relationships and the norm directing these relationships with a critical look
and ability to direct the actions to change these when necessary. (Communication and social competency).

vi.

By means of proficiency in a foreign language —at least European Language Portfolio C1 Level- and
establishing written, oral and visual communication and developing argumentation skills with that
language, the ability to establish effective communication with expert in the international environment to
discuss the area related subjects and to defend original opinions, showing ones competency in the area
(communication and social competency).

vii.

By means of contributing to the society state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in one’s area, and ability
to establish effective communication in the solving of problems faced in that area by using strategic
decision making processes, contributing to the solution of area related social, scientific, cultural and
ethical problems and promoting development of these values (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Sienature)

Dog. Dr. Resat A. Oygug 24.06.2021




DERS YUKU HESAPLAMA FORMU

DEP611E Dersin Seismic Behavior of Tall

Adi Buildings

Dersin Kodu

Dersin Dili

Ingilizce

Dersin
Kredisi

Dersin ECTS

Kredisi

Hafta

11

15

Kazamlan Beceri
(Ciktilar)

Haftalik Ders 3 3 3 3 3 3
(Saat)

42

Laboratuar
(Saat)

Uygulama
(Saat)

Dersle ilgili Simf 6 6 6 6 6 6
dis1 Etkinlikler
(Saat)

84

Sinavlar ve 6 6 6 6
Sinava Hazirhk
(Saat)

12

54

Toplam 9 9 15 15 15 15
Saat

15

15

15 9

186

Ders Yili¢i smav (2 adet) % 40
Degerlendirme Odevler (4 adet) % 10
Sistemi Yilsonu smavt %50

Ders Ciktilar:

Dersi bagariyla tamamlayan 6grenciler agagidaki 6zellikleri edineceklerdir:
Deprem miihendisliginin ileri konular1 inceleme yontemleri,

el

Yapi-temel-zemin ve yapi-sivi etklesim problemlerinin incelenmesi,.

Dinamik problemlerin frekans uzayinda ¢dztiimler ve ayrik Fourier doniisiimii yontemi ile ¢oziilmesi,
Deprem miihendisliginde zaman uzayinda dogrusal ve dogrusal olmayan problemlerin ¢oziilmesi,

Tarih 24.06.2021

Formu Dog. Dr. Resat A. Oygug
Hazirlayan

Formu

Onaylayan




