Satellite Image processing and remote sensing of atmosphere 

Instructor: Dr. Jun Wang

Instructor’s Contact Information

Office: Seamans Center
Phone: 319-353-4483
Email: jun-wang-1@uiowa.edu    
Office hour:  Tuesday and Thursday 9:30 – 10:30 am
Course Information

Course #: CBE:5415 , Also, cross listed as IGPI: 5414.
Fall semester, 2017
Class time: 11:00 – 12:15 pm, Tuesday and Thursday
Classroom:  RM4030, Seamans Center
Course Description
Satellite remote sensing data are now widely used in every discipline of geosciences. The purpose of this course is to teach students the basics of satellite remote sensing through a lot of hands-on work.  Area of emphasis will be in the discipline of atmospheric sciences, although the course also covers the remote sensing of land canopy and wild fire. Students will learn different satellites and principles of atmospheric radiation and image processing techniques. Students will have hands-on experience on satellite data calibration, image registration and enhancement, as well as noise filtering and (supervised and unsupervised) multi-spectral classification of satellite imageries. Toward the end of this course, a survey is also conducted on the application of various satellite sensors for the retrieval of different land and atmospheric information, including but not limited to the vegetation index, wild fire, atmospheric cloud, wind, and temperature, as well as other constitutes such as water vapor, aerosol and ozone. 
Required Textbook

Remote Sensing Digital Image Analysis, An Introduction (by J. A. Richards and X. Jia), Springer-Verlag publishers, ISBN: 3540251286, 5th edition.
Optional Textbooks
Computer Processing of Remotely-Sensed Images: An Introduction, by Paul M. Mather, Wiley publisher, ISBN: 978-0-470-84919-4, 4th Edition.
Remote Sensing of the Lower Atmosphere, An Introduction, by Graeme Stephens, Oxford press, ISBN: 0-19-508188-9.  
Satellite Meteorology, An Introduction, by Kidder and Vonder Haar, Academic Press, ISBN: 0-12-406430-2.
Assignments

Assignments are given regularly. Students should turn in their completed assignments by due date given in the assignment. The penalty for late return of assignments is 20% deduction per day on the grade.  
Expectations:

The course has many hands-on projects that require computer programming.  Improving computer programming skills requires a daily grind of practice and determination. Students are expected to work hard and achieve the highest standards.  Independent work is strongly encouraged. I also expect students to participate actively in class by asking and answering questions about the course material. 
Grade Policy

Regular homework and projects: 30% of final grade; 

One mid-term exam: 30% of final grade;
Final exam: 40% of final grade. 
Grading scale: 
Grading scale for graduate students: 

A ( 90%; 80% ( B < 90%; 70% ( C < 80%; 60% ( D < 70%; E < 60%

Grading scale for undergraduate students: 

A ( 85%; 75% ( B < 85%; 65% ( C < 75%; 55% ( D < 65%; E < 55%

Academic Honesty
Consistent with the university’s policy, cheating of any kind on any assignment or exam will not be tolerated and will be punished by academic and/or disciplinary sanctions. Cheating will result in severe penalties including a zero for the assignment, failure in the course, and/or expulsion. 

http://www.engineering.uiowa.edu/ess/current-students/academic-policies-standards/academic-misconduct
Academic Policies
This course is given by the College of Engineering. This means that class policies on matters such as requirements, grading, and sanctions for academic dishonesty are governed by the College of Engineering. http://www.engineering.uiowa.edu/current-students/academic-policies Students wishing to add or drop this course after the official deadline must receive the approval of the Dean of the College of Engineering. Details of the University policy of cross enrollments may be found at: http://www.uiowa.edu/~provost/deos/crossenroll.doc
Class Schedule

	Week #
	Date
	Topics
	Remarks

	1
	1/17
	Introduction
	Chapter 1

	
	1/19
	Remote sensing principles 
	Reading materials

	2
	1/24
	Characteristics of remote sensing data
	

	
	1/26
	Characteristics of remote sensing data
	Chapter 2

	3
	1/31
	EOS data acquisition & display
	

	
	2/2
	Satellite and orbits 
	Chapter 3

	4
	2/7
	Image interpretation
	Chapter 4

	
	2/9
	Radiometric enhancement
	

	5
	2/14
	Radiometric enhancement
	Chapter 5

	
	2/16
	Geometric enhancement
	

	6
	2/21
	Geometric enhancement
	Chapter 8

	
	2/23
	Supervised classification
	

	7
	2/28
	Supervised classification
	Chapter 9

	
	3/2
	Unsupervised classification
	

	8
	3/7
	Review
	

	
	3/9
	Mid-term exam
	

	9
	3/14
	
	Spring break

	
	3/16
	
	Spring break

	10
	3/21
	Error correction and image registration
	Chapter 2

	
	3/23
	Atmospheric correction, NDVI
	Chapter 2

	11
	3/28
	Multiple spectral transformation
	Chapter 6

	
	3/30
	Multiple spectral transformation
	

	12
	4/4
	Feature reduction
	Chapter 10

	
	4/6
	Image classification methodologies
	Chapter 11

	13
	4/11
	Image classification methodologies
	

	
	4/13
	Image classification methodologies
	

	14
	4/18
	Selected Applications
	

	
	4/20
	Selected Applications
	

	15
	4/25
	Selected Applications
	

	
	4/27
	Selected Applications
	

	16
	5/2
	Student presentations
	

	
	5/4
	Review
	

	17
	5/9
	Final exam
	

	
	
	
	


� The schedule is subject to change depending on progress of the class and other unpredictable factors. Homework and hand-out materials will be given regularly.





