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Dersin Ad1 Course Name
CBS’de Uzaktan Algilama Remote Sensing for GIS
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) | (Local Credits) | (ECTS Credits)
GIT 513E Giiz (3+0) 7.5 YL
(Fall) (M.Sc.)
Lisansiistii Program | Cografi Bilgi Teknolojileri
(Graduate Program) (Geographical Information Technologies)
Dersin Tiirii Sec¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) | (English)

Dersin I¢erigi
(Course Description)

30-60 kelime aras:

Temel esaslar, elektromanyetik 1sinim, elektromanyetik spektrum, radyasyon kanunlari,
diinya atmosferi ve yiizeyi ile etkilesim, uzaktan algilamada veri elde etme sistemleri, uzaktan
algilama platformlar1 ve algilayicilari, dijital uzaktan algillanmis verinin 6zellikleri,
radyometrik diizeltme, atmosferik diizeltme, geometrik diizeltme, goriintii zenginlestirme,
siniflandirma, mikrodalga uzaktan algilama, ileri konular.

Basic principles, nature of electromagnetic radiation, electromagnetic spectrum, radiation
laws, interecations with the earth’s atmosphere and surface, data acquisition systems in
remote sensing, , remote sensing platforms and sensors, properties of digital remote sensing
data, radiometric correction, atmospheric correction, geometric correction, image
enhancement, classification, microwave remote sensing, advanced topics.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5
adet

e Gelisen uydu teknolojileri ile birlikte farkli pek ¢ok disiplin tarafindan uzaktan algilama
sistemleri tarafindan temin edilen uydu goériintiileri yaygin bir bigcimde kullanilmaktadir.

e Bu dersin amaglar1 uzaktan algilamanin temellerini 6gretmek, farkli uzaktan algilayici
sistemler hakkinda bilgi vermek ve bu algilayicilardan temin edilen verilerin nicelik ve
nitelik yoniinden analizlerinin yapilarak farkli uygulamalar i¢in kullanilabilirliklerini
gostermektir.

e With the development of space technologies, satellite images obtained from different
remote sensor systems have been widely used by various disciplines.

o The objectives of this course are: to teach the fundementals of remote sensing, to explain
the different remote sensor systems and to analyze the remotely sensed data
quantitatively and qualitatively to illustrate the usability of these data for different
applications.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan yiiksek lisans Ogrencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

1. Matematik, fen ve miithendislik bilgilerini uygulama becerisi

2. Miihendisligin kiiresel ve toplumsal boyutlarda etkisini kavrama 6zelligi
3. Giincel/¢cagdas konulara iligkin bilgi sahibi olma 6zelligi

4. Alaninda edindigi uzmanlk diizeyindeki bilgi ve becerileri
degerlendirebilme ve 6grenmesini yonlendirebilme

elestirel bir yaklagimla




Maddeler halinde 4-9

M.Sc. students who successfully pass this course gain knowledge, skill and competency in the

adet following subjects;

1. An ability to apply knowledge of mathematics, science and engineering
2. The broad education necessary to understand the impact of engineering solutions in a global and
societal context

3. A knowledge of contemporary issues

4. Assessing the specialist knowledge and skill gained through the study with a critical view
and directing one’s own learning process.
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Odevler ve Projeler

(Homework & Projects)

1 PROJE VE SUNUM

1 PROJECT AND PRESENTATION

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlar
(Midterm Exams)

1

20

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

40

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simmavi
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Uzaktan Algilamaya Giris, Temel Esaslar, Elektromanyetik Isinim, Elektromanyetik 1
Spektrum, Radyasyon Kanunlari, Planck Kanunu, Stefan-Boltzmann Kanunu ve Wien
Kanunu
2 Atmosfer ile Etkilesim, Sa¢ilma, Yansima ve Yutulma, Atmosferik Pencereler 1
3 Isinimin Yerytzeyi ile Etkilesimi: Yansitma, Brdf, Albedo, Yiizey Spektralari, Spektral 1
Ozellikler ve Bilgi
4 Uzaktan Algilamada Veri Elde Etme Sistemleri, Algilayici Cesitleri 1-2
5 Aktif ve Pasif Algilama 1-2
6 Uzaktan Algilama Platformlari, Uydu Yoriingeleri, Optik, Yakin Kizil6tesi, Termal ve 1-2
Mikrodalga Uzaktan Algilayicilar
7 Dijital Uzaktan Algilanmis Verinin Ozellikleri, Formatlar, Veri Isleme. Coziiniirlik Kavrama: 1-2
Spektral, Mekansal, Zamansal ve Radyometrik Coziiniirlik
8 Radyometrik Diizeltme, Atmosferik Diizeltme; Goriintii Tabanl Yontemler, Radyatif 1-2-4
Transfer Modelleri, Empiric Cizgi Yontemi
9 Geometrik Diizeltme: Yoriinge Geometri Modeli, Rektifikasyon, Ortho Rektifikasyon 1-2-4
10 Goriinti Zenginlestirme: Lineer Contrast Gerdirme, Gauss Gerdirme, Yogunluk Dilimleme 1-2-4
11 Goriintd Donilistimleri: Aritmetik Islemler, Filtreleme, Ana Bilesen Analizi, Intensity-Hue- 1-2-4
Saturation, Fourier Ve Wavelet Doniisiimleri
12 Siniflandirma: Kontrolldi, Kontrolsiiz, Fuzzy Simiflandirma. Siniflandirma Dogrulugu. 1-2-4
13 Mikrodalga Uzaktan Algilama 3
14 Ileri Konular: SAR Interferometresi, LIDAR, Hiperspektral Uzaktan Algilama 3
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Introduction to Remote Sensing, Basic Principles, Nature of Electromagnetic Radiation, 1
Electromagnetic Spectrum, Radiation Laws; Planck'S Law, Stefan-Boltzmann Law and
Wien'S Displacement Law
2 Interecations With The Earth’S Atmosphere, Scattering, Reflection and Abrsorption, 1
Atmospheric Windows
3 Interaction of Radiation With the Surface: Reflectance, Diffuse, BRDF, Albedo, Surface 1
Spectra, Spectral Features and Information
4 Data Acquisition Systems in Remote Sensing, Sensor Types, 1-2
5 Passive Sensors, Active Sensors. 1-2
6 Remote Sensing Platforms, Satellite Orbits, Optical, Near-Infrared, Thermal and 1-2
Microwave Remote Sensors
7 Properties Of Digital Remote Sensing Data, Formats, System Processing. Resolution 1-2
Term: Spectral, Spatial, Temporal And Radiometric Resolution
8 Radiometric Correction, Atmospheric Correction; Image Based Methods, Radiative 1-2-4
Transfer Model, Empirical Line Method
9 Geometric Correction: Orbital Geometry Model, Rectification, Orthorectification 1-2-4
10 Image Enhancement: Human Visual System, Linear Contrast Stretch, Gaussian Stretch, 1-2-4
Density Slicing
11 Image Transforms: Arithmetic Operations, Filtering, Principal Component Analysis, 1-2-4

Intensity-Hue-Saturation, Fourier and Wavelets




12 Classification: Unsupervised, Supervised, Fuzzy Classifications. Classification Accuracy. 1-2-4
13 Microwave Remote Sensing 3
14 Advanced Topics: SAR Interferometry, LIDAR, Hyperspectral Remote Sensing 3
Dersin Cografi Bilgi Teknolojileri Programuyla iliskisi
Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi
11213
i. Lisans diizeyi yeterliliklerine dayali olarak, ilgili program alaninda bilgilerini uzmanlik diizeyinde X
gelistirebilme ve derinlestirebilme
ii. Alaninin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme
iii. Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme
iv. Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle biitiinlestirerek
yorumlayabilme ve yeni bilgiler olusturabilme
V. Alanimi ile ilgili kargilagilan sorunlari aragtirma yontemlerini kullanarak ¢oziimleyebilme X
vi. Alanini ile ilgili uzmanlik gerektiren bir caligmay1 bagimsiz olarak yiiriitebilme
vii. Alani ile ilgili uygulamalarda karsilasilan ve dngoriilemeyen karmagik sorunlarin ¢6ziimii i¢in
yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢6ziim iiretebilme
viii. | Alani ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik yapabilme
ix. Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklasimla X
degerlendirebilme ve 6grenmesini yonlendirebilme
X. Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile destekleyerek, X
alanindaki ve alan digindaki gruplara, yazili, s6zlii ve gorsel olarak sistemli bigcimde aktarabilme
xi. Sosyal iligkileri ve bu iligkileri yonlendiren normlar elestirel bir bakis agis1 ile inceleyebilme, X
geligtirebilme ve gerektiginde degistirmek iizere harekete gecebilme
xii. | Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak sozlii ve yazili iletisim | X
kurabilmek
xiii. | Alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri X
diizeyde kullanabilme
xiv. | Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmas: asamalarinda X
toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme ve bu degerleri
Ogretebilme
xv. | Alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen X
sonuglari, kalite siiregleri ¢cergevesinde degerlendirebilme
xvi. | Alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama becerilerini, disiplinlerarasi X
caligsmalarda kullanabilme
xvii. | Tezli programlarda, kendi ¢alismalarini, alanindaki uluslararasi platformlarda, yazili, sozli X
ve/veya gorsel olarak aktarabilme

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Geographical Information Technologies Program

Level of
Program Outcomes Contribution
1 2 3
i. Developing and intensifying knowledge in the related program’s area, based upon the X

competency in the undergraduate level

ii. | Grasping the inter-disciplinary interaction related to one’s area

iii. ] The ability to use the expert-level theoretical and practical knowledge acquired in the area

iv. | Interpreting and forming new types of knowledge by combining the knowledge from the
area and the knowledge from various other disciplines

V. Solving the problems faced in the area by making use of the research methods X

vi. ] The ability to carry out a specialistic study related to one’s area independently.

vii. | Developing new strategic approaches to solve the unforeseen and complex problems
arising in the practical processes of one’s area and coming up with solutions while taking
responsibility

viii. | Fulfilling the leader role in the environments where solutions are sought for the problems
related to the area

ix. | Assessing the specialistic knowledge and skill gained through the study with a critical view X
and directing one’s own learning process

X. | Systematically transferring the current developments in the area and one’s own work to X
other groups in and out of the area; in written, oral and visual forms

xi. | Ability to see and develop social relationships and the norms directing these relationships X
with a critical look and the ability to take action to change these when necessary.

xii. | Proficiency in a foreign language —at least European Language Portfolio B2 Level- and X
establishing written and oral communication with that language

xiii. | Using the computer software together with the information and communication technologies X
efficiently and according to the needs of the area

xiv. | Paying regard to social, scientific, cultural and ethical values during the collecting, X

interpreting, practicing and announcing processes of the area related data and the ability to
teach these values to others

xv. | Developing strategy, policy and application plans concerning the subjects related to the X
area and the ability to evaluate the end results of these plans within the frame of quality
processes

xvi. | Using the knowledge and the skills for problem solving and/or application (which are X
processed within the area) in inter-disciplinary studies

xvii. | In the programs with thesis, the ability to present one’s own work within the international X

environments orally, visually and in written forms

1: Little, 2. Partial, 3. Full

NOT-1: Ders ile ilgisi olmayan ¢iktilarin bos birakilmasi gerekmektedir.
NOT-2: Yukaridaki tabloda isaretlenen katki seviyeleri tiim programlar icin
minimum seviyelerdir. Ancak ilgili programin yapisina gore katki seviyeleri
artirilabilir.
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