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Sequential Point Clusters:

Efficient Point-based Rendering Method for Huge 3D Models

YASUHIDE OKAMOTO," SHUNTARO YAMAZAKIt
and KATSUSHI IKEUCHIt

Advancement in modeling technologies has enabled us to obtain very huge 3D models. But
the conventional rendering methods are not rapid enough for rendering such models inter-
actively. In this paper, we verify a system for effectively rendering models based on using
the Point-Based Rendering technique. In addition, we present the extension of Sequential
Point Trees to Sequential Point Clusters. This method is accomplished by using positional
clustering, which can reduce the amount of processing data. We have verified the efficiency
of our proposed method by rendering very huge models, and demonstrated the superiority of

clustering over other methods.
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‘ The sequence of rendering process
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Fig.1 Sequentialization of a hierarchy structure.
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Fig.2 The prunning of positional clustering. The row of
bars is the list of points, and yellow poles are rest

points after prunning.
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Fig.3 The performance to the size of clusters: the
numbers of polygon are 1M, 6 M, 9M from upper.

go0oooo0o0obOooooDooboooooobooo
go0oooO0obOooboboDooboooooobooo
O0min{minr} = minr 00000000000
00o00Oo00bOoDooOobOOoobOoooooooo
goobooooboooboo
SPTO0OO000O0ODODOOOOOOOOODO
d0dd0d0dddodopoo GepUODOOODOOOOO
00oooooooo GeUOOODOOOOOODOO
goobooobobooboboooboboooobo
02000000000000000000O00O0O
gooooOoobOooboooboooooobooo
goooo0o0oboooboobobobooooboooo
Jo0o0Do0o0o0O0o0oOboOoOobOoOoooobooo
0d00DbOo0ooooobOoooooooooo

3. O OO0

0000 CPUO Intel Pentium4 0 3.2 GHzOGPU
O ATI RADEON9goOXT OO OO oooooon
00000000 C++000 DirectXOOOood

goo0ooobooobooboboooboooobooo
goobOo0o0oooooooooooboooao

3.1 ODO000ODOOOODoDbOoOooooa

000o0obOooobOoobOoboooboooooo
goooooooo

g3boopooobobboobooobobobooo
gboobooooboo3obooboooboobobo
gobooooooooboooboobooobooo
gooboooobooo

goboooboobobobobboobooboo
go0oo0oboOo0o0obOooboooboooboooooo
dbobooooooooooGpUOOODOOO
0do0o0odbO0o0oOoobOoOoooOoobooooo
00o000o0Oo0ooOooOoOooDobooOooOobooo

June 2005

our Method e
only point rendering = = =
only polygon rendering == ==

fpslframes/s]
3
.

0 . TS e -
1.0°10%6 5.0°10"6 1.010%7
The number of faces of input model

04 000D000D0O0ODOOODOOOOOOOOOOO0OO0
Fig.4 The performance to the size of the input model by

several methods.
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Fig.5 Rendering results and performance.

4. 0 0O O

gboooboooooboooooboboooooon
gboooooooooooooboooooonn
ooooo spropoooOoO0OoOOoOoOoOoOoOoOod
O000000000000000 Sequential Point
Clusters 000 O000O0D0OOOOOOSPTOOOO
gooobobooooooooooooooooooon
gooooboooooooooobooboooooooon
gbooobooooobooooooobooooobo
gooobooooooobooooooboooooo
1000000000 s500k00000000000
Ooooo0oooooooooooooo SspTroQd
0000000 20%000000000000000

O00000oooooO0ooOoQSplatdonon
goooboooooooooobooooooobooo
gooooooboooooooobooooooooon
gobooooboooooboooooooooon

o o o o

1) Levoy, M. and Whitted, T.: The use of points
as a display primitive, Technical report, Uni-
versity of North Carolina at Chapel Hill Tech-
nical Report TR 85-022 (1985).

2) Rusinkiewicz, S. and Levoy, M.: Qsplat: A
multiresolution point rendering system for
large meshes, Proc. SIGGRAPH 2000, Com-
puter Graphics Proceedings, pp.343-352 (2000).

3) Dachsbacher, C., Vogelgsang, C. and
Stamminger, M.: Sequential point trees, Proc.
SIGGRAPH 2003, Computer Graphics Pro-
ceedings, pp.657-662 (2003).

(00 16080 31000)
(0017030 4000)

oooooob 00000

oo og

200400000000000O0
goobooooooocoooooo
gooooooooooooooo
gooooocoooooooooo
ooboooooooooooooon

oooooooobooo

199 0000000000000
gogz2oo400000000000
gooooooooooooooo
gooooooooooooooo
oooooooooooobooboobo
000000MO00000O0O0O0IEEEDACM O
oo

00 0000000
1973 000000000000
== 0O0001978000000000
€ & 000000000000000
}/ 000000O0OMITOOO00O0

g 000000CMUOOOODDO
0001996 000000000000000000
000000000000000000000000
N0000000000000000000ICCV900
CVPRYIOALJ920 0000000 970 IEEE R&A
0 980 MIRU20000 00 VRODOD 00000000
0000D00000000000000000000
0 VR OO0 OSADIEEED Fellowd 0000




