GIS 6038: Advanced Remote Sensing 

Department of Environmental Science, Policy and Geography

University of South Florida
Spring 2009
Syllabus
	Instructor
	Dr. Barnali Dixon
	Teaching Assistant: Fred Bradley

	Office
	105 Piano Man

	103 Piano Man

	E-mail
	bdixon@stpt.usf.edu

	fbradley@mail.usf.edu


	Phone
	553-4025
	553-4807

	Fax
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	553-4526

	Office Hours
	Tuesday  9:00 – 9:45

Thursday 9:00 – 9:45
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	Thursday  9 – 10 & 12 - 3
Friday 10 - 11
Or by appointment


Course Prerequisite: College level Stats and Math 
Introduction

Remote sensing is the process of collecting data about objects or landscapes features without coming in direct physical contact with them.  Most remote sensing is performed from orbital or sub-orbital platforms using instruments, which measure electromagnetic radiation reflected or emitted from the terrain.  Remote sensing is a technique that can be used in a wide variety of disciplines, but is not a discipline or subject itself.  The primary goal of remote sensing is the pursuit of knowledge and the application of the knowledge gained.

Course Objectives

This course has three main objectives: 1) to provide upper-division undergraduates with a comprehensive overview of remote sensing systems and applications, 2) to familiarize students with methods and techniques involved in interpreting aerial photos and satellite images, and 3) to familiarize students with remote sensing hardware and software and introduce students to the concept of digital image processing.

Course Readings

1. Required Text:  Remote Sensing of the Environment: an earth resource perspective by John R. Jensen (published: 2000).

2. ERDAS-Imagine 8.7 - Tour Guide, Field Guide and Virtual GIS. Documentation for ERDAS Imagine 8.7 is available electronically (*.pdf) on the My USF course page and the computers in the lab and classroom.

3. Some additional handouts and scientific articles will be provided to aid understanding of the subject at least a week in advance.

Important note: You are required to complete the readings before you come to class. We will go over the materials and exercises from ERDAS Tour Guide in class, however, it helps to read the exercises and material before hand. Reading ahead of time facilitates learning.

Course Components

1. Introduction to fundamental concepts of Remote Sensing

2. Introduction to remote sensing software ERADS Imagine

3. Working on exercises from ERDAS Tour Guide and class projects/exercises 

4. Discussion and presentation session

5. Small group activity

6. In-class short writing and activity

7. Ungraded quiz

8. Journal writing

Course Requirements

Since this is an introductory course, no prior acquaintance with remote sensing software ERDAS Imagine is necessary.  Familiarity with the Microsoft Windows Operating System is required – viz. Windows Explorer, Internet Explorer, Microsoft Word and Power Point. You MUST use blackboard to submit all your assignments and homework unless you are instructed otherwise. 

Class Grading

	Item
	Percentage
	Breakdown

	Article review
	6%
	1% for each article

	Midterm 1
	10%
	10% theory 

	Midterm 2
	10
	8% theory + 2% lab exercise

	Midterm 3
	10%
	8% theory + 2% lab exercise

	Final
	15%
	10% theory + 5% lab exercise

	In-class short writing
	2%
	

	Journal writing
	5%
	

	Class Projects/exercises/Homework
	20%
	

	Final Project report and presentation
	22%
	17% report + 5% presentation

	Total
	100%
	


Grading Scale

>= 96%

A+

90 -  95%

A

85 – 89% 

B+

80 – 84%

B

75 – 79% 

C+

70 – 74%

C

65 – 69%

D+

60 – 64%

D

<60%


F

Article Review

For article review (6% of the grade) readings will be assigned a week in advance and a summary (one half page) will be due in class. Sometimes students will be asked to find an article of their interest and write a one-half page review/summary. Student selected articles review/summary must be accompanied by a copy of the article. You MAY SUBMIT summary ahead of time.

Journal Writing


You are required to keep a journal for each week. You are also required to turn in your journal electronically to your blackboard account a day before the next class (Sunday midnight). Journal writing is a great way to assess and evaluate your own learning process. I will grade your journal by ‘check’ and ‘no check’ method. No late submissions. I will not grade the content or writing style of your journal. 5% of the total grade comes from this journal writing. YOUR FIRST JOURNAL is due on 9/12/05.
· Check = Turned in = 100% of the points assigned per week

No check = Not Turned in = 0% of the points assigned per week 

Topics you need to address in your journals are:

i. What you liked the most after reading the assigned chapter from your text book (Jensen, 2000) or handouts?

ii. What you did not understand after reading the assigned chapter from the text book (Jensen, 2000) or handouts?

iii. What did you like about the lecture, class project or exercise?

iv. What you did not like about the lecture, class project or exercise?

v. List the concepts you grasped easily. 

vi. List the concepts that were difficult to grasp. 

vii. Are you find the topic interesting? If yes explain why. If no suggest new ideas.

In-Class Short Writing and Activity


In-class short writing is a great way to facilitate learning. 2% of your total grades come from these short writing assignments. I will grade your answer by ‘check’ and ‘no check’ method.  You will not lose any points even if you had not got the concepts/terms right for the first time as long as you learn and write down the right answer after sharing with your partner or group.  After I lecture, I will clearly define the concepts/terms you need to know before you leave the classroom. We will use ‘think-pair-share’ and ‘round table’ strategies to write and learn about the new concepts/terms. 

For the ‘think-pair-share’ strategy you are required to write your own response for a given topic, then share your answer with your partner. If you wish to change your previous answer after sharing with your partner, please write down your new answer.   

For the ‘round table’ strategy you are required to work in a small group. You will write down your response for a given topic and then share your answer with your group. 

· Check = Have completed it = 100% of the points assigned per week

No check = Not completed it = 0% of the points assigned per week 

Class Projects/Exercises/Homework

Class projects/exercises/homework (27% of your grade) will be assigned in class or a week in advance (see detailed course outline). Students are required to work on the exercise/project in class (group/individually) unless otherwise specified. A report and colored maps (if applicable) will be due at the end of the class period or during the following week (see the assignment for due dates). Some of the class projects/exercises will NOT be graded. Please refer to the course outline for details. However, you are required to know them for midterms and finals. All homework assignments will be graded (unless specified otherwise). You may work in group or individually on your homework and/or class projects. Please read under ‘Academic Dishonesty’ header for details. Blatant copying will result in zeros on all involved reports/homework.

Class Discussion


Students are also expected to discuss articles of their choice in class. I will not grade class discussion of articles, however, you are highly encouraged to participate. This is an excellent opportunity to diversify your knowledge. 

Final Project

The final project is mandatory. We will be working on the final project throughout the semester to reduce stress and enhance learning. You are required to write a proposal and perform remote sensing analyses (including error reporting and ground truthing), write a final report, and present your work for this class. Your final grade is constituted of the final project report and presentation.
Midterm and Final Exams

Exams are composed of both theory and Erdas Imagine Exercises. Material for theory will be based on the text, handouts, lecture notes, Erdas Field Guide and assigned articles. Lab portion of the exam will be based on exercises’ from Erdas Imagine Tour Guides, Erdas Virtual GIS documentation, class projects and homework.  


Make Up Exams

Make up exams may be permitted and must be arranged prior to the exam unless it is an emergency. Late project reports will be accepted when caused by unavoidable circumstances. However, you should inform me at the earliest opportunity.

Attendance Policy 


Your grades will not be affected if you miss a class due to circumstance beyond your control. However, you are highly encouraged to weigh the opportunity costs of missing a class, as lectures will greatly aid in understanding of the material. Please arrange to get notes from other students. Please note that notes or tapes from this class are not for sale. Students who anticipate the necessity of being absent from class due to the major observation of a major religious observance must inform me. 

Academic Dishonesty

While class projects may usually be worked on in groups, each student is expected to turn in his/her own copy of the report written in his /her own words. Blatant copying will result in zeros on all involved reports. No exception or excuses. Please refer to 2005 – 2006 student handbook for detailed discussion. 

Other Notes

1. We will be using Internet and blackboard extensively in this class. You are required to use blackboard for electronic journal submission, and check assignments. You could also contact your fellow students and use the discussion board to discuss course related materials. 

2. Students taking this course come from a variety of backgrounds. It is hoped that all students will share thoughts and experience in order to make this a very enjoyable class for everyone. 

3. If you are interested in the application of remote sensing in any particular field, please contact me to discuss options and opportunities within the exciting and rapidly changing field. 

Keys to Success in the Course: 

· Key #1: You must understand how you best learn (listening, looking, hearing, talking) and adapt your study approach to your learning style. This class is designed to provide plenty of learning opportunity to different learning styles. 

· Key #2: You must read the assigned readings before coming to class. Please use the study guide at the end of each chapter. Know the terms before you attend class. Jargon will not go away. Unfortunately, it is a part of every field. The terms in remote sensing are not hard to understand. They are just strange and unfamiliar at first. A big hurdle for many students is that they are overwhelmed by jargon the first time they encounter the term. They shut down when they hear an unfamiliar word. If this "shut down" occurs in class, you'll miss the point. Look at the diagrams and visualize what the terms mean.  Look up unfamiliar words and learn them.

· Key #3: You must review the material soon after you learn it for the first time! Most students need to learn the material at least 4 times. The first time is to learn the jargon before class. The second time is to re-learn the jargon and learn the concept in class. The third time is to re-re-learn what was stressed in class by reviewing ideas WITHIN 1-3 DAYS AFTER THE CLASS. If you do not reinforce your learning within 1-3 days, you will lose most of it. The fourth time is during test preparation. 

· Key #4: Assemble your class notes, texts, handouts, and so on. List all the topics you believe the teacher might use for test questions. It is crucial that your list is complete so take the time needed. Believe it or not, the best way to prepare for any test is to guess the test questions. Odds are, you will encounter hints in class. 

· Key# 5: You will be given opportunity to work in small groups for class projects and in-class learning and notes exchange. Engage in your group actively and you will find learning is fun.

· Key #6:  The bottom line is that you must take an active role in learning if you wish to succeed. 

Detailed Schedule

	Class
	Date 
	Topics

	1.
	1/6
	Introduction

Classmates

Course outline 

Grades

What is Remote Sensing

Benefits of Remote Sensing

In-Class Activity: VARK Test

Homework1: Explore on-line history of aerial photograph and remote sensing



	2. 
	1/8
	Concepts and Foundations of Remote Sensing 

Review of physics

Electromagnetic spectrum 

Energy

In-Class Activity Explore on-line Remote Sensing resources

Reading:

i) Electromagnetic Radiation Principles, 29-52



	3.
	1/13
	Introduction to Remote Sensing

In-Class Activity Explore on-line Remote Sensing resources

                  Read the article on Water Quality by Liu et al

Reading:

i) Remote Sensing of the Environment
, 1-28



	4.
	1/15
	Review of Concepts and Foundations of Remote Sensing 

Class Project: Explore on-line Remote Sensing resources: MORE

Reading:

i) Electromagnetic Radiation Principles, 29-52



	5.
	1/20
	 Introduction to Aerial Photography

Cameras, film and filters

Characteristics of aerial photos

Elements of image interpretation

Planning aerial photography missions

Reading: 

i) Aerial Photography – Vantage points, Cameras, Filters and Film, 85 – 118



	6.
	1/22
	 Elements of Visual Image interpretation

What can you tell from an air photo?

Elements of image interpretation

Methods of search

Reading: 

i) Elements of Visual Image Interpretation, 119-136

In-Class Activity: Elements of Image Interpretation and scale from hard copy and digital air photos.



	7.
	1/27
	Introduction to the ERDAS Imagine 

Introduction to ‘Viewer’

Menu options 

Raster editor

Tools

Query

Reading:

i) ERDAS Tour Guide, Chapters 1 and 2.

ii) ERDAS Field Guide, Chapters 1,  2 and 4.

Exercise: ERDAS Tour Guide, Chapters 1 and 2.

Article Review Due: your choice: Prepare to discuss in class.


	8.
	1/29
	Introduction to Photogrammetry 

Vertical aerial photography

Flight lines, fiducial marks, principal points, geometry, scale

Stereoscopy

Orthophotography

Area measurements

Relief Displacement

Reading:

i) Photogrammetry, 137-180

In Class Activity: Air photo interpretation and area measurement. 



	9.
	2/3
	Photogrammetry 

Vertical aerial photography

Flight lines, fiducial marks, principal points, geometry, scale

Stereoscopy

Orthophotography

Area measurements

Relief Displacement

Reading:

i) Photogrammetry, 137-180

In Class Activity: Air photo interpretation, height and area measurement. 



	10.
	2/5
	Photogrammetry 

               Mosaic

Reading:

i) ERDAS Tour Guide 289 – 306 (Air Photo Mosaic)

ii) ERDAS Field Guide Chapter 5 (Mosaic)

Exercise: ERDAS Tour Guide, Chapter 14 (pages 289 – 306): air photo mosaic 

	11.
	2/10
	More on ERDAS Imagine 

Class Project
: Preference Settings and Display (Due: 2/27).

Class Project3: Display, Query and Linking data (Due 2/27)
Reading:
i)  ERDAS Tour Guide, Chapters 14 LANDSAT Mosaic.

Exercise: ERDAS Tour Guide, Chapter 14 (pages 306-328): Landsat mosaic



	12.
	2/12
	Multispectral Remote Sensing Systems 

Digital image technology

MSS, TM, ETM, SPOT, RADAR, MODIS, ASTER
Reading: 

i) Multi-spectral Remote Sensing Systems, 181 - 233

REVIEW for TEST



	13.
	2/17
	Midterm I

	14.
	2/19
	Multispectral Remote Sensing Systems Applications:

Vegetation

Water

Urban landscape

Reading: 

i) Remote Sensing of Vegetation, 333 – 378

ii) Remote Sensing of Water, 379 – 406

iii) Remote Sensing of Urban Landscape, 407 – 470

Article(s) Review due: Instructor’s choice (LULC change by Treitz and Rogan; HAB by Lavender and Groom) 



	15.
	2/24
	ERDAS Map Composer and Data Exchange

Create image catalog

Perform graphical queries

Custom maps

Create a map

Edit a map frame

Layout information

Import/export

Reading: 

iv) ERDAS Tour Guide, Chapters 3 and 8.

v) ERDAS Field Guide, Chapters 3.

Exercise: ERDAS Tour Guide, Chapters 3 and 8.



	16.
	2/26
	Digital Image Processing

Review of Math

Spatial enhancement

Radiometric enhancement

Spectral enhancement

Reading: 

i) Extra Handout: Appendix A: Math Topics 

ii) Handout: Matter, 97 – 111
iii) ERDAS Field Guide, Chapter 6 (Enhancements).

iv) ERDAS Tour Guide, Chapter 10 and 11.

Exercise: ERDAS Tour Guide, Chapter 10 and 11


	17.
	3/3
	Digital Image Processing

Spatial enhancement

Radiometric enhancement

Spectral enhancement

Reading: 

i) ERDAS Field Guide, Chapter 6 (Enhancements).
ii) ERDAS Tour Guide, Chapter 10 and 11.

Exercise: ERDAS Tour Guide, Chapter 10 and 11.

Homework2: Image Enhancement (3/20)



	18.
	3/5
	Digital Image Processing Continued

Filters

Rectification

Registration

Reading: 

i)  ERDAS Imagine Field Guide, Chapter 10 (Rectification)

ii) ERDAS Tour Guide Chapters 6
Exercise: ERDAS Tour Guide Chapter 6.



	19.
	3/10
	ERDAS Rectification 

Rectify a LANDSAT image

Rectify a camera image

Reading: 

i)  ERDAS Imagine Field Guide, Chapter 10 (Rectification)

ii) ERDAS Tour Guide Chapter12

Exercise: ERDAS Tour Guide Chapter 12.

Homework2: Image rectification (due 3/29)


	20.
	3/12
	Image Classification 

Unsupervised classification

Supervised classification

Evaluate classification 

Reading: 

i) Handouts: Digital Image Processing: Lillesand and Keifer, 585 - 618



	21.
	3/17
	Spring Break

	22.
	3/19
	Spring Break

	23.
	3/24
	 ERDAS Imagine Unsupervised Classification 
Reading: 

ii) ERDAS Tour Guide, Chapter 5 and 17.

iii) ERDAS Field Guide, Chapter 7 (Classification).

Exercise: ERDAS Tour Guide, Chapters 5 and 17.

Homework2: Unsupervised Classification (due 4/10)



	24.
	3/26
	Introduction to Supervised Classification

Reading: 

ii) ERDAS Tour Guide,  Chapters 5 and 17.

iii) ERDAS Field Guide, Chapter 7 (Classification).

Exercise: ERDAS Tour Guide, Chapters 5 and 17
Homework2: Supervised Classification (due 4/24) 


	25.
	3/31
	Midterm II 


	26.
	4/2
	Introduction to Supervised Classification

Reading: 

ii) ERDAS Tour Guide,  Chapters 5 and 17.

iii) ERDAS Field Guide, Chapter 7 (Classification).

Exercise: ERDAS Tour Guide, Chapters 5 and 17


	27.
	4/7
	Midterm III


	28.
	4/9
	Introduction to Thermal Remote Sensing

Readings: 

 i) Thermal Infrared Remote Sensing, 243 – 283



	29.
	4/14
	Introduction to  Hypersepctral

Handout: Hyperspectral remote Sensing, Campbell, 407 – 417



	30.
	4/16
	Introduction to RADAR

RADAR

Reading: 

i) Active and Passive Microwave, 285-324


	31. 
	4/21
	Introduction to LIDAR 

Reading: 

i) LIDAR Remote Sensing, 325-332


	32.
	4/23
	Hand-held Spectrometer Demo
Article Review Due: Instructor’s choice (Read again: Water Quality by Liu) and prepare to discuss


	33.
	4/28
	FINAL Take Home due 12:00 noon

	
	
	


I reserve the right to modify the schedule if necessary. In that unlikely case, postings on the website will take precedence over this schedule.  

� Ring the doorbell if the main door is locked


�  All readings are from Jensen – unless otherwise specified. 


� Graded


2 Graded





2 graded
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