Status Report: Isocontouring Team

Visible Human Project

Group Members:

· Sue Baldor

· Florian Mayer

· Ziaqing Xu

Semester Objectives:

· Extract skeletal and skin regions from CT data

· Segmenting separate bones and joints

· Extract muscular regions from JPEG image data

· Improving above models using other methods

· Work with visualization group to support multiresolution representation (LOD)

Thus far, work this semester has involved researching into various new methods for segmentation and becoming familiar with existing tools produced by the Center for Computational Visualization.  Since no one in the group is involved with CCV, it has been a major hurdle to learn what we can of these tools.  However, we have reached a point where we can work with Contour_IV and Molecula.  

Contour_IV allows one to choose an isovalue and displays the corresponding isocontour, using the seed set algorithm.  Working with the entire data set, however, is not practical as it takes over ten minutes to generate a single isocontour.  Therefore, we created a tool that allows us to cut a subsection of the raw_iv file so that we may work with less data while still working with the same sampling grid as exists in the entire data set.  With the best isovalues known, we can then generate an iv file containing the isocontours resulting from that isovalue. 

We have decided to work with the iv file format for our isocontours.  A simple file conversion is available so that Perfly can use an iv file.  Additionally, the iv file has the advantage of being human readable.  We will be using this file format as the output format for all of our work.

Other work thus far has involved researching into various methods for segmentation.  In order to segment bones and joints, we are considering a method which determines connectivity of regions between slices (see C. Bajaj, E. Coyle, and K. Lin, "Arbitrary Topology Shape Reconstruction from Planar Cross Sections", 1995).  This will allow us to determine critical points where the end of a bone might occur.  To segment muscle from the JPEG images, we first propose to work slice by slice, identifying muscular regions.  This can be accomplished using Baysian techniques.  As a metric, we propose to use a frequency measure for identifying texture and a color measure.  Such techniques are easily found in any advanced image processing textbook.

