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Interactive Volume Data Classification Based on Density-Distance Graph

ZHOU Fang-Fang', GAO Fei?, LIU Yong-Gang®, LIANG Xing', ZHAO Ying'

!(School of Information Science and Engineering, Central South University, Changsha 410083, China)
%(School of Software, Central South University, Changsha 410075, China)

Abstract: Volume data classification is a core issue of transfer function in volume rendering. Scalar-gradient magnitude histogram of
volume is a classic feature space, and has been applied in volume classification for its nice result in visual extraction of boundaries
between different materials. However, the design of transfer function based on scalar-gradient histogram has proven as a time-consuming
and complex task which is hard for users to conduct interactions. In this paper, scalar-gradient histogram is treated as a density
distribution of all voxels. This approach assumes that the density of a material center is higher than their neighbors and the distance
between two material centers is far enough. By computing the minimum distance between each points and all other points with higher
density in scalar-gradient histogram, a density-distance graph is constructed based on densities and minimum distances of all points. The
density peaks are easily observed in the graph and can guide the users to select centers of each material as a progressive volume
classification process through a set of specified interactions. Experimental results demonstrate that the presented approach does not

require the prior knowledge of categories, and the volume classification is accurate with high performance.
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Fig.5 Illustration of interactive segmentation of scalars-gradient histogram based on density-distance graph
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Fig.6 Illustration of interactive classification and visualization of Pig volume data
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Fig.7 Illustration of interactive classification and visualization of Engine volume data
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Table 1 Computing efficiency comparison of density and minimum distance

F 1B BRI N EE B TSRO RT HE

- e " R T TFRLR BB RO
il Bl R B T TS s IR LS oD
Spheres 128x128%x128 20717 71.869 0.265 143.854 0.453
Hand 244x124x257 26 825 119.356 0.343 234.952 0.327
Tooth 256x256x161 34 698 199.199 0.421 381.780 0.390
Pig 512x512x134 35219 205.031 0.437 406.673 0.687
Engine 256x256%256 39 840 264.857 0.483 520.594 0.484
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Fig.8 Comparison of segmented and visual results on Sphere volume data by our method and mean shift
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Fig.9 Comparison of segmented results on Pig volume data with different parameter settings
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Table 2 Computing efficiency comparison of our method and mean shift
F 2 AKSCTPEMBEER T BT
a4 (SIS PN EEAH BIEER 1IN [ (s) A SCTTVE I TR (s)

Spheres 128x128x128 20717 2.449 0.723
Hand 244x124x257 26 825 12.727 0.676
Tooth 256x256x161 34 698 9.523 0.819

Pig 512x512x134 35219 12.974 1.131

Engine 256x256x256 39 840 7.935 0.976
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