CAP 5937 Visualization
Course Description:

Visualization plays a crucial role in our ability to comprehend large and complex data – data which in two, three or more dimensions, convey insight into such diverse applications as medical processes, earth and space sciences, biological  processes, among many others.  This is a course on scientific visualization and attempts to cover the basic visualization pipeline, relevant data representations, geometrical models in visualization, visualization of volume data, and compression of multidimensional large data sets.
Prerequisites:

Students enrolling for the course must have familiarity with programming languages, data structures , algorithm design and analysis, and exposure to matrix and linear algebra. Thus the students should have done courses equivalent to COP3530 and MAS 3105.

Tentative Course Outline:
We shall try to cover most of these topics. Some of the material can be found in the  Visualization Tool Kit book, while for others I shall suggest readings from journal/conference papers.

Visualization pipeline

 - data transformation

-  Basic data representation

-  fundamental algorithms

Geometric Modeling in visualization

- modeling algorithms

- parametric, implicit surfaces

 - mesh simplification, surface subdivision

Scalar Visualization 

– Isosurface extraction

Volume visualization

- volume rendering

- volumetric splatting

Scientific visualization 

– visualization of large data sets, progressive transmission,

- compression using DCT, wavelets

Applications

Objective:

The objective of the course is to provide basic background to graduate students of computer science, so that they can visualize and model large and complex data sets in their own domains. It is proposed that the students would be doing their assignments using  VTK, a public domain software especially developed for visualization.

The material of the course would complement the material covered in other  graduate courses in the area of computer graphics.
Tentative Evaluation Criteria : 
Students would be required to go through a set of reading lists and make presentations on them, besides working on assignments, and a term project. The overall grading will be based on following components:
Assignments 
 20%

Presentations
20%

Project

30%

Two Exams
30%

Recommended Books:

1.   The Visualization Toolkit , an Object Oriented approach to Computer Graphics by Schroeder, Martin and Lorensen, 3rd edition,  Kitware 
2.   The Visualization Handbook by Charles Hansen and Chris Johnson, Elsevier Press 2004

