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Editing Depression Features in Static CAD Models Using Selective
Volume Decomposition

Yoonhwan Woo* and Sang Wook Kang**

ABSTRACT

Static CAD models are the CAD models that do not have feature information and medeling history.
These static models are generated by translating CAD models in a specific CATD system into neutral
fonmats such as STEP and 1GES. Wher a CAD model is translated into a neutral format, its precious
featurc information such as feature parameters and modeling history is lost. Once the feature informa-
tion is lost, the advantage of feature based modeling is not valid any longer, and modification for the
model is purely dependent on geometric and topological manipulations. However, the capabilities of the
existing methods to modify static CAD models are limited. Direct moditication methods such as (weak-
ing can only handle the modifications that do not involve topological changes. There was also an
approach 10 modity static CAD mode! by using volume decomposition. However, this approach was
also limited to modifications of protrusion features. To address this problem, we extend the volume
decomposition approach to handle not only protrusion features but also depression features in a static
CAD model. This method first generates the model that contains the volume ot depression feature using
the bounding box of a static CAD model. The difference between the modef and the bounding box is
selectively decomposed into so called the feature volume and the base volume. A modification of
depression feature is achieved by manipulating the feature volume of the static CAD model.

Key werds : Fealure modification, Local modification, Static CAL maolel, Yolume decomposition
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(a) (b) (©)

Fig. 1. An example of modification of static CAD model
using the tweaking method; (a) a static model, (b)
the boss is ranslated within the cylindrical base by
tweaking, (c) boss is tanslated out of the
cylindrical base snd iweaking fails.

(a) (b}
(c) (d)

Fig. 2. Editing a feature in a static model; (a) model, (b)
feature separation by volume decomposition, (c)
the separated feature moved. (d) editing completed.
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Fig, 3. Example of maximal volume decomposition; (a) a
solid model, (b} maximal volumcs of the solid
model.
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Fig. 4. An example of maximal volume decomposition.
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difference between the bounding box and the solid
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User picks the faces of a depression
feature of static modei S.

Mark the picked faces. {I-1}

1
E.‘ i Generate bounding box B of 8. (1-2) ]
Generate the volume D by
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subtracting S from B. {I-3)
i <
Find faces in D corresponding to
picked faces and mark them. (1-4)
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B the feature voiume V. {11-2)
:
% :1 Generate Ve copy by copying Ve {11-3}
g Ay
?:,I» Generate Vryer by subtracting Vs
et from Ve.copy. (1I-4)

: Remove the depression feature
,.,,gn!"“ from S by uniting Vr.xer and S. (HI-1)

Edit Vr and subtract Ve from S. {ill-2)

Fig. 8. Process of editing a dcpression feature in a static
CAD using selective voiume decomposition.
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Fig. 9. Generation of 1) (step -3 in Fig. 8) and
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[-4 in Fig. 8).
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Fig. 15. The steps for modification of the slot feature in
Fig. 14 (The numbers in the pacenthesis are the
step numbers in Fig, 8).
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