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A Construction Method of Collaborative 3D Modeling System
Using Implicit Surfaces

HIrROAKI NISHINO," KOUICHI UTSUMIYA,t KAZUYUKI Y OSHIDAT
and KAzZUYOSHI KORIDA'

This paper proposes a new approach to building a 3D modeling system, targeted at collabo-
ratively designing original products and crafted objects in a distributed environment. Because
our attention is paid to the creation of new shapes in an early design stage, a method for
intuitively putting a designer’s image into a concrete 3D model is proposed. The method
also aims at realization of a system to convey expert’s modeling skills to others, making col-
laborative design an easy task. It encodes a 3D object as an implicit model to fully share
and visualize a series of deforming operations performed by all participants on the network.
The proposed system allows multiple participants to simultaneously work on different parts
of an object for effective collaboration. Another enhancement enables to set up different res-
olution and rendering method for each part. It makes flexible adjustments on “speed versus
quality” tradeoffs according to hardware performance and modeling operations possible. A
collaborative modeling experiment by subjects with various degrees of professional knowledge
and computer experiences was conducted. The result shows that the proposed method can
improve both task efficiency and production quality of 3D modeling.
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Fig.1 Auto body design example using implicit surface
modeling.
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Fig.3 3D model and its data structure.
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Fig.4 Reuse of existing 3D models.
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Fig.5 Distribution of implicit modeling method.

Feb. 2001

0oo0oo0ooo
4.2.2 0000000000
0000000000000 0000000000

0000000000 D00000000000 600

000000000000 ooo®ooooooono

000000000000 000D000000000

000000000000000D0000D0O0DOO

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

00000000000000000000000

(1) 00000DO0DDO0O000D00000O 6ald

D000D0ACKOOOOOOOOOODOOOOO0OOO

000000000000000000000 65

(2) 0O0ODODODOOODOOOOOOOOOO0O0O0

000000000000000 ACKOOOOOO

0000D000000000000000000 6¢,0

¢

(3) DODOODOOOOO(2)D000000000

000000000000000000000000

000000000000000000000000

0000000000 0000 64;0d, 0000

00000 j0 k0000000000000 O000

000000000000000000000000

ooooooon

(4) 0DODOOODOOOOOOOOOOOOOO

000000000000000 6e;0 e,
410000000000000000000000

0000000000 (2)000000000000

0000000000 0000oooooooo (4)

000000000000000000000000

000000000000000000
0000000000000 0000000000

0000000000 00000000000Yoo

0000000000000 00000000000

000000 1%0000000000000000

000000000000000000000000

ooog
4.2.3 0000000
060000000000/0000000000

0000000 20000000000000000

0000000000 6000 (1)O(2)0(4)0D0

0000000000000 00000000000

00000000000000 TCPOOOOO0OO

000000 (3)0000000000000000



Vol. 42 No. 2 gooooooobO0oOoo3booooooooooooo 313

kst

FHABME BmMEj: B x 2ER BWEK: By £EE
06 0O00O0OO0O0O0ODODODOOOODODO
Fig.6 Proposed architecture for collaborative modeling.
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Fig.7 Cell polygonization mechanism.
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