Geography 293/IDCE 371:
Digital Image Processing
	Instructor: Dr. Yelena Ogneva-Himmelberger

Office: 10 Hawthorne St., room 37 

Phone: 508-421-3805

E-mail: yogneva@clarku.edu

Office hours: Monday 2-4 pm  or by appointment
	Teaching Assistant: Benoit Parmentier
E-mail: bparmentier@clarku.edu
Office: M104 in Geography building (Mezzanine) 

Office hours: TBA




Course objective
 To introduce the students to the basic concepts and analytical methods of satellite remote sensing as applied to environmental systems (e.g., land-cover classification, vegetation monitoring, etc.) The course emphasizes the application of processing and analysis of digital satellite images, especially Landsat, SPOT, and AVHRR data, for classification of land cover, land-cover/land-use change analysis, and other geographic topics. The primary objective of the course is to provide students with the skills and knowledge to apply remote sensing to their own research problems.

Software
Idrisi Andes is installed in several labs on campus. Some labs are open to all students (JC 101), some have restricted access (JK Wright lab – for students enrolled in GIS and remote sensing classes, IDCE lab – for IDCE graduate students only). 
GIS data 

This course has a designated “class share” on the University server. It is accessible both on and off-campus. GIS data for the lab sessions and homework will be placed in a directory called Resources within this class share. 

You will be assigned disk space within this class share (a folder with your username).  This space is for remote sensing andGIS data and course work ONLY.  Class share will be deleted at the end of the semester, so you must archive your folder on CD or elsewhere if you want to keep it.  
Course Blackboard site

You can access this site from http://blackboard.clark.edu/ using Netscape or IE version 5.0 or above. Lecture slides and other text documents will be posted here regularly. Usually, you will be getting an e-mail message when new materials are added.

Textbook 
Paul Mather. 2004. Computer Processing of Remotely-Sensed Images. Third Edition. Wiley, ISBN 0-470-84919-3.
Grading 

homework – 40%, midterm  exam – 25%, final project -35%
Homework assignments
This course is computer intensive and you are expected to spend a fair amount of time working on various exercises. Homework assignments and due-date information will be distributed in class. The first page for each assignment should have the following information: the course number, your name, and the exercise title/number. All exercise answers should be typewritten (double-spaced with 12pt font) and numbered when appropriate. Homework assignments make up 40% of the grade.
Late assignments will loose 1/2 point per weekday they are late. These policies will be strictly enforced!
Individual Project
You will choose an individual topic that involves some aspect of remote sensing. You may work in groups of two.  Subject matter is open to any topic or geographic region, but must be approved by the instructor. You may also use this Project as an opportunity to conduct a "pilot study" that can enhance your own thesis research. Each student will present the Project at the end of the semester in form of a Power Point presentation and a poster. All presentations must include an abstract and list of references. Project and presentation are worth 35% of the final grade.

Tentative schedule 

Aug 29
Introduction to Remote Sensing and Image Processing : Part 1

· Remote Sensing

· Fundamental Considerations

· Established Satellite Sensor Systems

· Digital Image Processing

Sep 5

Introduction to Remote Sensing and Image Processing : Part 2

· Recent Operational Systems

· Recent Experimental Systems

· Image Formats

· Introduction to the IDRISI System



Homework Assignment 1:




Image Downloading




Image Stretching and Compositing

Sep 12

Image Restoration Part 1

Geometric Correction



Homework Assignment 2: 




Resampling

Sep 19

Image Classification Part 1 :

· Introduction to the Logic of Classification

· Energy/Matter Interaction Models

· Unsupervised Classification



Homework Assignment 3:




Unsupervised Classification and Clustering Procedures



Cluster Grouping

Sep 26
Project proposal is due (via e-mail)
Image Classification Part 2 :

· Supervised Classification

· General Logic

· Training Sites

· Signature Development

· Signature Characterization

· Signature Evaluation

· Traditional Hard Classifiers



Homework Assignment 4: 




Supervised Classification

Oct 3

Image Classification Part 2 (continued)
Oct 10
Image Restoration Part 2




Radiometric Correction 

Homework Assignment 5: 




Noise Removal


Oct  17
Image Enhancement




Spatial Domain Filtering




Contrast Stretch




Color Compositing




Pan Sharpening

Oct 24
Project progress report I due (hardcopy)
Change Analysis Part 1
Oct 31
Midterm exam 
Change Analysis Part 2


Homework assignment 6: 
Change detection

Nov 7

Image Classification Part 3:

· Limitations of Spectral Information 
and the Addition of New Knowledge

· Incorporating Prior Knowledge

· Incorporating Ancillary Information

· Contextual Classifiers

· Soft Classification

Nov 14
Project progress report II due (hardcopy)
Image Classification Part 4:

· Classification Challenges

· Accuracy Assessment
Image Transformations




Image Ratios




Vegetation Indices

Nov 21
Thanksgiving break 
Nov 28
Project progress report III due (hardcopy)
Hyperspectral remote sensing
Dec 5

Final Project Presentations
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