ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software, Vol.17, Supplement, November 2006, pp.169-175 http://www.jos.org.cn
© 2006 by of Journal of Software. All rights reserved. Tel/Fax: +86-10-62562563
*
+
1 1
( CAD&CG , 310027)

A 3D Paper-Cutting Oriented Mesh Trimming Algorithm

Ll Yan®, YU Jin-hui, SHI Jiao-Ying

(State key Laboratory of CAD& CG, Zhejiang University, Hangzhou 310027, China)
+ Corresponding author: Phn: +86-571-88206681, Fax: +86-571-88206680, E-mail: yli @cad.zju.edu.cn

Li Y, Yu JH, Shi JY. A 3D paper-cutting oriented mesh trimming algorithm. Journal of Software, 2006,17
(Suppl.):169-175. http://www.jos.org.cn/1000-9825/17/s169.htm

Abstract: This paper presents an improved trimming algorithm. When cutting each pattern on the mesh surface,
the algorithm first checks if a patch has been modified by other patterns, and then cuts the patch set with the new
topology caused by the current pattern and updates the resultant patch set. Finally the algorithm removes the
vertices and faces from the mesh surface inside the closed paper-cutting pattern to achieve cut-out effects observed
from hand made paper cutting works. 3D Paper-cutting has wide applications ranging from animation, education to
entertainments.
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(a) Vertex inside face (b) Vertex overlap with mesh vertex  (c) Vertex on the edge
Fig.3 Different cut-path embedding situations
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Fig.4 Edit region overlaps
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Fig.11 Paper-Cut effects of 3D Cow& Boy Fig.12 Animation of paper-cutting effect with Cow& Boy
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Table1l Average cutting ratio
Regions Avg. Parameter- Cut Avg. cut path Avg. cut & re-meshing  Avg. face removing
€9 ization ratio(ms/p) path  mapping ratio(ms/cp) ratio(ms/cp) ratio(ms/cp)
Door God 83 43.3 490 4.267 4.835 0.122
Dragon 37 55.4 245 6.967 5.458 0.126
Cow & boy 35 26 99 4.502 4.971 0.124
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