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I. Course aim and objectives

The aim of the course is to provide the student with theory and skills needed for applying remote sensing in land and water management. The focus will be on selection of data and digital image processing techniques needed for remote sensing applications. The specific objectives of the course are:

1- To review all necessary digital image processing techniques required for remote sensing applications. 
2- To provide the student with main sources of earth observation systems and the possible uses of their data.
II. Learning outcomes:

A) Knowledge and Understanding
· The main digital image processing techniques deployed in remote sensing applications.

· The main areas for applying remote sensing data. 
B) Intellectual Skills

· Land use/cove mapping. 

· Vegetation monitoring from remote sensing data.

· Soil moisture mapping and surficial properties derived from satellite images.

C) Subject Specific Skills    

· Correction and calibration of remote sensing data.

· Modeling techniques in remote sensing.
D) Transferable Skills 

· Ability to identify needs and requirements when applying remote sensing.
· Ability to carry out remote sensing project based research and studies.

III. Teaching Methods:

a. Lectures: about 20 lectures will be given by the Tutor. Other lectures will be given by students to present RS material and project results.

b. Demos: satellite imagery, aerial photography, GPS, Radiometer.
c. Tutorials and Practical: Hardcopy manuals handled to students to apply digital image processing software to derive thematic maps and to help in preparing the project.   
d. Software: ERDAS Imagine 2011. Duration: 16 weeks including exams, 32 lectures, 2 lectures per week.
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V. Course Outline

	Week
	Subject and main topics

	1
	Introduction: Remote sensing components, Image display and structure

	2
	Image Enhancements: Contrast enhancement (linear, root, equalization, inversion), spatial filtering (low-pass filter, high-pass filter, edge detection).

Practical 1: Introduction to Image Processing Software (ERDAS Imagine).

	3
	Earth Observation Systems: high, medium and low resolution satellites. 

Student Presentations on EOS:  1- Landsat MSS, TM, ETM+, 2- Meteosat generations and their use, 3- Indian Remote Sensing, 4- New generations of high resolution images, 5- RADAR technology and SAR, and 6- Thermal remote sensing.
Practical 2: Image display and Enhancements.

	4
	Geometric Correction: Definition, Sources of image distortion, Types of geometric correction, Steps (GCP selection, Transformation model, Resampling), Image Mosaic
Practical 3: Geometric Correction, Mosaic.

	5
	Physical principles of remote sensing:  Electromagnetic radiation, Radiation terminology, Radiation laws.
Atmospheric and Radiometric correction: DN, Radiance and reflectance, Atmospheric interaction, Wavelengths used in remote sensing.
Practical 4: Radiometric and atmospheric corrections.

	6
	Theory for Remote Sensing Applications: Spectral Reflectance of vegetation, soil, water, rocks and minerals, and snow and clouds.
Practical 5: Multispectral Radiometer

	7
	Vegetation Indices: VI, NDVI, SAVI, PVI.
Practical 6: Vegetation Index (built in functions in ERDAS and the use of model maker).

	8
	MODIS products and their applications.

Practical 7: Download of MODIS data. 

Midterm Exam

	9
	Student work on MODIS data (Download from the website, subset to the borders of the study area, analysis).
Practical 8: Multispectral profiles from MODIS data

	10
	Digital Classifications for Land use/cover mapping: Supervised classification (Training, classification and accuracy assessment).

Practical 9: Digital classifications (Supervised).

	11
	Accuracy assessment (confusion matrices and Kappa statistics).
Practical 9: continued (supervised classification)

	12
	Practical 10: Continued (work on project).

	13
	Unsupervised classification using ISODATA method.
Practical 11: Unsupervised classification

	14
	Student Presentations on RS applications: Thermal mapping, ET estimation from RS data, RADAR technology, SAR application for soil moisture, SAR for target decomposition.

	15
	Student Presentations for Projects of vegetation and land use mapping

	16 
	Submission of term paper and Final Hour Exam


VI. Evaluation:
	Midterm exam
	20 %

	Student project 
	30 %

	Homework, term papers and presentations
	10 %

	Final hour exam
	40%


VII. Term papers
Term papers are intending to increase student knowledge in certain topics of remote sensing. These shall be prepared by the student from the textbooks of remote sensing and from scientific websites including journal articles.

An important issue to be considered when evaluating students is the Plagiarism, which is using someone else’s words in writing assignments without using quotations and giving credit.  Therefore, students are advised to site quoted statements and paragraphs in scientific ways.  Plagiarism will result in zero grade for the term paper or assignment. 
VIII. Students’ Projects
Students shall start working on their projects, immediately after the second week of the course, by reading scientific material from journal articles and remote sensing textbooks. The practical exercises learned during the semester shall be utilized by the students in their projects. The project details are:

1- Theme of the project 
Mapping of land use/land cover and vegetation types the study area (Zarqa River basin). The work shall include the use of digital classification of ASTER image acquired on May 2008. This image has a resolution of 15 m. The historical image is Landsat TM of 1994. The work of the student, therefore, shall include assessment of land use/cover changes in the study area with accuracy assessment of the work.

The instructor expects that students will combine processes that have been learned during the class and lab exercises with other techniques found in literature. The fundamental image preprocessing required from the students are the use of subsetting (clipping) to the area of interest, atmospheric correction, and then classifying the images. You will not be penalized if your project does not work as well as you hope, as long as you make a serious effort to solve some problem with well-considered approaches.
Alternatives: If the student decided to work on another study area or another remote sensing project, then he should provide a short proposal on what he is going to carry out. The data is the student’s responsibility. Creativity is appreciated!
2- Presentation of the results

Results shall be presented in power point slides that are well prepared delivered in professional way. The work shall be presented in a term paper on the form of journal article. It is suggested that the term paper shall include:
1. Title of the project.
2. Introduction that includes brief background, Description of problem you will address, brief overview of theory and possible approaches (e.g., from literature), your objectives.
3. Methodology: Description of your study area, data used (specific) and other required resources, Brief overview of the methods of digital image processing techniques.
4. Results and Discussion: these shall focus on your main findings regarding the study area, remote sensing techniques and their accuracy. Tables, figures and maps are included in this section.
5. Conclusions and recommendations.
6. References.
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