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Motivation

« Many organizations use 3D CAD systems and archive
geometric information for mechanical parts

« Currently archived geometric information 1s accessed
manually tor use in future projects

» Existing search methods for text or file name searches do not
work on geometric information

Currently searching for Increased product

geometrically similar parts - development time and cost
can take hours!

Goals

+ Create a software system that-

» Locates geometrically similar parts in a database of mechanical parts in
less than one minute

» One does not require to remember project names and file names to
perform part search

» Supports many different ways to archive and retrieve geometric
information for a wide vaniety of applications

» Has an open architecture that allows extensions to the system capabilities
based on new needs
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Output

Dialog Boxes Viewer
Graphical User Interface (GUI)
MFC, C++

Geometric Reasoning
Generation of Signature File

Comparison of Signature File
C++

ACIS, Geometric Kemel
C++

for Archival and Retrieval
* Signatures

» Rotational

» Shape function based on
— D1, D2, and D3 shape tunctions

» Convexity based on

— Hull volume and area ratio Distance Bins
— Curvature distribution

D2 Shape Function for Grip
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» Surface parameters based on * -
— Area and depth histograms
_ Area distribution Housing Convex hull

— Plane Drientatiﬂﬂ Hllll Vﬂlllﬂlﬂ Rﬂtiﬂ = 23381

— Surface type

* Database Size: 60 parts

» Signature Used: Area
Distribution

* No. of Similar Parts
Found: 7

e Time Taken = 2.1 sec

Closest match
found by the system
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