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Fig.1 Blend and its controlling parameters
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## 15 H (Union) : Eiyp=max(E., Eg)—T;

AF & (Intersecdtion) : Eunp=min(Ea,Ez)—T;

#1828 (HardSubtract) : E4-p=min(E,—T,T—Ex);

#12 ¥ (SoftSubtract): E' 4 p=Ei(—fu(P)+Ep—T;

i ¥z H (Blend) : Eqsvu=(Ex+ED""—T.
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Fig.2 Warping operation
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Fig. 3 The Boolean operations between two spherical skeletons
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Fig. 4 Express the modeling process as a CSG tree
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Fig.5 A leg constructed by 19 simple skeletons Fig. 6 A cup model including topology change
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Implicit Surface Modeling Based on General Skeletons
FANG Xiang' BAO Hu-jun’ HENG Pheng-ann® PENG Qun-sheng!

W Stare Key Laboraiory of CAD & CG  Zhejiang University  Hangrhon  310027)
*(Department of Computer Science and Engineering  Chinese University of Hong Kong Hong Kong)

Abstract A novel constructive algorithin is presented to model free-form surfaces based on general skeletons
in this paper. Each skeleton is first used 10 construct a distance field, then & smooth implicit surface is generated
by using the impiicit function blending and CSG (constructive solid geometry) representation technique. The fi-
nal surface mesh is achieved by polygonizing the implicit function. By using the genersl skeletons as primitives ,
the authors break the limitation of traditional implicit method which uses points as primitives. The distance sur-
face fits the shape of the uriginal skeleton wells which makes users be ahle to interactively design complex sur-
faces intuitively. Furthermore, the introduced warping function greatly enriches the modeling means. The ex-
perimental results demonstrate that the prototype system based on this algorithm can conveniently and intuitive-
Iy coustruct complex free-form surfaces.

Key words  Distance surface, implicit surface, free-form surface . CSG (construetive solid geometry) tree, sur-

face modeling. © PEEREBAAEIANT  hup:/ www. jos. org. cn



