COURSE DESCRIPTION

	Department
	Computer Science

	Course Coordinator
	Dr. Mubarak Shah

	Course Number
	CPA5415

	Credit Hours
	3(3,0)  

	Course Title
	Computer Vision

	Prerequisites 
(by Topic)
	COP 3530 (CS Maturity)

Knowledge of C and Calculus is desired.

	Catalog 
Description
	Image formation, binary vision, region growing and edge detection, shape representation, dynamic scene analysis, texture, stereo and range images, and knowledge representation.

	Textbook(s)
	Course Notes, by Dr. Shah (Required)(Available on Web site)

	References
	Languages and Machines, 2nd Ed., by Thomas A. Sudkamp, Addison-Wesley, 1997, ISBN 0-201-82136-2 (Strongly Recommended)

	Grading Policy
	  Mid-term Exam (100 pts )               =20%

3   Programs (100pts each)                 = 30%

1  Final Exam ( 100 points )              =  30%

3-4 Home work                                  =10%

Term Paper                                        =10%

Exams are closed notes and closed book.  Make up exams and quizzes are given only with advanced notice and/or for reasons of unavoidable personal emergencies.


Course Goals:
1. To expand a basic knowledge related to the fundamental topics in computer vision. 

2. To cover theoretical concepts which are essential to understanding of computer vision. 

3. To expand knowledge to include algorithms and their implementation and testing on real world images and video. 

Major Topics Covered in the Course:
1. Imaging Geometry: Translation, rotation, scaling, camera calibration: intrinsic and extrinsic parameters

2. Edge Detection: Different stages in edge detection, Gradient-based edge detection, Laplacian of Guassian, Canny, and Harralick edge detector, Scale Space. 

3. Region Segmentation: Image histogram, seed segmentation, connected component algorithm, peakiness test, region merging and splitting, region properties: size, orientation, compactness, moments.

4. 2-D Shape: Hough Transform: fitting straight lines, circles, ellipses. Generalized Hough transform, chain code and shape number, pyramids, medial axis transform, interest operator.

5. Motion: Optical Flow constraint equation, Horn-Schunck optical  flow method, Lucas-Kanade, point correspondences, Structure from Motion.

6. Stereo and Shape from Shading: Stereo geometry, Marr-Poggio stereo algorithm, Sum of Square differences, shape from shading, Pentland, Tsai-Shah.

Laboratory projects (specify number of weeks on each): 
Not Applicable.

Oral and Written Communications:

Every student is required to submit no written reports. 

Every student is required to submit no oral presentations. 

Social and Ethical Issues

Not Applicable.

Theoretical Content

The entire course is theoretical in content.

Problem Analysis

Students are given five or six homework problem sets covering each of the major topic areas.  They are also asked to implement three major algorithms in C. Solutions to problem sets are discussed in the class. Exams are closed book and closed notes. Mid term exam covers half of the course.  The Final exam is comprehensive.

Solution Design

Solutions to all problem sets, quizzes and exams are made available to students.  

