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Isosurface Component Tracking and Visualization in
Time-Varying Volumetric Data
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Abstract

This paper describes a new algorithm to compute and track the deformation of an isosurface
component defined in a time-varying volumetric data. Isosurface visualization is one of the most
common method for effective visualization of volumetric data. However, most isosurface
visualization algorithms have been developed for static volumetric data. As imaging and simulation
techniques are developed, large time-varying volumetric data are increasingly generated. Hence,
development of time-varying isosurface visualization that utilizes dynamic properties of
time-varying data becomes necessary. First, we define temporal correspondence between isosurface
components of two consecutive timesteps. Based on the definition, we perform an algorithm that
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tracks the deformation of an isosurface component that can be selected using the Contour Tree. By

repeating this process for entire timesteps, we can effectively visualize the time-varying data by

displaying the dynamic deformation of the selected isosurface component.

» Keyword © Sf8(isosurface), BHFE 2= A(computer graphics), 7}ABH visualization)
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Consecutive Timesteps
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Fig. 2. Contour Tree and Selected Contours
(Red, Green) of Hemoglobin Volume Data
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input © €, Contour at time t

output : €' deformed from C*

ContourTracking(C*)

NewTSet«— & ©

TSet « get a set of cells that contain C":
Enqueue(each cell in TSet):
Mark(each cell in TSet):

while {queue is not empty) {
T « Dequeue(} :
if (T contains isosurface at timestep t+1)
NewTSet «— NewTSet U T:
CV <« get a set of vertices in T:
for each v € CV {
if v changes sign over time {
NVSet «— get neighboring cells of v:
for each ¢ € NVSet {
if (isMarked{c)){
Mark(c):
Enqueue(c):

Y« triangulate each cell in NewTSet:
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Table 1. Experimental Results. The number of contour triangles as a result of tracking and computation time.
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