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Abstract

Smilarity searchindatabase systemsisbecominganincreasinglyimportant
taskinmoder n applicationdomainssuchasmultimedia, molecular biology,
medical imaging, and many others. Especially for CAD (Computer-Aided
Design), suitablesimilarity modelsand a clear representation of theresults
can help to reduce the cost of developing and producing new parts by
maximizing the reuse of existing parts. In this chapter, we present different
similarity models for voxelized CAD data based on space partitioning and
data partitioning. Based on these similarity models, we introduce an
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industrial prototype, called BOSS, which helpsthe user to get an overview
over aset of CAD objects. BOSSallowsthe user to easily browselargedata
collectionsby graphically displaying theresultsof ahierarchical clustering
algorithm. Thisrepresentationiswell suited for theevaluation of similarity
models and to aid an industrial user searching for similar parts.

| ntroduction

In the last ten years, an increasing number of database applications have
emerged for which efficient and effective support for similarity searchis
substantial. Theimportanceof similarity searchgrowsinapplicationareassuch
asmultimedia, medical imaging, molecul ar biology, computer-ai ded engineer-
ing, marketing and purchasing assistance, and soforth. Particularly, thetask of
finding similar shapesin 2D and 3D becomes more and more important.
Examples for new applicationsthat require the retrieval of similar three-
dimensional objectsincludedatabasesfor molecul ar biology, medical imaging,
andvirtual engineering.

Especialyintheareaof modernengineering, thedevel opment, design, manufac-
turing, and maintenance of productsisavery expensive and complex task.
Shorter product cyclesand agreater diversity of model sarebecomingdecisive
competitivefactorsinthehard-fought automobileand planemarket. To cope
withthisrapidly growingamount of data, effectiveandefficient similarity models
arerequiredfor two- andthree-dimensional CAD applications.

Accurate representations of CAD surfaces are typically implemented by
parametric bi-cubic surfaces, including Hermite, Bézier, and B-splinepatches.
For many operations, such asgraphical display or theefficient computation of
surfaceintersections, theseparametricrepresentationsaretoo complex (M oller
& Haines, 1999). Asasolution, approximativepolygon(e.g., triangle) meshes
canbederivedfromtheaccuratesurfacerepresentation. Thesetrianglemeshes
allow for anefficient andinteractivedisplay of complex objects, for instance,
by means of VRML-encoded files, and serve as an ideal input for the
computation of spatial interference.

By meansof auniformthree-dimens onal voxel gridcoveringtheglobal product
space, thegeometry of the CAD partsisoften convertedinto aset of voxels
(cf.Figure 1). Thevoxelization of polygon meshesisamajor researchtopicin
thefield of computer graphicsand CAD. V oxelizationtechniquesand applica-
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