CSCI 5532 - Fall 2005

Syllabus

TITLE: 

Pattern Recognition and Image Processing

INSTRUCTOR:
Dr. David Pitts


Faculty Office: Delta 230

Phone: 281-283-3850 or 3844


e-mail:    pitts@cl.uh.edu

Fax 283-3870 & 283-3869


web page:    http://nas.cl.uh.edu/Pitts/

TEXT:
Gonzalez, R. C. & Woods, R. E.., Digital Image 


Processing, Prentice Hall. 2002.  2nd ed.  ISBN 0-201-18075-8

DESCRIPTION:
Software and hardware techniques for image processing  and 


extracting useful information from images by automatic means.

OBJECTIVE:
To provide the student with a working knowledge of digital image 


processing techniques for transforming a given image into another 


image having desirable properties, such as enhancement of 


particular features.

METHODOLOGY:
1.
Lectures on new concepts.


2.
Homework problems for experience and 



familiarity with methodology.


3.
Programming problems on the Sun workstations to 



demonstrate understanding of, and ability to utilize, 



image processing techniques.

PREREQUISITE:
Calculus, linear algebra, probability, statistics, 


and a compiler language.

APPRAISAL:
Homework



  5 %


Programming Problems

40 %


Exams



30 %


Research  paper


20%


Presentation


  5%

ATTENDANCE:  Students are expected to attend class regularly.

GRADING: Deductions will be assessed on all late assignments and tests.

Starting with the 2nd assignment, deductions will be assessed when

students ask the instructor to debug their programs.

Grading Scale
    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     73-66      67-69




F             <60
OFFICE HOURS: The hour prior to class.

Honesty Code:  The Honesty Code is the university community's standard of honesty and is endorsed by all members of the University of Houston-Clear Lake academic community.  It is an essential element of the University's academic credibility.  It states:

I will be honest in all my academic activities and will not tolerate dishonesty.

OTHER TEXT USED:

Castleman, K., Digital Image processing, Prentice-Hall, 1996, ISBN 0-13-211467-4.

Umbaugh, Scott E., 1998,  Computer Vision and Image Processing, Prentice Hall,  

ISBN  0-13-264599-8.

Schott, John R., 1997, Remote Sensing, Oxford University Press, 

ISBN 0-19-508726-7

Pratt, .W. K., Digital Image Processing, Wiley 1991,. 2nd ed  TA1632.p7

Shapiro, L. & A. Rosenfeld,  Computer Vision and Image Processing,

TA1632 C6592  1992.

Haralick, R. M. and L. G. Shapiro, Computer and Robot Vision - Vol. I & II. 

Addison-Wesley, 1993.  ISBN 0-2-1-56943-4

Rimmer, Steve, 1993: Bit-Mapped Graphics, 2nd Ed. Windcrest Books ISBN 0-8306-4209-9.  Covers formats of image files including GEM/IMG PC, Paintbrush, MacPaint, GIF, TIFF, Postscript, PCX and provides some C programs for file format conversions.

Lindley, Craig A., Practical Image Processing in C., Wiley  1991. ISBN 0-471-53062-X.

Dougherty, Edward R., An Introduction to Morphological Image Processing, 1992. SPIE - The International Society for Optical Engineering. ISBN 0-8194-0845-X.

Myler, Harley, R. and Arthur R. Weeks,  The Pocket Handbook of Image Processing Algorithms in C.  Prentice Hall, 1993.  ISBN 0-13-642240-3

Sturge, John M., Vivian Walworth, Allan Shepp, eds., 1989: Imaging Processes and Materials, Van Nostrand Reinhold, ISBN 0-442-28042-6.

Rosenfeld, A. and A. C. Kak, Digital Picture Processing, 1982, TA 1630 R67  ISBN- 0-12-597301-2

Duda & Hart, Pattern Classification and Scene Analysis, Wiley  1973.

CSCI 5532

COURSE OUTLINE Fall 2005

Aug 24
Chapter 1,  Introduction, uses of image processing 


Image acquisition, media (film, CCD, TV, DTV),  formats overview.  


Targa Format, Template 
Program.  Assign Research Paper.

Aug 31
Chapter 2, Digital Image Fundamentals, Perception, Adaptation, 


Discrimination, Sampling, Image Fundamentals,


Connectivity, Distance,  Arithmetic, Logic, Assign Homework 1.

Sept 7
Chapter 3,  Grey level histograms, gray scale manipulation, thresholding


Histogram equalization, Histogram Specification,


Homework 1 Due!
Assign Program 1.

Sept 14
Chapter 3,  Spatial Filtering; Gradient Operators


Spatial Smoothing, Laplacian, Median, Replacement

Sept 21
Chapter 9,  Morphological Operators


Program 1 Due,  Assign Program 2

Sept 28
Chapter 9,  Morphological Operators

Oct 5
Mid - term exam


Convolution, section 4.2.4,   Convolution with Gaussian,

Oct 12
Canny Filter, Dirac Delta Function , Tie Point Registration, translation, 


scaling, rotation, destriping, resampling, Section 5.11.


Program 2 due, Assign Program 3

Oct 19
Chapter 4, Fourier Transform


Review Mid- term exam


Program 3 Due,  Assign program 4


Paragraph Due describing your topic for the research paper.

Oct 26
Chapter 4, Filter Design, Homomorphic Filter.

Nov 2
Chapter 5, Image restoration., Inverse, Power Capstrum Filters, 


Program 4 due

Nov 9
Chapter 6 
HSI Space, Color models, Decorrelation Stretch, 


Color Targa format

Nov 16
Chapter 11,Segmentation,  Hotelling Transform - Principal Components


Texture Analysis Hough Transforms.

Nov 30
Final Exam

Dec 7 
Class Presentations


Research Paper Due at 7 pm
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Format for Programming Projects

The following is an example of the information that is to be placed at the beginning of each program you develop.  The intent of this format is to achieve uniformity as much as possible and to keep the project descriptions brief in order to facilitate handling and comparative grading of your programs. You must have this information at the beginning of each program or the program will not

be graded and you will be assessed a late penalty.

/***********************************************************************

   PROGRAMMER:     your name

   COURSE:         CSCI 5532

   DATE:           Sept. 22, 2002  (modified on Oct. 15, 2002)

   ASSIGNMENT:     #1

   PURPOSE:        To create a greyscale image of eight gradiated bars.

                   There should be a visible 'scalloping' effect in the 

                   image, an optical illusion created by the eye.

   INPUT:          A Targa formatted image

   OUTPUT:         A Targa formatted image

   ERRORS:         None Known

********************************************************************* */

CSCI 5532

Fall 2005

Research Paper

Project: Select a topic of interest to you that uses digital image processing

A. Prepare a paragraph briefly describing the selected topic, for approval.  Due March 18, 2003.

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

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

IEEE Visualization and Computer Graphics - available at UHCL library

IEEE Medical Imaging - available at UHCL library

IEEE Image Processing - available at UHCL library

Photogrammetric Engineering and Remote Sensing - available at UHCL library

IEEE Transactions on Geoscience and Remote Sensing - available 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

Other journals may be approved upon request.

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

Symposium proceedings (e.g. SIGGRAPH Conference Proceedings,  IS&T - The Society for Imaging Science and Technology, SPIE - The International Society for Optical Engineering).  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. Photonics, Imaging Magazine, PEI, Photo Electronic Imaging, 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 popular magazines, newspapers, etc are discouraged from use.

The following general outline should be used for the paper:


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


2. 
Review of selected recent  journal articles (at least 3 during last 8 



years) to summarize the approach for the particular topic.


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.


Research Papers are due Dec. 11 at 7 pm.

References must be cited properly in the text of your research paper.  At least 6 references are required (at least 3 from journals, not books or internet).  The following is an example of a sentence in the body of your research paper followed by the proper way to quote the reference:

This aspect is discussed by Belykin (1987) where he showed that linear algebra methods can be applied in Fourier space to the discretized form of equation 5.  An advantage of working in Fourier space is that .............

References

Belykin, Gregory; 1987: Discrete Radon Transform, IEEE Transactions on Acoustics, Speed and Signal Processing.  Vol. ASSP-35, No. 2, February pp 162-172.

Develop a short presentation (10-20 minutes; 5-12 viewgraphs) to present to the class - briefly discuss topic, review example demonstrating technique/problem of interest.

Candidate Topics

Edge detection techniques

Wavelets

Noise removal techniques

Reconstruction of old photographs and movie film

Morphological filters

Fractals in Image Processing

Watermarks

Compression techniques

Display techniques such as postscript

Segmentation techniques

Computerized Tomography

Computer Vision (do not choose pattern classification types of topics)

Automatic Distance Estimation from images

Holography

Motion detection

Noise reduction techniques

Texture information

Image enhancement - frequency and spatial domain

registration of images

colorization

decorrelation stretching to enhance color

HSI transform

HDTV

Please do not choose topics in Pattern Recognition (such as neutral nets, clustering, maximum likelihood classification, etc.) as these are topics covered in CSCI 5530.

Pertinent Journals (* indicates UHCL library holdings):

* Photogrammetric Engineering and Remote Sensing, published by American Society for Photogrammetry and Remote Sensing, 210 Little Falls St., Falls Church, VA 22046.

* Transactions on Geoscience and Remote Sensing, published by the IEEE, IEEE Service Center, 445 Hoes Lane, P. O. Box 1331 Piscataway NJ 08855-1331,  Telephone 201-981-0060.

SPIE - The International Society for Optical Engineering

P. O. Box 10, Bellingham Washington 98227-0010

Telephone 360-676-3290, FAX 360-647-1445

www.spie.org/info/pw/        info-spie-request@spie.org

IS&T - The Society for Imaging Science and Technology

SIGGRAPH  Conference Proceedings, ACM Order Department P. O. Box 64145 Baltimore MD 21264, Telephone 800-3426626, Fax 301-528-8596.  http://www.siggraph.org/

Magazines

Photonics. Berkshire Common, P. O. Box 4949, Pittsfield MA 01202-4949    tel 413-499-0514  e-mail  photonics@laurin.com.   It covers optics,

lasers, fiber optics, electro-optics, imaging, and optical computing.

PEI, Photo Electronic Imaging, another freebee,  web address is http://peimag.com.  It is primarily for professional

photographers.  PEI, 57 Forsyth Street N. W., Ste. 1600, Atlanta GA 30303.

