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Dersin Adi: Uzaktan Algilama Il

Course Name: Remote Sensing I

Ders Uygulamasi, Saat/Hafta
Kod Yaryil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
GEO310/E 6 2,5 3,5 2 1 -

Bo6lim / Program Geomatik Mihendisligi
(Department/Program) | (Geomatics Engineering)
Dersin Tirii Zorunlu (Compulsory) Dersin Dili Tirkge ve ingilizce
(Course Type) (Course Language) |(Turkish & English)

Dersin Onkosullari
(Course Prerequisites)

GEO208 Uzaktan Algilama 1

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Mihendislik/Mimar

Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

100 -

Dersin Tanimi

Uzaktan Algilama kavramlarini ve yontemlerini Geomatik Mihendisligi’'nin
problemlerinin ¢ézlimiinde entegre olarak kullanilabilecek, 6lcme stirecleri ile iliskili,
veri kazanimi yoéntem ve algoritmalarinin 6gretildigi, cografi bilgi sistemleri ile
entegrasyonu konu alan bir derstir.

(Course Description)

Remote Sensing concepts and methods, in the course of dealing in relation to the
measurement process, the processing of data recovery methods and algorithms. In
addition, the processing of the integration of remote sensing and geographic
information systems.

Dersin Amaci

Dersin amaci, uzaktan algilanmis gorintilerin niceliksel ve niteliksel olarak
yorumlanmasinda kullanilan temel prensipler, donanimlar ve tekniklerin kavranmasi;
temel gorinti isleme yontemleri ve algoritmalari kullanilabilirliginin saglanmasi;
Mekansal veri iretim methodlarinin Uzaktan Algilama verileri ile entegrasyonunun
saglanmasidir.

(Course Objectives)

The aim of the course, the basic principles used in the interpretation of remotely
sensed images as the quantitative and qualitative, is the perception of equipment
and techniques. In the course, the basic image processing methods and algorithms
to ensure the availability of remote sensing data and spatial data production method
shall be necessary and sufficient information is available for integration with.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

DOC

1 | Isil goriintl karsilastirma sonuglarini degerlendirir.

Mikrodalga algilayici verilerinin uygulama alanlarini kavrar.

3 | Hiperspektral goriintl verilerinin temel 6zelliklerini karsilastirma sonuglarini
degerlendirir.

4 | Lidar verilerinin temel 6zelliklerini, sinirlamalarini, avantajlarini ve uygulama
alanlarini listeler.

5 | Uzaktan algilama verilerindeki farkli coklu veri/goris konseptini (cok-
platformlu, ¢ok-bantli, gok-zamanli, ¢cok algilayicili) derecelendirir.

6 | Gorintuden farkli bilgi ¢ikartma tekniklerini (gorsel ve dijital) analiz
eder, sentez yapar ve degerlendirir.

7 | Uzaktan Algilama ile amaca uygun degisim saptama tekniklerini
Ustlinlik derecesini gostererek karsilastirir.

Students who complete this course successfully are able to,

CLO

1 | Comprehends of Thermal Infrared Satellite Imagery, and evaluates the results
of comparison.

2 | Comprehends of Microwave Remote Sensing Imagery, the limitations,
advantages and application areas of Microwave Remote Sensing Imagery.

3 | Comprehends of hyperspectral image data,shows the application areas, and
to approach the results of comparison.

4 | Lists the basic characteristics, limitations, advantages and application areas of
Lidar data

5 | Explains the concept of different multi data/vision and (multi-platform, multi-
band, multi- temporal, multi-sensor) and graduates them.

6 | Describes different information extraction techniques from satellite imagery
(visual and digital) , perform analysis, synthesises , and evaluates.

7 | To list Remote Sensing and aim oriented change detection techniques and
to compare by indicating dominance degree.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, icerik, RS | ve DIP | flashback -
2 Isil uzaktan algilama II (1s1 adalar1, uygulama ornekleri) 1
3 Mikrodalga uzaktan algilama II (Yeryiizii etkilesimi ve distorsiyonlar) 2
4 Mikrodalga uzaktan algilama II (Enterferometri, uygulama érnekleri) 2
5 LIDAR 4
6 Hiperspektral algilama (imaging spectrometers) ve Hiperspektral goriintii siniflandirma 3
7 Goriintiiden Ozellik Cikarimi, Veri dagilimi, Band Korelasyonu 5,6
8 Goriintii Boliitleme & Nesne tabanli goriintii siniflandirma 5,6
9 Goriintii Transformasyonlar1 I (Spektral indeksler) 5,6
10 Goriintii Transformasyonlari I (Spektral Indeks Uygulamalarr) 5,6
11 Goriintii Transformasyonlari II ( Temel Bilesen ve Tasseled Cap) 5,6
12 Goriintii Transformasyonlari II ( Temel Bilesen ve Tasseled Cap Uygulamalari) 5,6
13 Uzaktan Algilama ve CBS Entegrasyonu (vektor- raster dontigiimii) 7
14 Uzaktan Algilama ve CBS Entegrasyonu (overlay, editleme, ekran sayisallastirmalar1 ve 7
uygulamalar)
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Contents, RS | and DIP flashback -
2 Thermal Remote Sensing 11 ( Urban Heat Islands, example applications) 1
3 Microwave Remote Sensing Il (Interaction with Earth Features, Distorsions) 2
4 Microwave Remote Sensing Il (Interferometry, example applications ) 2
5 LIDAR 4
6 Hyperspec_tral Remote Sensing(Imaging Spectrometers) and Hyperspectral Image 3
Classification
7 Image Feature Extraction, Data distribution, Band Correlation 5,6
8 Image Segmentation & Object Based Image Classification 5,6
9 Image Transformations I ( Spectral Indexes) 5,6
10 Image Transformations | (Spectral Index applications) 5,6
11 Image Transformations Il ( Tasseled Cap/ PCA) 5,6
12 Image Transformations Il ( Tasseled Cap/ PCA applications) 5,6
13 Remote Sensing and GIS Integration (vector-raster data transformations 7
14 Remote Sensing and GIS (overlay, editing, digitization on display etc. ) 7




Dersin Geomatik Miihendisligi Ogrenci Ciktilaniyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci giktilari)

Katki
Seviyesi

1|2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

X

Kuresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Geomatics Engineering Student Outcomes

Program Student Outcomes

Level of

Contribution

1 2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

Lecture notes.

Lillesand, T.M, Kiefer, R.W., 1997. Remote Sensing and Image Interpretation, John
Wiley Sons, USA.

Fundamentals of Remote Sensing
http://www.ccrs.nrcan.gc.ca/ccrs/learn/tutorials/fundam/  download_e.html
Campbell, J. B., 1996. Introduction to Remote Sensing, Second edition, The Guilford
Press.

Jensen, J. R. 2007. Remote Sensing of the Environment: An Earth Resource
Perspective. Prentice-Hall, Inc., Upper Saddle River, NJ, Second Edition.

Floyd M. Henderson, Anthony J. Lewis, 1998. Manual of Remote Sensing, Volume 2,
Principles and Applications of Imaging Radar, 3rd Edition, Wiley.

Odevler ve Projeler
(Homework & Projects)

Isil Uzaktan Algilama Uygulamalari, ( Odev 1, 2.hafta)

Hiperspektral gériintiilerin siniflandiriimasi, (Odev 2, 6. hafta)

Spektral index uygulamalari (Odev 3, 10.hafta)

ileri gériintii zenginlestirme uygulamalari (Odev 4, 12. hafta)

Raster verilerin CBSde kullanimi, Uiretilenlerin vektére dénistirilmesi, (Odev 5,
13.hafta)

Teslim Tarihi: Donem sonu bireysel olarak teslim edilecektir.

Basari Notuna Katkisi: %30

On Sart: Dersin final sinavina girilebilmesi icin 6devlerin eksiksiz, ilan edilen
zamanda teslim edilmesi ve kopya olmamasi gerekir.

Applications of Thermal Remote Sensing, (Homework 1, 2. Week)
Classification of Hyperspectral Images, (Homework 2, 6. Week)
Applications of Spectral Index, (Homework 3, 10. Week)

Advanced Image Enhancement Applications, (Homework 4, 12, 13. Week)
Use of Raster Data in GIS, conversion of produced data to vector,
(Homework 5, 13. Week)

Due date: End of Semester, Individually done

Effects of grading: %30

It will not accepted in case of late delivery

It will not accepted in case of a copy from the others

Laboratuar Uygulamalari
(Laboratory Work)

Sinif icinde yaptirilacaktir

It will be performed in the class.

Bilgisayar Kullanimi
(Computer Usage)

Goriintl isleme programlari

Image processing software

Diger Uygulamalar
(Other Activities)

Ogrencilere konu ile ilgili gériinti verilerek ders haricinde teori ile pratiginin
gelisimi saglanabilir.

Basari Degerlendirme Sistemi - (Assessment Criteria)

ODEV + YiLi¢i viLici YILiCi YiLici o S YILICI
DEVAM | YILSONU SINAVINA KISA BASARI | o 0, BASARI BASARI e MINIMUM
MiN GIRME $SARTI SINAV NOTUNA | “C/\ o | NOTUNA | NOTUNUN KATKIS! BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
70 LaboratU\v/ar kosullarini S Lab. 50 1 50 60 40 30
saglamak







