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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Veri Islem Data Processing
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
JEF212E 4 3 4,5 2 0 2
Boéliim / Program Jeofizik
(Department/Program) Geophysics
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) Compulsory (Course Language) English
Dersin Onkosullar Yok
(Course Prerequisites) (None)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category o o 0 _
by Content, %) %25 /050 /025

Sahada sistematik bir sekilde toplanmus jeofizik verilerin iglenerek yorumlamaya hazir hale getirilmesine
yonelik bir dizi veri-iglem yontemi toplanan verilere uygulanir. Bu ders kapsaminda sinyal analizine dayali
temel veri-islem yontemleri 6gretilmektedir.

Dersin Icerigi

Various data processing techniques are applied to the geophysical data collected in a systematic way in the
field to prepare them for interpretation. Data processing methods based on communication theory are

(Course Description) lectured in this course.

e  (Ogrencinin matematik, fizik, kimya, diferansiyel denklemler, statik, dinamik, olasilik ve istatistik,
konularini igeren temel ve miithendislik bilimleri derslerinde kazanmus oldugu bilgi ve becerileri yer
bilimleri problemlerinin ¢oziimlerinde kullanmak

e  Jeofizik problemlerinin ¢6ziimii igin, jeofizik verilerin toplanmasinda, islenmesinde ve diger iliskili

disiplinlerden gelen bilgileri birlestirerek yorumlanmasinda, modern jeofizik alet ve bilgisayar
olanaklarinm kullanabilmek

Dersin Amaci

®  Have the students gain knowledge on the application of basic sciences, basic engineering sciences and
earth sciences for the solution of geophysical engineering problems.

Increase students’ capability to process the collected geophysical data by means of modern hardware
and software facilities of information technologies

(Course Objectives) .

Verilerin simiflanmasi,Fourier Serileri ve Fourier Dontistimii, Genlik ve Faz Spektrumu,
Fourier dontistimiiniin 6zellikleri

Ornekleme teorisi, zaman ve frekans ¢oziiniirliigii

Ayrik Fourier Doniisiimii ve 2B Fourier Doniistimii

Dogrusal Zamanla Degismez sistemler ve Evrisim (konvolusyon) Teorisi (siirekli ve ayrik)
fliski (korelasyon) teorisi (siirekli ve ayrik), ve Gii¢ Spektrumu

Z Doniistimii, kararlilik, nedensellik and dalgaciklarin faz 6zellikleri

Yuvarlatma operatorleri, Pencereleme, Siizgegleme ve Hilbert Doniisiimii,

Ters Evrigim (dekonvoliisyon) teorisi ve ters siizgegler

Dersin Ogrenme
Ciktilar:
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Data classification,the Fourier Series and the Fourier Transform, Amplitude and Phase Spectra,
Fourier transform properties

Sampling theory, time and frequency resolution

Discrete Fourier Transform and 2D Fourier Transform

Linear Time Invariant systems and Convolution Theory (continuous and discrete)

Correlation Theory (continuous and discrete), and Power spectrum

Z Transformation, stability, causality and phase considerations of the wavelets

Smoothing operators, Windowing, Filtering and Hilbert Transform,

Deconvolution Theory and inverse filtering

(Course Learning
Qutcomes)
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Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

e Brigham, E.O., 1974. The Fast Fourier Transform, Prentice Hall.
e  Buttkus, B. 2000. Spectral Analysis and Filter Theory in Applied Geophysics, Springer.

e Camtez N., Yaramac, U. & H. Ozdemir, 1987. Spekiral Analiz ve Jeofizik
Uygulamalari, TMMOB Jeofizik Mh. Odasi Egitim Yayinlart No:1

e Gubbins D. , 2004. Time Series Analysis and Inverse Theory for Geophysicists,
Cambridge University Press.

e Yilmaz, O., 1997. Seismic Data Processing, Society of Exploration Geophysics.

Odevler ve Projeler

(Homework & Projects

Odevlerin amac1 dersin daha iyi anlasgilmasma katkida bulunmaktir. Bunlarin bir kismu
yapilacak bilgisayar laboratuvart uygulamasina 6n hazirlik saglayacak niteliktedir. Ders
planinda belirtilen tarihte simif ¢aligmasi adi altinda 6devlerden smnav yapilmaktadir ve not
ortalamasina %10 olarak katilmaktadr.

The aim of the homework is to improve the knowledge of the students and prepare them for the
Computer Lab. assignments. At the announced date of the lecture plan, the students take an
exam from their homework questions. The effect of this exam on the grade is 10%.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Veri islem uygulamalan bilgisayar laboratuvarinda Matlab yazilim paketi kullanilarak
yapilmaktadir ve not ortalamasima %10 olarak katilmaktadir. .

Data processing applications are performed at the computer lab by using Matlab software
package. The effect of the computer lab applications on the grade is 10%.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil i¢ci Sinavlan 1 30
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 10* 10
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 13** 10
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smaw1 1 50
(Final Exam)

* sinif calismasi seklinde 6devlerden sinav
exam as classwork from the given homeworks
** bilgisayar laboratuvarinda uygulama

computer lab




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Jeofizikte veri isleme giris, Verilerin simiflanmasi 1
2 Fourier Serileri; ortagonallik, Fourier katsayilarinin belirlenmesi 1
3 Herhangi bir periyota sahip fonksiyonlarin Fourier Serisi, Fourier serilerinin karmasik bigimi 1
4 Fourier Integrali ve Fourier Doniigiimii; genlik ve faz spektrumlart 1
5 Ozel fonksiyonlar (Dirac Delta, birim basamak vb) ve Fourier déniisiimleri;  Fourier Doniisiimiiniin 2
ozellikleri |

6 Fourier Déniisiimiiniin 6zellikleri 11, Ornekleme teorisi, zaman ve frekans ¢oziiniirliigii 2-3
7 Ayrik Fourier Doniisiimii, 2 boyutlu Fourier Doniisimi 4

8 Dogrusal zamanla degismez sistemler, evrisim teoremi (stirekli ve ayrik) 5

9 Mliski, 6ziliski, ¢apraz iliski (siirekli ve ayrik); Gii¢ spektrumu 6
10 Kararlilik, nedensellik ve terslenebilirlik + Ara sinav 7
11 Z Déniigtimii +Simif Calismasi 7
12 Sifir-, en kiigiik-, en bityiik- ve karigik-gecikmeli dalgaciklar, Yuvarlatma operatorleri 7-8
13 Pencereleme, Filtreleme, Hilbert Doniistimii 8
14 Ters Evrisim 9

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to data processing in geophysics, Data classification 1

2 Fourier Series; orthogonality, determination of Fourier coefficients 1

3 Functions having arbitrary (any) period; complex form of the Fourier series 1

4 Fourier Integral and Fourier Transform; amplitude and phase spectra 1

5 Special functions (impulse, unit step etc); Properties of Fourier Transform | 2

6 Properties of Fourier Transform 11, Sampling theory, Time and frequency resolution 2-3

7 Discrete Fourier Transform (DFT), 2D Fourier Transform 4

8 Linear Time Invariant systems; convolution theorem (continuous + discrete); 5

9 Correlation; cross correlation; auto correlation (continuous + discrete);Power spectrum 6

10 Stability, causlaity, invertibility +Midterm Exam 7

11 Z Transform + Classwork 7

12 Zero-, min-, max-, mixed-wavelets, smoothing operators 7-8
13 Windows, Filters, Hilbert Transformation 8

14 Deconvolution 9




Dersin JEOFiZIK MUHENDISLiGi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢ciktilar) Seviyesi
1(2|3
a an ability to apply knowledge of mathematics, science, and engineering, X
b an ability to design and conduct experiments, as well as to analyze and interpret data, X
c an ability to design a system, component, or process to meet desired needs, X
d an ability to function on multi-disciplinary teams, X
e an ability to identify, formulate, and solve engineering problems X
f an understanding of professional and ethical responsibility, X
g an ability to communicate effectively, X
h the broad education necessary to understand the impact of engineering solutions in a global and societal X
context
i a recognition of the need for, and an ability to engage in life-long learning, X
j a knowledge of contemporary issues, X
k an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice, X
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and GEOPHYSICAL ENGINEERING Curriculum
Level of
Program Outcomes Contribution
1 2 3
a an ability to apply knowledge of mathematics, science, and engineering, X
b an ability to design and conduct experiments, as well as to analyze and interpret data, X
c an ability to design a system, component, or process to meet desired needs, X
d an ability to function on multi-disciplinary teams, X
e an ability to identify, formulate, and solve engineering problems X
f an understanding of professional and ethical responsibility, X
g an ability to communicate effectively, X
h the broad education necessary to understand the impact of engineering solutions in a global and societal X
context
i a recognition of the need for, and an ability to engage in life-long learning, X
j a knowledge of contemporary issues, X
k an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice, X

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)
31.05.2013

Onaylayan (Confirming)




