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Face Clusters Partitioning for Hierarchical Data Structure
and High Speed Rendering

Tokuo TSUJI,» HoNGBIN ZHA,it Rvo KURAZUMEr it
and TsutoMU HASEGAWA it

Many graphics applications rely on hierarchical surface representations to efficiently process
very complex models. We propose an algorithm for creating hierarchical surface representa-
tions. The hierarchical data structure is composed of face clusters, which are connected sets
of faces. We show effectiveness of our method in a radiosity calculation by comparing with

other methods.
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Fig.1 Face cluster partitioning
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Fig.2 Vertex removal
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0000000000 (CPU:Intel Pentium IV
2.0GHz, Memory:2.0Gb, OS:Windows 2000) 0 O O
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0 O0”bunny”, ”dragon” (Stanford University), ”bot-
tle”, ”sphere”’0 0 0 (O 3)0
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Table 1 Culculation time of face clusters partitioning

objects faces vetices time

(sec.)
dragon | 871414 | 437645 | 23.125
bunny 69473 34835 1.992
bottle 34445 17224 0.906
sphere 8192 4092 0.156
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(a) bunny (b) dragon

(c) bottle (d) sphere

03 oOoooooooo
Fig.3 Input data
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Fig.4 Boundary by face clusters partitioning
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Fig.5 Boundary by face clusters merging

06 00000DOOOODOOOODO
Fig.6 Result of radiosity method rendering
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Table 2 Calculation time of radiosity method
Polygon(x1000) 70 348 695 1737
oooooo (O) 0.58 1.80 3.11 6.52
000000 (0) | 0.61 | 1.95 | 3.39 | 7.07
ooooo (O) 3.64 32.9 63.0 143.2
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d) 5000 clusters 8736 triangles

07 bunny 0O0OO0OO0OO0O0OOOOO
Fig.7 Result of hierarchical data strcture: bunny
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(@) 100 clusters 231 triangles

(b) 500 clusters 1263 triangles

(¢) 1000 clusters 2315 triangles

(d) 5000 clusters 10875 triangles

08 dragon 000D DOODOOOOO

Fig.8 Result of hierarchical data strcture: dragon
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