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Semi-automatic Simplification of Interval Volumes
Taking into Account Shape and Color Distribution Features

HIROKO NAKAMURA,! YURIKO TAKESHIMA,1:t2 ISSEI FUJISHIRO'2:13
and HIROSHI OKUDA{T2:4

In this paper, we extend the triangle decimation algorithm presented by Schroeder, et al. in
1992 to make efficient the transmission and rendition of triangle patch datasets for large-scale
colored isosurfaces and interval volumes. The extended algorithm accounts for color distri-
bution as well as geometric features to select best edges to be collapsed. Although analogous
concepts can be found in the literature, what distinguishes the algorithm from the others lies
in its auxiliary mechanism to optimize the combination ratio of the color/geometry compo-
nents in an error metric semi-automatically by reflecting the coherence structure of a given
two-vector volumetric dataset. In this paper, an efficient restoring functionality is also devel-
oped to be accompanied with the extended simplification scheme. The accuracy of restored
data with arbitrary reduction ratio is guaranteed to coincide with that of data reduced to the
same extent from the original with the optimized combination ratio of the color/geometry
components.
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Fig.1 Classification of vertices.
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Fig.2 Edge collapse and vertex split.
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Fig.3 Errors in simplifying mechanical part in Fig. 4;
(a) Geometric error, (b) Color distribution error.
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Table 1 Errors and timings in simplifying mechanical

part in Fig. 4.

0000 4y 0000000 00000000 0000
0.00 3.20 x 1073 21.3 x 1073 1.99
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1.00 5.24 x 1073 23.7 x 1073 71.7
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Table 2 Errors and timings in simplifying datasets.
0000 4 0000000 00000000 0000
000000000000 000 50%0

0.00 8.25 x 1073 28.1 x 1073 0.870

0.42 11.1 x 1073 18.9 x 1073 1.04

1.00 12.7 x 1073 23.6 x 1073 82.3
000000000 50%0

0.00 20.3 x 1073 29.3 x 1073 0.721

0.23 21.5 x 1073 23.2 x 1073 0.703

1.00 30.9 x 1073 40.3 x 1073 298
00000000000 50%0

0.00 3.12 x 1073 5.20 x 1073 60.8

0.04 3.13 x 1073 4.82 x 1073 61.0

1.00 3.90 x 1073 4.35 x 1073 85.2
0D00000000O00 75%0

0.00 4.52 x 1073 7.21 x 1073 89.8

0.03 4.59 x 1073 6.73 x 1073 90.0

1.00 5.45 x 1073 6.07 x 1073 252
00000000000 90%0

0.00 8.88 x 1073 12.2 x 1073 355

0.02 8.99 x 1073 11.4 x 1073 371

1.00 10.9 x 1073 10.9 x 1073 1,860
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Fig.4 Simplifying interval volume for mechanical part (reduction ratio: 50%); (a)
Volume data for mechanical part, (b) Original interval volume (Number of
vertices: 3,407; Number of patches: 6,706), (c) Simplified interval volume
(v = 0.00), (d) Simplified interval volume (v = 0.63; semi-automatic), (e)
Simplified interval volume (y = 1.00).
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Fig.5 Simplifying interval volume for carbon block (reduction ratio: 50%);
(a) Interval volume for carbon block (Number of vertices: 581; Number of

patches: 1,123), (b) Simplified interval volume (v = 0.42; semi-automatic).
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Fig.6 Simplifying interval volume for fault (reduction ratio: 50%); (a) Interval
volume for fault (Number of vertices: 2,304; Number of patches: 5,180),
(b) Simplified interval volume (v = 0.23; semi-automatic).
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Fig.7 Simplifying interval volume for water permeability; (a) Original interval

volume (Number of vertices: 97,667; Number of patches: 194,358), (b) Sim-

plified interval volume (reduction ratio: 50%; v = 0.04; semi-automatic),

(c) Simplified interval volume (reduction ratio: 75%; v = 0.03; semi-

automatic), (d) Simplified interval volume (reduction ratio: 90%; v = 0.02;

semi-automatic).
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Fig.8 Simplifying and restructuring mechanical part in Fig.4; (a) Original in-
terval volume, (b) Simplified interval volume (reduction ratio: 50%), (c)

Simplified interval volume (reduction ratio: 90%).
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Fig.9 Partial restructuring of simplified mechanical data in Fig.4; (a) Simpli-
fied interval volume (reduction ratio: 90%), (b) Restructuring a portion of

simplified data.
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