To:        COS  Council and GMU Graduate Council

From:    Barry Haack, Graduate Coordinator Geography

Subj:      New Course, Geography 603

Date:      28 October 2006

Please find following clarification of this new course.   Please contact us for any additional information (bhaack@gmu.edu, 703 993 1215).
Course number and title:

Geography 645, Imaging Radar Data Processing and Interpretation 
Course Objectives: 
Airborne and spaceborne imaging radars are becoming an invaluable remote sensing tool for a variety of geographic analyses, such as managing and restoring complex natural resource systems, disaster scene analysis and mitigation response support, geologic studies, hydrologic studies, and military and intelligence functions.  The class will spend the term examining: (1) the fundamentals and functioning of imaging radars; (2) the variety of data and software packages available for data processing and interpretation; and (3) processing and interpretation techniques.  Students will develop a better understanding of the availability, opportunities, and applicability of digital imaging radar data and the accuracy of interpretation of these data. 

Course justification.   

One of the basic components of the discipline of geography is a focus on relationship between the remote sensing sources and  the physical landscapes.   Geography has a long history of study on man and his environment.  The Department of Geography has successfully taught for many years courses on the topic of remote sensing, GEOG 579, GEOG 580, GEOG 644.  GEOG 579 and 580 are taught on a regular basis in our Department and have been very successfully enrolled.  This new course is to provide more depth for our students, and students from other departments.  It is a companion class to GEOG 644 Fundamentals and Interpretation of Imaging Radar.
Relationship to other programs.  

In addition to supporting our own students, this course will be of interest to students from other programs particularly COS Earth Systems and GeoInformation Sciences.   A number of ESGS take courses in geography.  
George Mason University

Graduate Course Approval/Inventory Form
Please complete this form and attach a copy of the syllabus for new courses.  Forward it as an email attachment to the Secretary of the Graduate Council.  A printed copy of the form with signatures should be brought to the Graduate Council Meeting.  Complete the Coordinator Form on page 2, if changes in this course will affect other units.

Please indicate:  
___X_ NEW

____ MODIFY

____ DELETE
Local Unit:  Department of Geography, COS      Graduate Council Approval Date:  

Course Abbreviation: GEOG

Course Number:  645

Full Course Title: Imaging Radar Data Processing and Interpretation

Abbreviated Course Title (24 characters max.): Radar Data Processing

Credit hours:
3




Program of Record: GEOG MS

Repeatable for Credit?
___ D=Yes, not within same term

Up to hours





___ T=Yes, within the same term

Up to 
hours





_X__ N=Cannot be repeated for credit

Activity Code (please indicate):
__X_ Lecture (LEC)
___ Lab (LAB)
___ Recitation (RCT)


___ Studio (STU)
___ Internship (INT)
___ Independent Study (IND)

____ Seminar (SEM)

Catalog Credit Format   3 :  0 :  0

Course Level:  GF(500-600) ____
GA(700+) _X___

Maximum Enrollment: 20


 For NEW courses, first term to be offered: Fall 2007

Prerequisites or corequisistes:  

GEOG 579 or EOS 753 and GEOG 580

Catalog Description (35 words or less)  Please use catalog format and attach a copy of the syllabus for new courses.   Provides an understanding of the techniques and algorithms related to imaging radar digital processing and interpretation, the components and artifacts of digital radar image data, and the use of radar processing and interpretation software.  The course concentrates on operational systems.  Part of the course will be hands-on assignments.
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Geography 645, Imaging Radar Data Processing and Interpretation Syllibi

Course Objectives: Geography 645 Provides an understanding of the techniques and algorithms related to imaging radar digital processing and interpretation, the components and artifacts of digital radar image data, and the functionality and use of radar processing and interpretation software packages The course will concentrate of operational/available systems and primarily spaceborne platforms.  Part of the course will be hands-on assignments.

Prerequisite:   Geography prerequisite of a course in remote sensing, Geog 58079 or EOS 753 and GEOG 580.

Syllibi

Week 1  Introductions, Remote Sensing Considerations, Electromagnetic Spectrum

Week 2   Radar Fundamentals, Vocabulary, Side Looking Airborne Radar, Radar Equation

Week 3  Energy Flow Profile for Radar, Surface Interactions, Slant Range and Ground Range

Week 4  Synthetic Aperture Radar, SAR Model, Radar Geometry

Week 5  Radargrammetry, Imaging Radar Interferometry 

Week 6 SAR Digital Processing:  Data Types and Software Packages; Review of airborne and spaceorne radar systems.

Week  7 SAR Digital Processing: Speckle Reduction and Other Visual Image Quality Improvements; Visual Interpretation 

Week  8 SAR Digital Processing: Radar Texture Measures and Machine Interpretation

Week  9 SAR Digital Processing: Supervised and Unsupervised Classification

Week  10 SAR Digital Processing: Accuracy Assessments

Week  11 SAR Digital Processing: Sensor Fusion

Week 12 Student Research Presentations

Week 13 Student Research Presentations

 
Week 14 Student Research Presentations

Required Text: 

1. Understanding Synthetic Aperture Radar Images, Chris Oliver and Shaun Quegan, Artech House, 1998

2. Synthetic Aperture Radar Processing, Giorgio Franceschetti, Ricardo Lanari, CRC Press, 1999.

Recommended/Reference Texts:

1.  Introduction to Remote Sensing, James Campbell, Guilford Press, 2002.

2.  Principles and Applications of Imaging Radar, edited by F. Henderson an A. Lewis, John Wiley, 1998. 

3.  Manual of Photographic Interpretation, Warren R. Philipson (ed), ASPRS Publications, 1997.

Grading Procedure: Course grade will be equally based on letter grades from; 1) lab assignments, 2) comprehensive final exam, 3) assignments, and 4) term paper and presentation. Letter grades for the examinations are based on a class/exam specific instructor determined curve (Predetermined percentile levels are not used).  Exercises will be on various aspects of radar image processing and extraction of spatial information for radar both with automated techniques and visual analysis.   Various spaceborne and airborne radar data sets will be examined, primarily by use of the ERDAS Imagine image processing software.  Failure to satisfactorily complete all assignments will result in a course grade of F.    Students will be required to present in class a summary of their term paper.

Assignment Policy:  The assignments are an integral aspect of this course providing a significant component of the material you will be expected to understand.  Because of the importance of these assignments, some policies concerning their completion are necessary.  These policies include:

1. Assignments are due at the beginning of the class as scheduled.

2. All late assignments, unless a valid excuse is accepted, will be penalized on a geometrically progressing basis.

3. Assignments not completed or inadequately completed are sufficient reason to receive a failing or incomplete course grade.

Honor Code:  Students are expected to review and abide by the GMU Honor Code.


