GGIT 560 “PRINCIPLES OF REMOTE SENSING”

COURSE SYLLABUS

Objectives:

This course is for students who have no previous experience in remote sensing, aiming to initiate students to the fundamentals of remote sensing by providing the theory and hands-on experience with real data. 

Instructors:

Dr. Ahmet ÇİZMELİ 
Room:K4-118, e-mail: acizmeli@yahoo.com
Dilek KOÇ SAN
 
Room:K4-119, e-mail: dkoc@metu.edu.tr  Tel: 210-5471

Teaching Assistance:

Önder GÜLBEYAZ, Room:K4-Z11,e-mail: gulbeyaz@metu.edu.tr 

Lecture Hours:

13:40 – 16:30 on Monday/Tuesday/Wednesday

Textbook:

Lillesand, T.M. & R.W. Kiefer (1994). Remote Sensing and Image Interpretation, 3rd edition, John Wiley & Sons. (G70.4 .L54 1994)

Reference Books:

1. Sabins, F.F. (1997). Remote Sensing: Principles and Interpretation, 3rd ed. New York: W. H. Freeman & Co. (G70.4.S15 1997)

2. Richards, J. A. and Xiuping Jia (1999) Remote sensing digital image analysis: an introduction, Berlin; New York: Springer. (G70.4 .R53 1999)

3. Jensen, J. R. (1996) Introductory digital image processing: a remote sensing perspective, Upper Saddle River, N.J.: Prentice Hall (G70.4 .J46 1996) 

4. CCRS homepage: http://ccrs.nrcan.gc.ca/index_e.php 

Reference Journals:

· International Journal of Remote Sensing

· Remote Sensing of Environment

· Photogrammetric Engineering and Remote Sensing

· IEEE Transactions on Geoscience and Remote Sensing

· Applied Optics

· Journal of Geophysical Research

· ISPRS Journal of Photogrammetry and Remote Sensing

Grading:

· Assignments (5 or 6) (% 35)

· 1 Midterm (25 %)

· 1 Term Project (% 40)

Outline:

1.  Concepts and Foundations of Remote Sensing

Electromagnetic Radiation (3 week)

1.1.1.  Electromagnetic spectrum

1.1.2.  Apparent and inherent optical properties

1.1.3.  Electromagnetic quantities

1.1.4.  Physical Interactions with the Surrounding Environment 

1.1.5.  Sensors & viewing geometry 

1.1.6.  Radiance paths

1.2.  VIR Imagers (2 weeks)

1.2.1.  Along-track scanners

1.2.2.  Across-track scanners

1.2.3.  Radiometric calibration

1.2.4.  Geometric distortions

1.3.  Thermal Imagers (1 week)

1.3.1.  Spatial resolution

1.3.2.  Spectral resolution

1.3.3.  Radiometric resolution

1.3.4.  Temporal resolution 

1.3.5.  Images, photographs, pixels

2.  Image Analysis (5 weeks)

2.1.  Elements of Image Analysis 

2.2.  Image Preprocessing 

2.2.1.  Radiometric Correction 

2.2.2.  Geometric Correction

2.3.  Image Enhancement 

2.3.1.  Contrast Enhancement, Radiometric Segmentation, Pseudo Color Enhancement, Data Merging

2.3.2.  Spatial Filtering

2.3.3.  Arithmetic Operations

2.3.4.  Vegetation Indices 

2.4.  Image Transformation 

2.4.1.  Principal Component Analysis

2.4.2.  Minimum Noise Fraction

2.4.3.  Fourier Transform

2.5.  Image Classification 

2.5.1.  Supervised Classification 

2.5.2.  Unsupervised Classification

3.  Microwaves (1 week)

3.1.  Side Looking Airborne Radar

3.2.  Synthetic Aperture Radar

3.3.  Characteristics of Radar

4.  Advanced Topics (2 weeks)

4.1.  Hyperspectral scanners

4.2.  Analysis of hyperspectral data 

4.3.  Very high spatial resolution images, 

4.4.  Comprehensive list of civilian satellites

4.5.  Agencies providing remotely sensed data

5.  Term Project

