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Feature-based Similarity Assessment for Re-using CAD Models

Byoung Keon Park* and Jay Jung Kim**

ABSTRACT

Similarity assessment of a CAD model is one of imporiant issnes from the aspect of model re-using.
In real practice, many new mechanical parts are desipned by modifying existing ones. The reuse of part
enables to save design time and efforts for the designers. Design time would be further reduced if there
were an efficient way to scarch for existing similar designs. This paper proposes an efficient algorithm
of similarity assessment for mechanicat part model with design history embedded within the CAD
modcl. Since it is possible to retrieve the design history and detailed-feature information using CAL
APl we can obtain an accurate and reliable assessment result. For our purpose, our asscssment algo-
nithm can be divided by two: (1) we select suitable parts by comparing MSG (Model Signawre Graph)
extracted from a base feature of the required model; (2} detailed-features’ similarities are assessed with
their own attributes and reference structares. In addition, we also propose a indexing method for manag-

ing a model database in the last part of this article.

Key words : Design history, Feature-based design, Model signature graph, Similarity assessment
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Fig. 1. An example of feature matchings according to its
volume attributes; red features are matched
properly, but the blue features are matched

improperly.
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Fig. 2. A flow chart of the similarity asscssment algorithm.
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Table 1, Feature data structure

Type Attribute

Featuru type
- Parent (D
- Including geometry

Feature malching

- Feature attribute

Deviation cvaluating
= - Delta volume
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Fig. 3. An example of a feature-based part model and its
feature reference relationship.
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Fig. 4. A scheme of feature matching: (a) using level and
type attributes and (b) using hierarchical matching
intormation.
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Fig, 6. Extract Base Feature and MSG from a Part Model.

Table 2. MSG Information Table

- Topological type for the face
node (f}) (planar, conical, etc.);
- ID of related braches (edges)
-lopological type for the edge
branch (e;) | - concavity/convexity of edge
- 1D of related nodes (taces)
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Fig. 8. Example of Database Cluster and Indexing.
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Fig. 9. (a) MSG Comparing Dialog, (b) Detailed-Feature
Assessment Dialog and Result-out Confrols.
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Fig. 10. Results of simifarity assessment with the proposed algorithm.
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