GEOL 5631 - Spring 2023 (Fully Face to Face) 

Syllabus
TITLE: 

Remote Sensing: Applications in Earth Science

INSTRUCTOR:
Dr. David Pitts


Faculty Office: Bayou 3-531

Phone: 281-283-3770


e-mail: paw281@sbcglobal.net

webpage http://sce.uhcl.edu/Pitts/  Classroom STEM 2105, 7 – 9:50 pm
Email:  Email at my regular address is preferred:   paw281@sbcglobal.net
Office Hours
I offer face-to-face office hours at UHCL by appointment.  Before and after class time is also available.
Course Expectations: Students should plan to spend regularly scheduled periods of time each week on course-related activities and assignments. Students should expect to spend approximately 6-8 hours each week in work relating to this class, including attending class, reading, studying, use of the Multispec Computer Program, learning through tutorials, viewing course material, and student-to-instructor and student-to-student communication.
Grading:  Assignments will be graded within 7 days following the due date.

Required Textbook:  Introduction to Remote Sensing, 6th ed., 2022, James B. Campbell, Randolph H. Wynne, and Valerie A. Thomas, Guilford Press, 2022  ISBN 9781462549405
Required software:  The free computer program Multispec which is available from Purdue University.  Download from:     https://engineering.purdue.edu/~biehl/MultiSpec/

PREREQUISITES: GEOL 3304, 4222, 4324 or equivalent.  Some calculus is very helpful.

DESCRIPTION:
Emphasizes applications of remote sensing to geology, 


hydrology, oceanography, forestry, agriculture, and 


land use.  Computer laboratory exercises included.

OBJECTIVE:
To provide the student with a working knowledge of 


spacecraft and aircraft remote sensing imaging systems 


and techniques for extracting Earth science information 


from remotely acquired data.

METHODOLOGY:

1. Face to Face Lectures on new concepts.

2. Hands-on applications and tutorials.

3. Two essay homework problems for experience and familiarity with practical applications.

4. Two 1-hour essay exams.

5. Final - Research Paper of the students choice.

Learning outcomes - Upon completion of this course students will be able to:


Recognize how remote sensing can apply to environmental problems.


Understand the difference between active and passive instruments.


Differentiate between the use of aircraft and space based platforms.


Employ the computer program Multispec for classifying remote sensing scenes.


Utilize clustering or classification results for understanding of the state of a scene.


Analyze and evaluate current research in remote sensing.


Judge the importance of using microwave versus visible and Infrared sensors.


Present remote sensing research in both written and oral format proficiently.

Incomplete Policy: Incompletes in the course will only be granted in extremely extenuating circumstances and after all other reasonable means of accommodation have been exhausted. In order to be considered for an Incomplete, the student must have successfully completed and submitted all assignments due up until the date that the incomplete was requested.

Special Academic Accommodations: If you require special academic accommodations under the Americans with Disabilities Act, Section 504, or other state or federal law, please contact Disability Services Office, SSB 1301, or call (281) 283-2646
see:   https://www.uhcl.edu/accessibility-support-center/
Appraisal:

Homework                            10%

Exams                                    60%

Research Paper                    30%

Late exams and assignments:

Deductions will be assessed on all late assignments and tests 10% per week.

GRADING SCALE (%)

grading:

Deductions will be assessed on all late assignments and tests 10% per week. 

      MINUS    NO SIGN    PLUS

A     90-92         93-100 

B     80-82         83-86    87-89

C     70-72         73-76    77-79 

D     60-62         63-66    67-69 

Academic Honesty: Each GEOL 5631 student is charged with the responsibility of maintaining all requirements as outlined in the GEOL 5631 catalog in the section entitled “Academic Honesty Policy.” Intentional cheating such as plagiarism can result in loss of assignment credit, course credit, and/or failure in the course. Intentional acts of cheating can also result in dismissal from UHCL.

6 Drop Rule Limitation - Students who entered college for the first time in Fall 2007 or later should be aware of the course drop limitation imposed by the Texas Legislature.  Dropping this or any other course between the first day of class and the census date for the semester/session does not affect your 6 drop rule count.   Dropping a course between the census date and the last day to drop a class for the semester/session will count as one of your 6 permitted drops.  You should take this into consideration before dropping this or any other course. Visit www.uhcl.edu/records for more information on the 6 drop rule and the census date information for the semester/session.

COURSE OUTLINE
January 17 (Week 1)   Introduction (Welcome video, Textbook, course content, grading, schedule, basic skills, remote sensing overview with examples (Chapter 1).  Remote Sensing platforms (Chapter 3)
January 24 (Week 2)   Basic concepts of Remote Sensing , Chapter 2 Electromagnetic Radiation, Energy from the Sun and Interior of the Earth, Color Demonstration, Assign homework 1 

January 31 (Week 3)   Photo Systems (Chapter 4), Image Interpretation (Chapter 6), Review a high altitude image of Lubbock Texas, Homework 1 due 

Feb 7 (Week 4)   Digital Imagery (Chapter 5), Land Observations Satellites (Chapter 7), Sun Synchronous and Geosynchronous satellite orbits

Feb 14 (Week 5)   Tutorial using Multispec, Clustering and Supervised Classification. Review an image of the Amazon. Study questions for Exam #1
Feb 21 (Week 6)   Exam # 1 (Chapters 1 thru 7).

Feb 28 (Week 7)   Thermal Radiation Sensing, Chapter 10, Tutorial on Images of Houston, Paragraph describing research paper is due.

March 7 (Week 8)   Active Microwave Sensing, Chapter 8, Lidar Chapter 9, Tutorial on finding the best channels 

March 14 (Week 9)   Spring break 

March 21 (Week 10)     Image Resolution (no chapter), Statistics & Preprocessing Chapter 11, Derivation of Important Formulas, Tutorial on how to open a raw image, Compare Ikonos Satellite image with Indian IRS-1 satellite image.

March 28 (Week 11)     Image Classification Chapter 12, Field Data Chapter (no chapter), Change Detection Chapter 15, Principal Components Tutorial.        Second Exam (take home exam covering Chapters 8 thru 12). 

April 4 (Week 12)     Accuracy Assessment Chapter 13, Tutorial on Merging bands, Assign homework 2

April 11 (Week 13)   Hyperspectral Remote Sensing, Chapter 14 , Earth Sciences Chapter 19,
             Tutorial on using ratios of bands to detect minerals, Homework 2 due. 

April 11   Last Day to Drop 

April 18 (Week 14)   Plant Sciences Chapter 16, Agriculture (Chapter 17), Forest (Chapter 18). Calculation of Solar Zenith and Azimuth angles. 

April 25 (Week 15)   Coastal Processes Chapter 20,   Land Use Chapter 21, Geographic Information Systems (no chapter in book). 

May 2 (Week 16)   Present your research paper to the class and submit your research paper.

GRADING SCALE (%)

Grading:

Deductions will be assessed on all late assignments and tests 10% per week. 

      MINUS    NO SIGN    PLUS

A     90-92         93-100 

B     80-82         83-86    87-89

C     70-72         73-76    77-79 

D     60-62         63-66    67-69 

F                       <60   
6 Drop Rule Limitation - Students who entered college for the first time in Fall 2007 or later should be aware of the course drop limitation imposed by the Texas Legislature.  Dropping this or any other course between the first day of class and the census date for the semester/session does not affect your 6 drop rule count.   Dropping a course between the census date and the last day to drop a class for the semester/session will count as one of your 6 permitted drops.  You should take this into consideration before dropping this or any other course. Visit www.uhcl.edu/records for more information on the 6 drop rule and the census date information for the semester/session.

OTHER USEFUL TEXTBOOKS:

Schott, John R., 1997, Remote Sensing, Oxford University Press, ISBN 0-19-508726-7.

Lillesand, T. M.  R. W. Kiefer, and Jonathan W. Chipman, Remote Sensing and Image Interpretation,    John Wiley &  Sons, 5th ed, 2004.  ISBN 0-471-15227-7

Floyd F. Sabins , Remote Sensing, 3rd ed., 1996 , W. H. Freeman and Co., ISBN 0-7167-2442-1.

Robert K. Vincent, Fundamentals of Geological and Environmental Remote Sensing, 1997, Prentice Hall,  ISBN 0-13-348780-6,  Now available from the Bowling Green University Book Store instead of Prentice Hall.
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Research Paper

Project: Select a topic of interest to you that involves remote sensing.

A. Prepare a paragraph briefly describing the selected topic, for approval.

B. Produce a type written report (10-14 double spaced pages including references) on the topic.  

Remember that I grade very precisely on these two areas of your research paper:

1) Using recent peer reviewed journal articles (at least 3 during last 8 years).

2) The way you cite your references.  Below is an example.  Expect large deductions in your grade if you do not precisely follow these guidelines.  Here is an example of how to cite your references and how they should be listed in your list of references.

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

The following is how the studies are listed in the body of your research paper.

"Similarly, studies done by Sabol et al., (1992), and Ramsey and Christensen (1998) identified mineral surfaces emitting radiant energy to be linear in nature provided the scale of mixing was macroscopic."

The following 2 examples are a template for the list of references in your research paper.

"Sabol, D. E. Jr., Adams, J. B., & Smith, M. O., Quantitative subpixel spectral detection of targets in multispectral images, J. Geophys. Res., 97, 2659– 2672, 1992.

Ramsey, M. S., and Christensen, P. R., Mineral abundance determination: Quantitative deconvolution of thermal emission spectra, J. Geophys. Res., vol. 103, 577– 596, 1998."

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

References used in the paper should include at least 3 peer reviewed journal articles (from the last 8 years) from the following list of approved journals:

Photogrammetric Engineering and Remote Sensing - available at UHCL library

IEEE Transactions on Geoscience and Remote Sensing - some issues at UHCL library

International Journal of Remote Sensing - available at the Lunar and Planetary Institute library

Remote Sensing of Environment - available at the Lunar and Planetary Institute library

Journal of Geophysical Research - available at the Lunar and Planetary Institute library.

ISPRS Journal of Photogrammetry and Remote Sensing - available at the Lunar and Planetary Institute library.

Other journals may be approved upon request.

Other material may come from (in order of priority): 

Symposium proceedings (e.g. Proceedings of the 2019 Conference on Geologic Remote Sensing, Proceedings of IGARSS).  Papers presented at symposia are not peer reviewed and therefore have lower merit in terms of the results being verified and authenticated.

Material such as bulletins of various societies would come next in order of importance.

Source material such as technical magazines (e.g. EOS, Aviation week, etc.) would be next in importance.  Source material from the world wide web (internet) falls in this category.

Lastly, source material such as books, popular magazines, newspapers, etc.  is discouraged.

The following general outline should be used for the research paper:


1. 
Background (Historical setting; review of selected historical literature).


2. 
 Remember that I grade very precisely on these two areas of your research paper:



a) Using recent peer reviewed journal articles (at least 3 during last 8 years).



b) The way you cite your references. 



Expect large deductions in your grade if you do not precisely

 

follow these guidelines. See the above examples.


3.
Discuss your views - e.g., what is good (or bad) about work in the 



topic area; extensions that you might suggest.


4. 
Develop an example to illustrate the process/topic of interest - if 



appropriate.

Example Candidate Topics (or develop your own new topic)

*Use of Satellite Data in the study of snow and land ice in Antarctica.

*Radar Studies of Venus by the Magellan Spacecraft

*Thermal infrared Remote Sensing of Oil Slicks

*Doppler Weather Radar as applied to estimating Rain Rates

*Use of Satellite Radar Imagery in the study of Tropical Deforestation.

*Polarization as applied to a discipline problem.

*The Role of Remote Sensing in the global Warming Debate.

*The LIDAR In-Space Technology Experiment (LITE)

*Multitemporal Remote Sensing, An Overview.

*Using Remote Sensing to Monitor Deforestation in the Amazon Basin.

*Doppler Radar in the Detection and Analysis of Supercell Thunderstorms 

*Remote sensing of air pollution.

*Quantitative Analysis of Suspended Sediment Concentrations

*Understanding the nature of Lunar Pyroclastic Deposits Using Remote Sensing

*Use of Space Shuttle Photography to Assess Aral Sea Size Reduction

*The Application of the Airborne Visible/Infrared Imaging Spectrometer (AVIRIS) to Earth Resource Studies

*The Use of Space Shuttle Photography in Glaciology Research

*Remote Sensing Applications to Deforestation

*Use of Remote Sensing Imagery and GIS in Studying Bird Migration

*Calibration of AVIRIS Data

*Extracting Iron Abundances from Bidirectional Reflectance Measurements of the Surface of the Moon

Some topics are too broad, for example:

Geology and Remote Sensing - An Overview of Methods and Examples

Geographic Information Systems - Theory and Applications

A Review of Remotely Sensed Data and GIS for Wetlands Management

A Review of Remote Sensing as Applied to Suspended Sediments

Hydrologic Applications of Remote Sensing Data

