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Development of Interactive 3D Volume Visualization
Techniques Using Contour Trees
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Abstract

This paper describes the development of interactive visualization techniques and a program that
allow us to visualize the structure of the volume data and interactively select and visualize the
isosurface components — using contour tree. The main characteristic of this technique is to provide
an algorithm that draws the contour tree in 2D plane in a way that users easily understand the
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tree, and to provide an algorithm that can efficiently extract an

GPU'’s
implementing  the

architecture.  The
algorithms

parallel main

characteristic ~ of

isosurface component utilizing

the program we developed through

is to provide us with an interactive user interface based on the

contour tree for extracting an isosurface component and visualization that integrates with previous

isosurface and volume rendering techniques. To show the excelland vof our methods, we applied 3D

biomedical volume data to our algorithms.

isosurface components that represent a polypeptide chain,

using the user

interface based on our contour tree

The results show that we could interactively select the

a ventricle and a femur respectively

layout method, and extract the isosurface

components with 3x-4x higher speed compared to previous methods.
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Table 1. Timing results for previous propagation algorithm and our GPU accelerated algorithm
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