Geography 243: Remote Sensing
Dr. Patrick McHaffie
Office: 990 Fullerton Parkway (Dietzgen Building) suite 4500
Phone: 773.325.7874
Fax: 773.325.4790
Skype: patrick.mchaffie
Email: pmchaffi@depaul.edu
Office Hours: Tuesday and Thursday 1.30-3pm and by appointment.
course website: http://gis.depaul.edu/geography/courses/243/
Lab Assistant: Diana Maties
Class meets Tuesday and Thursday 10.10 – 11.40am in SAC 224.
Texts:
Lillesand, T., J. Chipman, and R. Kiefer. 2008. Remote Sensing and Image Interpretation 6th edition. Wiley: New York. 756 pp. (required)

Additional readings will be assigned through the term, and made available through your Grades Online account.  There will also be multimedia objects (videos or audio recordings) delivered through various webpages – these are best accessed with earphones.  These are part of the course material and are required.
The purpose of this course is to provide an introduction to the techniques of remote sensing and image interpretation. Remote sensing is defined as "the technique of obtaining information about objects through the analysis of data collected by special instruments that are not in physical contact with the objects of investigation" (Avery and Berlin 1992). This definition can be stretched to include many types of data acquisition (e.g. microphones, geophysical sensors, etc.). In this course we will be concerned primarily with the uses and applications of data acquired by various electromagnetic sensors being operated from airborne and spaceborne platforms, i.e. aircraft and satellites.

We will be completing a number of activities (see schedule below) in SAC 224 using a PC-based image processing / spatial analysis system; Idrisi32. All of these lab exercises must be completed to pass the course.  Lab exercises will be posted on the class webpage which can be found at gis.depul.edu/geography/courses/243/.

In some instances you may need to return to the lab to complete work not finished during class time. It is a good idea to check the lab schedule and plan to return to the lab at least once a week (depending on availability) to finish your work.  Lab activities will be given a check - (3), check (4), or check + grade (5).  Late work will be assessed fair penalties depending on circumstances.

In addition we will complete two in-class tests that will assess your understanding and mastery of the readings, lectures, and lab exercises.

Students will also prepare a group project that will be due during the exam week. Suitable projects will be developed by the groups in consultation with the instructor, and should ask and answer a significant question regarding the physical or human environment. Group projects are preferred, however, if an individual prefers to work alone that is acceptable.  These three components (lab exercises, exams, and final project) will contribute to the final grade in the following proportions:

· Five Lab Exercises:  25%  (5% each)

· Two in-class tests  30% (15% each)
· Group Final Project:  35%

· Participation:  10%

Class attendance is essential to your success.  More than one (1) unexcused absence can result in your being dropped from the course.  Acceptable reasons for absence include family or personal emergencies, medical problems, or other circumstances that are determined to be beyond your control.  Please contact me as early as possible regarding expected absence from class.  Excessive lateness is a problem that I have noted in many of my classes.  It distracts from what is happening in the class and takes away class time from those who arrived at the scheduled time.  It is your responsibility to be on-time for every class, please respect all in the class by making an extra effort to be on time. I will always take attendance – if you miss two (2) classes I will ask you to drop the class and request the registrar to remove you from the class roll.
Tests and other class activities must be completed when scheduled - there will be no make-up tests or assignments unless prior arrangements have been made, at the discretion of the professor.  All requirements must be completed in order to pass the course.
I encourage students with learning differences to contact me early in the term so that appropriate arrangements may be made for you to complete the course requirements without unnecessary difficulty. All of the course requirements (lab activities, tests, and final project) must be completed satisfactorily by all students to pass the course.

Academic Integrity, as defined in the DePaul Student Handbook, is essential to the life of the university. Violations of academic integrity will be dealt with under procedures outlined in the Handbook.

 Course Calendar
Week 1, March 31, April 2- Introduction, Organization of the Course, What is Remote Sensing? Solar Energy and the Atmosphere, Earth Surface Interactions, Types of Sensors.

Read:
Chapter 1 – This is a very important chapter – read it carefully and completely.  It lays out the outline of the entire course.

Chapter 2 – Also an important chapter, parts of it should be read carefully.  In particular pp 61-76.  The rest of the chapter may be read more quickly.

Week 2, April 7, 9 - Lab Exercise 1-Image Display Using Idrisi, Image Interpretation, Applications of Image Interpretation, Photogrammetry.

Read:
Chapter 3 – This is a very technical chapter, but it is important to understand the fundamental principles of photogrammetry to be able to do any work in remote sensing.  The important parts are sections 3.1, 3.2, 3.3, and 3.10.  the rest of the chapter may be read more quickly.
Chapter 4 – This is a long chapter that contains many case studies of applications where visual image interpretation has been successfully applied.  The first three sections (4.1, 4.2, and 4.3) are most important here. The other sections can be more quickly scanned.
Week 3, April 14, 16 - Lab Exercise 2, Image Interpretation, Map Composition, Landsat, TERRA ASTER, and Other U.S. Earth Sensing Satellites.

Read:
Chapter 6, pp. 392-432.  This is a very important discussion of the Landsat program – this is very important.  Landsat is the most successful civilian remote sensing project in history and we will be working with data from this program throughout the course.
Week 4, April 21, 23 -  Lab Exercise 3, Palettes, Symbols, and Scaling, SPOT and Other Commercial Satellites.

Read:

Chapter 6, pp. 432-481.  If you really want to become proficient in remote sensing, you should work to understand the many different programs that are available for our use.  As other nations develop their space programs and as we begin the exploration of our solar system through remote sensing, these are the systems that will be used.
Week 5, April 28, 30 - Image Exploration, Digital Image Processing I - Image Enhancement, Test 1 – April 30.
Read:

Chapter 7, pp. 482-545.  This is an important section on image enhancement and image processing.
Week 6, May 5, 7 - Supervised Classification, Digital Image Processing II - Image Classification.

Read:
Chapter 7 pages 545-592.  This section will allow you to really understand why image classification is so important.  Read carefully.
Week 7, May 12, 14 - Lab Exercise 4, Principle Components Analysis, Multispectral, Hyperspectral, and Thermal Sensing

Read:

Chapter 7, pp. 592-623.  Worth a look – Hyperspectral analysis is the future that is here now.
Chapter 5 – Give this chapter a quick look – this is the future of remote sensing.
Week 8, May 19, 21 - Lab Exercise 5, Change Analysis Using Landsat TM.

Read:

Chapter 8 – It is rather lengthy but give this chapter a quick read.  Radar and laser sensing (both active sensors) have become crucial in our exploration of the other planets and moons of the solar system.  Your generation will do this work.  If you want to be involved here is where you start.
Week 9, May 26, 28 - Unsupervised Classification., SLAR, Microwave, and Terrain Analysis.

Week 10, June 2, 4 - Final Project Preparation – Test 2 - March 11
Week 11,  Final projects due Monday June 8, noon.  Turn in final projects at main office of the Department of Geography, suite 4300, 990 Fullerton.
