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Geometric Detail Suppression for the Generation of
Efficient Finite Elements

Yong-Gu Lee and Kunwoo Lee

ABSTRACT

Given the widespread use of the Finite Element Method in strength analysis, automatic mesh gen-
era tion is an important component in the computer-aided design of parts and assemblies. For a
given resolution of geometric accuracy, the purpose of mesh generators is to discretize the con-
tinuous model of a part within this error limit. Sticking to this condition often produces many small
elements around small features in spite that these regions are usually of little interest and computer
resources are thus wasted. Therefore, it is desirable to selectively suppress small features from the
model before discretization. This can be achieved by low-pass filtering a CAD model. A spatial
function of one dimension higher than the model of interest is represented using the Fourier basis
functions and the region where the function yiclds a value greater than a prescribed value is con-
sidered as the extent of a shape. Subsequently, the spatial function is low-pass filtered, yielding a
shape without the small features. As an undesirable effect to this operation, all sharp comers are
rounded. Preservation of sharp comners is important since stress concentrations might occur there.
This is why the LPF (low-pass filtered) model can not be directly used. Instead, the distances of
the boundary elements of the original shape from the LPF model are calculated and those that are
far from the LPF model are identified and removed. It is shown that the number of mesh elements
generated on the simplified model is much less than that of the original model.

Key words - Digital signal processing, Finite element mesh, Detail removal
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Fig. 1. Coarse analysis model and sub-analysis model.
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Fig. 2. Shape that cannot be represented by function.
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Fig. 7. Object domain.

Fig. 8. LPF object domain.
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Fig. 10. Iso-contours of LPF object domain.
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(a) Detail suppressed model

Table 2. Selected @ and J for the gripper

8 (Cut off frequency) 0.042017
& (Threshold average distance for detail edge) 1.5
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