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Computations of Signed Distance Function for Complex/Plural Surfaces
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In this paper, a computational algorithm is proposed to obtain the singed distance function (SDF) value on arbitrary
spatial point a(x,y,z) for complex and/or plural surfaces. In the previous paper, “Finite Patch Elements Method” is
proposed, in which a usual finite element function f, called base system is further modified with patch elements system
f.andf; asfollows; /=, f,+ f.. It means that the method explains arithmetic operations among basis functions of plura
elements under definite constraints. This concept is extended in this paper to logical arithmetic operations to obtain the
shortest distance to the surfaces. The acquisition of SDF values is very important, because this values are used as an
independent variable in many schemes of computational engineering; e.g. in level-set method as level-set function, in

SPM and ML SM to define weight function and so on.
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Fig.1 Contour lines of the signed distance function +r,
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Fig.2 Patch elements system for £;" and for f;
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Fig.6 Level-set model for beam reaction
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Fig.7 Level-set model for crack or contact problems

Fig.5 Contour plane of +r,in 3D

Copyright © 2009 by JSFM



©)

Cr fe

O : {£1, £, £}, ={100
® {1 S, [, ={2,,00

wheref,: C;- continuity patch system applied in sub-domain €,
V,: original volume to be conserved
p: weight function (provability of the volume) inrange + ¢
r: SDF (independent variable for p)

Fig.8 Conservation technique of the volume 7,
using finite patch elements method
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Fig. Equivalently concentrated force model
In case of control volume method
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