The Knowiedge Based
Representation and ?Mampulatlon
of: Geometry

Dissértation

by

Rol)‘jé,-{F.”Wood@h{;@'hr.g ‘

B.Arch - Carleton University, Ottawa Ont., Canada - 1981
M.S. -- Camegie-Mellon University, Plt )burgh Pa., USA - 1982

Submitted in Partial Fulfillment of the
Requirements for the Degree of
Doctor of Philosophy

at
The Department. of Arclntecture L

Carnbgie-Mellon Umv‘
Pittsbuigh, Pennsylvama,

Decembe 15,1987



Abstract

An approach to the integration of geometric information in knowledge based systems is described as an
architecture for geometric reasoning. The general requirements for this integration arise from the need for
rich geometry representations in engineering domains and the conflicting demands of current geometric
modelling and knowledge based systems. Four concepts are used as a basis: _
1. Classes of spatial sets, which act by inheritance as a means for incremental definition by
specialization,

2. Features, which denote evaluated portions of a geometric model,
3. Abstractions, which provide partial representations of geometric objects, and
4. Constraints through which spatial relationships are expressed.

These four concepts combine in a synergistic manner to define the complete architecture. A prototype
implementation of the architecture, built using object oriented programming techniques and a boundary
based solid modeller, has been achieved and demonstrated through examples in the domains of robot task
planning and automotive parts design.
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