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Dersin Ad1 Course Name
Lineer Doniisiim Yontemleri Linear Transform Methods
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
UAH612E Bahar 3 7.5 YL/Doktora
(Spring) (M.Sc./Ph.D.)
Lisansiistii Program Uydu Haberlesmesi ve Uzaktan Algilama
(Graduate Program) Satellite Communication and Remote Sensing
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Isaret, acilim ve i¢ ¢arpim

Dersin Igerigi Fourier Doniigiimleri
o Zaman genisligi, frekans band genigligi tanimlari
(Course Description) STFT Déniisimii
Gabor Ag¢ilimi

30-60 keli
Crme ardst Dalgacik Dontigiimii

Wigner-Ville Dagilimlar

Hilbert Doniisimii

Radon, Hankel Doniisiimleri ve digerleri

Doniisiim yontemlerinin 6zel problemlere uygulanmasi

Signal, expansion and inner product

Fourier Transforms

Time duration, frequency bandwidth definitions

Short Time Fourier Transforms

Gabor Expansion

Wavelets

Wigner-Ville Distribution

Hilbert Transform

Radon Transform, Hankel Transform and others
Applications of transform methods to specific problems

Bu derste dontstiim yontemlerinin kullandidi temel kavramlar 6grenilir.

Zaman, frekans iligkileri ve zaman ortalamasi, band genisligi kavramlari incelenir.
Farkh dontsim yéntemlerinin 6zellikleri incelenir.

Donlsim ydntemlerinin uygulama alanlari incelenir.

Dersin Amaci

(Course Obijectives)

To learn the basic concepts of transform methods.

To investigate the time, frequency relationship and time average, frequency bandwidth
concepts.

3. To investigate the properties of different transform methods.

4. To investigate the applications areas of transform methods.

Maddeler halinde 2-5 adet
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Bu dersi basariyla tamamlayan yiiksek lisans/doktora 6grencileri asagidaki konularda bilgi, beceri ve
Dersin Ogrenme yetkinlik kazanirlar;

Ciktilan Temel isaret 6zellikleri ve ig garpim islevi

isaretin zaman, frekans domeni 6zellikleri

Farkh déntsim yéntemlerini kullanma

Donlsum yéntemlerinin verebildigi bilgileri kavrama

Donlsim ydntemlerinin problemlere uygulanmasi

(Course Learning
Outcomes)
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Maddeler halinde 4-9 adet

M.Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in the
following subjects;

Basic signal properties and inner product concept

Time and frequency domain features of the signal

Usage of different transform methods

Understanding the information obtained by the transform methods

Application of the transform methods to different problems
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Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. S. Qian, D. Chen, Joint Time-Frequency Analysis, Prentice Hall, 1996.

2. A.D. Poularikas, The Transforms and Applications Handbook, CRC Press
1999.

3. A. V. Oppenheim, A.S. Willsky, Signals & Systems, Prentice Hall, 1996.

4. R.L. Easton,Fourier Methods in Imaging, Wiley, 2010.

5. B. Boashash, Time Frequency Signal Analysis and Processing, Elsevier,
2003.

Odevler ve Projeler

(Homework & Projects)

Dontisiim yontemlerinin uygulanmasi {izerine bir donem projesi hazirlanacaktir.

A term project on transform method applications

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use) Dersinizde
kullnadiginiz yazilim ve simulasyon

grogmmlarl vazilabilir

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan

(Midterm Exams)

Kisa Simavlar

(Quizzes)

Odevler 3 %30
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 % 30
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Isaret ve acilim teorisine giris 1,2
2 I¢ carpim, elementer fonksiyon 1,2
3 Fourier Déniigiimleri 2,3
4 Ayrik Fourier Dontigiimleri 2,34
5 Zaman genisligi, frekans band genisligi tanimlari 2,34
6 STFT Déniistimii 2,3,4
7 Gabor Ac¢ilim, ters 6rneklenmis STFT 2,34
8 Dalgacik Doniistimii 2,34
9 Dalgacik doniisiimiinde ¢oklu ¢oziiniirliik analizi, filter bankalari 3,4
10 Wigner-Ville Dagilimlari 3,4
11 Hilbert Doniigiimii 3,4
12 Radon, Hankel Doniigiimleri ve digerleri 3,4
13 Déniigiim yontemlerinin 6zel problemlere uygulanmasi 3,45
14 Proje Sunumlar: 3,4,5
COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to signal and expansion theory 1,2

2 Inner product, elementary function 1,2

3 Fourier Transforms 2,3

4 Discrete Fourier Transforms 2,3,4

5 Time duration, frequency bandwidth definitions 2,34

6 Short Time Fourier Transforms 2,34

7 Gabor Expansion, inverse sampled STFT 2,34

8 Wavelets 2,3,4

9 Wavelets Multi-Resolution Analysis, filter banks 3,4
10 Wigner-Ville Distribution 3,4
11 Hilbert Transform 3,4

12 Radon Transform, Hankel Transform and others 3,4

13 Applications of transform methods to specific problems 3,45

14 Project presentations 3,45

NOT-1: Ders plani, sadece hafta bazinda islenen ders konularini icermeli, ara ve
kisa simnavlar ders planlarina yazilmamahdir.




Dersin Uydu Haberlesmesi ve Uzaktan Algilama Programyla iliskisi

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

Katki

Seviyesi

1|2

3

Yiiksek lisans yeterliliklerine dayali olarak, alanindaki giincel ve ileri diizeydeki bilgileri 6zgiin diistince
ve/veya arastirma ile uzmanlik diizeyinde gelistirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgiin
tanimlara ulasabilme (bilgi).

X

Alaninin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik fikirleri analiz, sentez ve
degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin sonuglara ulagabilme (bilgi).

Alanindaki yeni bilgileri sistematik bir yaklagimla degerlendirebilme ve kullanabilme (beceri).

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir
diislince, yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayabilme, 6zgiin bir konuyu
arastirabilme, kavrayabilme tasarlayabilme, uyarlayabilme ve uygulayabilme (beceri).

Yeni ve karmasik distincelerin elestirel analizini, sentezini ve degerlendirmesini yapabilme (beceri).

Vi.

Alani ile ilgili ¢aligmalarda arastirma yontemlerini kullanabilmede iist diizey beceriler kazanmis olma
(beceri).

Vii.

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
diisiince, yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir ¢aligmay1 bagimsiz olarak
gergeklestirerek alanindaki ilerlemeye katkida bulunabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme
Yetkinligi).

viii.

Alani ile ilgili en az birer adet bilimsel makaleyi ulusal ve uluslararas1 hakemli dergilerde yaymlayarak veya
0zgiin bir yapit lireterek ya da yorumlayarak alanindaki bilginin smirlarin1 genisletebilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Ozgiin ve disiplinlerarasi sorunlarm ¢dziimlenmesini gerektiren ortamlarda liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

Yaratict ve elestirel diigiinme, sorun ¢dzme ve karar verme gibi Uist diizey zihinsel siire¢leri kullanarak alani
ile ilgili yeni diisiince ve yontemler gelistirebilme (Ogrenme Y etkinligi).

Xi.

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

Xil.

Uluslararasi platformlarda, uzman kisiler ile alanindaki konularin tartisilmasinda 6zgiin goriislerini
savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme (iletisim ve Sosyal Yetkinlik).

Xiii.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili, sozlii ve
gorsel iletisim kurabilme ve tartisabilme (iletisim ve Sosyal Yetkinlik).

Xiv.

Alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak, yasadigi toplumun bilgi toplumu
olma ve bunu siirdiirebilme siirecine katkida bulunabilme (Alana Ozgii Yetkinlik).

XV.

Alani ile ilgili karsilagilan sorunlarin ¢éziimiinde stratejik karar verme siireglerini kullanarak iglevsel
etkilesim kurabilme (Alana Ozgii Yetkinlik).

XVi.

Alan ile ilgili konularda karsilasilan toplumsal, bilimsel, kiiltiirel ve etik sorunlarin ¢éziimiine katkida
bulunabilme ve bu degerlerin gelisimini destekleyebilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Satellite Communication and Remote Sensing Program

Level of

Program Outcomes Contribution

1

2 3

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 M.S. level
(knowledge).

X

Grasping the inter-disciplinary interaction related to one’s area; reaching original results by using the
specialistic knowledge in analyzing, synthesizing and evaluating new and complex ideas (knowledge).

The ability to evaluate and use new information in the area with a systematical approach (skill).

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, designing and applying an original subject (skill).

v. The ability to critically analyze, synthesize and evaluate the new and complex ideas (skill).

Vi.

Acquiring the most developed skills about using the research methods in studies in the related area (skill).

Vii.

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 the area; or, applying a conventional
idea, method, design and/or application to a different environment (Competence to work independently
and take responsibility).

viii.

Expanding the limits of knowledge in the area by publishing at least one scientific article in an
international peer reviewed journal and/or creating or interpreting an original work (Competence to work
independently and take responsibility).




Fulfilling the leader role in the environments where solutions are sought for the original and inter-
disciplinary problems (Competence to work independently and take responsibility).

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 (Learning Competence).

Xi.

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

Xii.

The ability to establish effective communication with experts in the international environments to discuss
the area-related subjects and to defend original opinions, showing one’s competency in the area
(Communication and Social Competency).

Xiii.

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
(Communication and Social Competency).

XiV.

Contributing to the society’s state and progress towards being an information society by announcing and
promoting the technological, scientific and social developments in one’s area (Area Specific
Competency).

XV.

Ability to establish effective communication in the solving of the problems faced in the area, by using the
strategic decision making processes (Area Specific Competency).

XVi.

Contributing to the solution of area-related social, scientific, cultural and ethical problems and promoting
the development of these values (Area Specific Competency).

1: Little, 2. Partial, 3. Full

NOT-2: Ders ile ilgisi olmayan ciktilarin bos birakilmasi gerekmektedir.
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