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1. COURSE NUMBER AND TITLE:

EOS 745, Advanced Imaging Radar Systems and Applications
Course Prerequisites:
An introductory course on Remote Sensing or Imaging Radar, or a complementary course such as Earth Science, Digital Image Processing, or Space Science, or Permission of Instructor.
Catalog Description:
This course covers the technology behind advanced imaging radar systems.  Synthetic Aperture Radar (SAR) and Interferometric SAR (InSAR) systems will be introduced.  Ground Topography, Earth Surface Motion Detection, Land Surface Classification and other real-world civilian and military applications will be discussed.  Ground, airborne, and spaceborne SAR and InSAR radar imaging systems will be covered.  (3:3:0)         
2. COURSE JUSTIFICATION:
Course Objectives:
SAR and InSAR systems are becoming more common all around the world.  We need to help increase the number of people that are familiar with the capabilities of these systems.  The objective of this course is to educate the students interested in this technology on what the technology is and what it can do.  The course will identify the current airborne and spaceborne systems in operation, will cover the science behind the technology, and will demonstrate the advantages that this technology brings to many civilian and military important applications.      
Course Necessity:

This course will be helpful to students seeking to learn data fusion techniques and exploring the benefits of being able to use remote sensing methods at night or in cloudy days.  It will provide a great tool for students dealing with Earthquakes and other natural disasters as well as supporting the current military missions.  
Course Relationship to Existing Programs:

This course will be of value to the remote sensing program of the university that includes current initiatives seeking to serve the intelligence community as well as civilian programs being carried out in the Center for Earth Observing and Space Research in support of NASA and other government agencies.  The student seeking a graduate degree in Earth Science, Geography, GeoInformation, Earth Systems, or Remote Sensing will benefit by having this course approved.       
Course Relationship to Existing Courses:

This course complements GEOG 644 Fundamentals and Interpretation of Imaging Radar.  It will also be of interest to students taking EOS 740 and EOS 840 dealing with hyperspectral imaging systems and applications.  Data fusion of radar and hyperspectral data is a recognized technique that is very powerful.     
3. APPROVAL HISTORY:

This proposed course as described has not been offered before and has no approval history.
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2008
Proposed Instructor: Dr. Richard B. Gomez
5. TENTATIVE SYLLABUS: 
EOS 745

Advanced Imaging Radar Systems and Applications
-- SYLLABUS --

SPRING SEMESTER 2008
Prerequisites: An introductory course on Remote Sensing or Imaging Radar, or a complementary course such as Earth Science, Digital Image Processing, or Space Science, or Permission of Instructor.
 
Credits: 3
Instructor: Dr. Richard B. Gomez


        Office:  Research One, Room 345

        Office Phone:  (703) 993-3629 


        E-mail:  rgomez@gmu.edu

Office Hours: Tuesdays 2:30 pm to 5: 30 pm (other hours by appointment)
Course Description: This course will provide the requisite materials to understand Synthetic Aperture Radar (SAR) and Interferometric SAR (InSAR) technology and its many real-world civilian and military applications.  The emphasis will be on the scientific fundamental principles involved and how the resulting data will uniquely allow characterization and quantification of underlying processes enabling predictive models.   Topics that will be covered include advanced radar imaging concepts and system tradeoffs, data collection systems, calibration techniques, radar data processing software and data processing techniques, classification techniques, case studies, and U.S. National Policy issues.  The data processing techniques will include SAR/InSAR data processing and data fusion techniques.  Applications and case studies will include environmental, natural disasters, weather mapping, agricultural, military, and others.  The following main applications will be discussed: Ground Topography, Earth Surface Motion Detection, and Land Surface Classification.  Advances in data capture will be covered as well as the processing and interpretation techniques, system trade-offs possibilities, and the advantages of these systems over electro-optical imaging methods. Ground, airborne, and spaceborne radar imaging systems will be covered.

     
Lecture Content: 

· Lecture 1: Fundamental Radar Principles and Basic Physics 
· Lecture 2: Properties of Radar Images 
· Lecture 3: SAR Systems and Data Processing  
· Lecture 4: Interferometric SAR (InSAR) Systems and Data Processing
· Lecture 5: SAR Examples and Civilian Applications 
· Lecture 6: Sensor Fusion Examples and Applications from Civilian Systems
· Lecture 7: SAR Examples and Military Applications 
· Lecture 8: Spaceborne radar systems are reviewed including: SEASAT-A, SIR-A, SIR-B and SIR-C/X-SAR, Kosmos, Almaz, ERS-1 and ERS-2, J-ERS-1, and RADARSAT.  Aircraft radar systems are reviewed including: AirSAR, C/X SAR, E-SAR and STAR-1.
· Lecture 9: InSAR Examples and Civilian Applications
· Lecture 10: Continue InSAR Examples and Civilian Applications 
· Lecture 11: InSAR Examples and Military Applications 
· Lecture 12: Continue InSAR Examples and Military Applications 
· Lecture 13: Student Presentations

· Lecture 14: Student Presentations
Homework: (Reading Assignments Once a Week)

Project: 
Select a topic that is related to the subject matter of this course and write a scientific paper suitable for publication in an acceptable journal and or scientific conference. Present and defend your paper in class. The paper may not be co-authored with another class member. The paper can deal with policy and or other issues that are affecting the use of imaging radar technology, such as potential markets and risk management. You can also write a computer program and or present a case study for publication.  The application may address military, civil, academic, or commercial uses. Any part of the spectrum may be used and any other sensor may be considered with the imaging radar sensor, i.e., sensor fusion. 

The goal is to enrich your exposure to the field of remote sensing with the emphasis on imaging radar technology.  It is not acceptable for you to report on a paper that you have already presented in the open literature and/or internal report in your work place.  Feel free to discuss potential topics with me and with your class members.  However, I must approve your topic before you start working on it. 

The quality of the paper, the thoroughness of the study, and the organization of your thoughts, plus the correctness of the physics, will be paramount to the grading of your project.  All presentations and submission of papers for publication must be completed by 4 May 2008.  I encourage you to submit your paper for publication.  It does not need to be accepted by the journal or conference that you submitted your paper for publication or presentation for you to get credit for your efforts in this course.  I will be the judge of that. 

Potential Project Topics

· Environmental Applications (wetlands, hydrology, monitoring, etc.) 

· Homeland Security 

· Agriculture  

· Transportation Applications (traffic flow, disaster management, etc.) 

· Weather Mapping
· Land Mine Detection 

· Law Enforcement 

· Littoral Studies (bathymetry, water clarity, etc.) 

· City Planning and Real Estate 

· Natural Disaster Mitigation 

· Camouflage, Concealment, Detection 

· Sensor Fusion (SAR plus HSI and/or Laser) 

· Image Processing Tools (Computer Algorithms)

· Ground Topography
· Earth Surface Motion Detection 
· Land Surface Classification
Exams: There will be a Midterm Take-Home Exam and no Final Exam

Grades:           
       Assigned Project and Oral Presentation – 50%

       Mid-Term Take-Home Exam – 20%

       Homework Assignments – 20%

       Class Participation and Group Discussion – 10%

Required Texts: This course requires no course textbook.  Students are expected to develop their own course textbook through lecture notes taken in class, notes taken from assigned readings, and notes taken from reference materials that students wish to include on their own initiative.
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