U-M NGIVH PHASE TWO CONTRACT

Y2Q1 REPORT, KNOWLEDGE ENGINEERING THEME

ACCOMPLISHMENTS OF THE QUARTER JUST ENDED

The principal accomplishment of the quarter just completed was the release of a new version, EWSH3.2.6, of our familiar Edgewarp software product.  The release is in the form of executables for SGI Irix platforms and for Linux machines with OpenGL support.

Features distinguishing EWSH3.2.6 from its predecessors include:

· Automatic loading of the network connection with the PSC chad server, automatic memory filling under ordinary user interactions, automatic image fill at the highest available level of detail

· For filmstrips representing continuously moving Edgewarp scenes, a new browser window, incorporating interactive controls of playback mode (speed, discrete search, user adjustment of projection orientation) and a complete editing station (insert, delete, replace, intercalate)

· In preparation for the extension of the product to additional data sets (see below, Y2Q2-Q3 plans): a facility for displaying and extrapolating deformations between multiple volumes sharing a lexicon of landmark locations -- deformations are rendered as images of plane grids

· Command-line invocation, as by link from outside EWSH, perhaps via browser window out of a lexicon.  The current release of EWSH3.2.6 is accompanied by an example of curve tracing: a filmstrip following Eve's left ureter from end to end.  This demonstration confirms the completion of the Curve Traverse functionality originally proposed for this contract.

PLANS FOR QUARTERS Y2Q2 and Y2Q3

1 EVALUATION

Completion of the Curve Traverse product makes EWSH relevant, at last, to the actual context of anatomical education and thus to enter into the long-awaited interaction between our group and the Anatomy Testbed Evaluation Team.  Initially we expect to emphasize complementarity of the Curve Traverse to the standard classroom approach to the viscera.  That standard approach emphasizes surfaces, such as are typically delimited by membranes, and involves only one dynamical coordinate, the centripetal "peeling of layers" from the skin inward.  Once organs have been sectioned or reflected, they must remain so.  For tubes such as the ureters, the Edgewarp pedagogic context instead will emphasize scrutiny of these extended tracts all along their length, in situ, and within that dynamics the possibility of focusing on identifiable single points and their vicinities.  The evaluation task will require assembly of "filmstrips" with corresponding dissection stages, existing pedagogic browser pages (such as movies), and student assessments.

2 TOWARD EWSH3.3

Progress to date highlights four distinct directions of EWSH development that are most pressing at this point in the contract: compression of image data, a generalized facility for multiple spectra with multiple content styles, incorporation of surfaces for rendering, and the next mode of image dynamics.

i) Over the coming quarter, PSC will begin serving chads in compressed form.  The EWSH kernel will be modified to accept these in either lossy or lossless versions, with appropriate user control.  

ii) One general goal of this project is the incorporation of additional generalized spectra in Eve's "volume" beyond the familiar three eight-bit channels of color.  Production of a 48-bit data resource that adds MR and CT contents to RGB is dealt with elsewhere in this progress report.  For the connection with pedagogy, we intend to experiment also with a 16-bit volume encoding up to 64K links to associated text strings.  Regions with the same color will sometimes be extended volumes of contiguous voxels and in other cases two-dimensional surfaces, one-dimensional curves, or discrete points.  Each such color will eventually be linked to a lexicon entry in a browser context distinct from Edgewarp itself.  Additionally, certain of these surfaces will be linked to meshes suitable for rendering in the EWSH left window (see below); and most curves and discrete points will be linked to one or more filmstrips that traverse them.  In other applications, additional colors might represent other specimens deformed into Eve's coordinate frame (see under "Lucy" below).  EWSH3.3 will incorporate user control of the byte(s) intended for display from these or similar multispectral resources. 

iii) Surface meshes generated elsewhere in this project will be standardized for EWSH rendering in the left (global) window, where user controls already exist for changes of point of view.  Up to 255 such surfaces can be visualized simultaneously as specific colors in the right-hand window, where they will appear as curves within the section plane.  We currently expect each such surface also to appear in the Lexical Volume under its own color, whereby it can be linked to text in browser windows, appropriate Surface Traverses, and the like. 

iv) Now that Curve Traverse mode is completed, we will turn our attention to Surface Traverse mode.  Where Curve Traverse is dominated by the natural ordering of dynamics by the single parameter of position, Surface Traverse can be ordered by a greater variety of display strategies, including rotating a single normal plane around the surface normal, marching a section plane down the normal, and passing tangent planes along the surface on geodesic paths.  We will experiment with these on suitable prototype organs in Eve and package them with other pedagogic materials for evaluation in anatomy teaching as for curves.

 

3 USER DOCUMENTATION: MAJOR REVISION 

Corresponding to the completion of filmstrip editor, grid visualization, and chad server modes, there is need for a major revision of the current EWSH manual.  This document will be prepared flexibly for on-line invocation, with links from the EWSH buttons themselves, and with two tracks of text: one for content consumers, such as medical students, and the other for content producers, such as anatomists preparing filmstrips. Consumers, in turn, will be considered in two different subgroups: the more sophisticated, such as our colleagues at the Stanford and Colorado sites, who wish to use EWSH to see details of the data sets we are jointly developing; and the less sophisticated, such as image analysts wishing to coordinate the volume of Eve with volumes they themselves can acquire in EWSH formats for the purposes of their own investigations. 

4 ADDITIONAL IMAGE VOLUMES

Over the next two quarters we will go forward with the loading of Lucy2.0, the Stanford female pelvis data resource, into EWSH, along with the associated visualizations and lexicons.  The comparison of Eve with Lucy is a promising new testbed for software development.  Initial experiments will use the current "unwarping" module of EWSH to bring Lucy into Eve's coordinate system as a set of three additional colors.
