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Abstract

An automatic mesh generation system with unstructured quadrilateral elements on trimmed NURBS
surfaces has been developed.. In this paper, NURBS surface geometries in the IGES format have been used to
represent model shape. NURBS surface is represented as parametric surface. So each surface could be
mapped to a 2D parametric plane through the parametric domain. And then meshes with quadrilateral
elements are constructed in this plane. Finally, the constructed meshes are mapped back to the original 3D
surface through the parametric domain. In this paper, projection plane, quasi-expanded plane and parametric'
plane are used as 2D mesh generation plane. For mapping 3D surface to parametric domain, Newton-Rhapson
Method is employed. For unstructured mesh generation with quadrilateral elements on 2D plane, a domain
decomposition algorithm using loop operators has been employed. Sample meshes are represented to

demonstrate the effectiveness of the proposed algorithm.
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(b) Topology in IGES file

Fig. 2 Characteristics of the IGES format
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Fig. 4 Definition of the quasi-expanded plane
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(31 trimmed NURBS surfaces, 17167 elements)

Fig. 7 A vessel model
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Fig. 8 A phone model

re
%
oz

Beol e et AHE Az BeUe A18d
dow, 2en Pustels ojBe Pa) =d=w
AAZA 3A4Y AEGORPEH vARS FHE
& e 1Me Avsa 2 AFdAE 2
W oeaw 44 Asde usidod, og 2
e gabs B9 mdEd Hes) B A% Y
H7h 949 ALzt aavo] dojRn

dnes

(1) V. B. Anand, "Computer Graphics & Geometric
Modeling for Engineers", John Wiley & Sons, Inc,,
1993

(2) K. Reed, D. Harrod and W. Conry, "The Inintial
Graphics Exchange Specification (IGES) Version 5.3",
NIST Report, USA, 1996. ~

(3) S'W. Chae and J.H. Jeong, "Unstructed Surface
Meshing Using Operators”, Proceedings of the 6th
International Meshing Roundtable, pp.281-291, 1997.

4 ZPY, A+, "EFIAELAAN AAE a4
el AFAA", = CAD/CAM 33| =E3F,
A 4B, A2 35, pp.153-161, 1999.6.

(5) M.C Lee and M.S Joun, "General Approach to
Automatic Generation of Quadrilaterals on Three
Dimensional Surfaces", Comm. Num. Meth. Eng,
Vol.14, No.7, pp.609-620, 1998.

© A5, ARA, VF7, A4Y faseo
AEAAr, ddriASs =24, A17d AR
%, pp.2995-3006, 1993.

(7) L. Piegl, W. Tiller, "The NURBS Book", Springer,
Germany, 1995.

(8) M. A. Yerry and M. S. Shepard, "A Modified
Quadtree Approach * to = Finite Element Mesh
Generation", IEEE Comp: Graphics,  Applic Vol. 3,
pp.39-46, 1983.

(9) PL. George, "Automatic Mesh Generation -
Application to Finite Element Method", John Wiley &
Sons, 1991. 3

(10) T.D. Blacker and M.B. Stephenson, "Paving:
New Approach to Automated Quadrilateral Mesh
Generation", Int. J. Num. Eng., Vol. 32, pp.1441-1483,
1991.

(11) David R. White, "Redesign of the Paving Alorithm:
Robusstess Enhancements through Element by
Element Meshing", Proceedings of the 6th
International Meshing Roundtable, pp.323-335, 1997.

- 899 -



