BEREEE W A 2005 R (RIRENIE N @ SO

= S ! =

SHHAY| G CHBE AT BH Yol
o|as (FoIth I HXS XIS &),

AMFE Z2HT || B8 AT
ol FRME TMaLBT

A Study on the Criteria of the Level-Of-Detail in Feature-based Multi-resolution Modeling

S. H. Lee(Kookmn University), K-Y. Lee(Seoul National University)

ABSTRACT

In feature-based multi-resolution modeling, the features are rearranged according to a criterion for the levels of detail

(LOD) of multi-resolution models. In this paper, two different LOD criteria are investigated and discussed. The one is the

volumes; of subtractive features, together with the precedence of additive features over subtractive features. The other is the

volumes of features, regardless of whether the feature types are subtractive or additive. In addition, the algorithms to define

and extract the LOD models based on the criteria are also described. The criterion of the volumes of features can be used for

a wide range of applications in CAD and CAE in virtue of its generality.

Key Words : Multi-resolution (F}Z 34 %), Level of detail (45

Non-manifold (8]t} 1)), Merged set (3 3t 4)
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Fig. 1 Three LOD models for the reordered multi-
resolution features in Table 1.
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Algorithm 3. FindLeastSignificantFeature (F, ¢, k)
1. Input: - F: the multi-resolution feature
hist: F = {F,};f:o
2. £, k: lower and upper bounds of the feature
range
for searching the least significant feature:
Ik t<j<kO<thks<n.
3. Output: returns the position of the feature of
minimum
volume.
4. // Set the variable minAV to a huge value.
5. minAV « .
6. for i—/¢ tokdo

k
7. M= []e,v;.
i=F. i
8. AV =VolumeOf(M, —M;).
9. if (AV < minAV) then {

10. minAV « AV .
1. min_position « i .
12. )

13.}

14. return min_position.
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Table 2 Rearranged multi-resolution features for the
example solid model in Fig. 2 of Refl[6], using
feature volume as the LOD criterion.

Bool Primuive Y

No LOD FN’::,” Croaion Goesh LOD Model

0 0 Base 0 + w o vo

1ot Boss 2 + v v vort2

2 2 Blind_Hole 1 - vt Vi-v2 VorV2(vi-¥2)

3 3 Boss_Pattem B + v v VoLV Vap e

4 4 2CBore Thmu_Hole 3 - v Vs Ve VoHVI-(Vi-VayrVd{ Vi Vs)

Fo F2

Fig. 2 The LOD models according to the multi-resolution
feature table in Table 2.
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