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A Conversion of Spatial Partitioning Model into
Boundary Representations Using Extended Octree

KouJ1 Nisu1o," KEN-ICHI KOBORItt and TOSHIRO KUTSUWATtt

In general, Boundary Representations (B-Reps) model and the spatial partitioning model
are used in 3D model creation. The B-Reps models have the advantages of data spaces
and calculation costs for rendering. The spatial partitioning model has smaller complexity
on modeling. For more effective use of these models, it is necessary that data conversions
between the B-Reps models and the spatial partitioning models. At present, the Marching
Cubes method is generally known as the conversion of the spatial partitioning model into B-
Reps. This method has a negative point that the number of generated polygons is increased.
To solve this negative point, we proposed Adaptive Marching Cubes Method. In this paper,
we propose a more effective method using the extended Octree to convert the Octree data
structure into B-Reps. Our extended Octant holds an intersection loop on the boundary of
the shape model and triangulated polygons. This method reduces the number of generated
polygons and calculation time and provides high conversion accuracy. Several experimental
results show that this method is effective in converting Octree data structure into B-Reps.
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Table 1 Experiment 1.
Adaptive Marching Cubes Method Proposed Method
Number of | Number of Time Number of | Number of | Time
Polygons Octants (sec) Polygons Octants (sec)
. 4 424 216 0.13 133 56 0.13
Maximum
. 5 1,016 512 0.35 192 56 0.29
Division
Level 6 3,064 1,536 1.17 268 80 0.74
7 5,872 2,940 2.64 488 194 2.53
®2 JBR2
Table 2 Experiment 2.
Number of | Number of | Time
Polygons Octants (sec)
Hairdrier 1,699 513 9.06
Model Electrical Kettle 1,415 403 11.13
Tape Cutter 1,164 344 8.29
&3 JE3
Table 3 Experiment 3.
Absolute Error Ratio on Volume (%)
Adaptive Marching Cubes Proposed Method
Method
Hairdrier 0.7908 0.3119
Model | Electrical Kettle 0.4524 0.0307
Tape Cutter 0.6504 0.5174
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