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Abstract

Developing suitable representations for formalising
non-trivial domain knowledge has always been cen-
tral to AI. Within Naive Physics ie. the task of
encoding experiential knowledge of the world, few
formal theories have appeared that exhibit formal
elegance, conciseness and generality to cover a wide
variety of modelling problems. We outline a first
order formalism being developed that meets these
criteria. The formalism is particularly attractive in
that it provides the user with the means to model
either spatial and/or temporal information as
required. The power of the formalism is illustrated
by modelling the process of phagocytosis of the
amoeba, together with an outline of how many pro-
perties of physical entities and relations between
them can be modelled within a unitary framework.

1.0 Introduction

The importance of representation within a formal frame-
work has always been a central topic for discussion
within AI. This has been particularly noticeable since
Hayes’ [1979, 1985a] call for the development of formal-
isms supporting a clean semantics which can be used for
the representation of and reasoning about entities in non-
trivial domains. In the spirit of Hayes’ Naive Physics
programme, we outline a concise rigorous formalism
currently being developed. This exploits both topological
and metrical information inherent in descriptions and
explanations encountered in everyday discourse about the
world. The formalism covers the representation of spatial
and temporal topological information, and metrical infor-
mation. Noting the controversy Hayes’ programme
seems to have engendered [Levesque, 1987] we are
encouraged that this approach actually bodes well for at
least some of the central ideas Hayes advocated.

The main structure of the paper is as follows. Section
2 discusses the need to capture topological and metrical
information, and relates this to assumptions underlying
this and comparable work. Section 3 is a brief overview
of related work. Section 4 covers the formalism itself.
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The next two sections outline how empirical information
is added and exploited and how processes are generated.
Finally we illustrate the use of the formalism with a
description of phagocytosis.

2.0 Motivation

Barr [1965], points out that much informal discourse
about the everyday world often exploits topological rather
than geometrical information. This often happens on an
unconscious level but it takes little reflection to see that
this is indeed so. Most descriptions used to inform where
things are, are topological and metrical rather than
geometrical in nature. For example we may say that
something is inside or can go inside something else; or
that in order to get to some place one must go around
some object, or pass over, under or indeed through it.
That geometrical information is used in some everyday
activity is not denied, what we do claim is that in ordinary
circumstances its use is avoided. Since the understanding
and representation of space and time is so fundamental
and underpins much human activity, the construction of a
formalism that can capture sufficient topological and
metrical information yet support some interesting deduc-
tions would seem to be a central task in Al

While we acknowledge that the task of capturing this
very general, experiential knowledge of the world has
much in common with previous attempts to model com-
mon sense knowledge and qualitative geometry, it is
important to point out some differences that exist in the
assumptions we have adopted and those which seem to
underpin comparable work. First of all we do not assume
that entities posited in some description or theory of the
world are necessarily those that are exploited by the brain
giving rise to such appropriate behaviour on our part.
While it is true that any theory of the world must posit a
set of entities, one cannot simply assume that entities
posited in a naive theory are appropriate candidates to be
introduced into some formal theory. This is to pay too
much attention to the notion of representation and to pay
too little attention to the problem of primitive reference,
ie. causal (theories of) reference.




































