Dynamic Ontology Refinement

Fiona McNeil, Alan Bundy,

Chris Walton

f.j.mcneill@ed.ac.uk,{bundy,cdw}@inf.ed.ac.uk

 Abatwact Thedevelopmenhafthe somantic susheraatsrobiednallitaiio s ML SEART

mean t

ontological mismatches between agents during communicatiol and then refine them, to enable communicatio™ b

Introduction

We are exploring the situation in which a plan-
implementation (PI) agent is attempting to achieve
goals by forming and executing plans in a given do-
main. Each plan step will be executed through in-
teraction with other agents: for example, a plan
step (Buy Ticket) may be executed through locat-
ing and communicating with a ticket-selling agent.

Ideally, all the agents with which the PI interacts will
have the same ontolo8Y s it and hence the plan exe-

cution will proceed satisfactorily. However, because
ontologies are dynamic and can be adapted for par-

ticular tasks, other agents may have ontologies that
are similar but are slightly out of sync. This can lead

to plan execution failure.

There are two main types of error that lead to fail-
ure: errors of representational adequacy and errors
of fact. These correspond to two different parts of
the PI agent’s ontolo8Y:

e the signature, which describes the types of entities
in the domain;
e the theory, which describes the instantiations of the
signature.
The ontology mismatch is highlightelly a particu-
lar error in the theory, which will usually indicate an

error in the underlying signature. Once this signa-
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is 1s not always a valid assumption. We describe a system that can d(%rvlv%r&llcf'ﬁgs disc

of the task, but differs from the main focus of the

project, which centres on refining ontologies syntac-
tically (signature refinement) rather than purely se-

mantically (theory refinement). The main difference
with the latter is that ontology mapping usually as-
sumes that one has complete access to the ontologies
one is attempting to map, whereas we are attempt-
ing this with the partial information that can be ex-
tracted from plan failure and from putting specific
questions to other agents.
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System Architecture

The flow of execution in the system is as follows:

1. The PI agent sends its ontolo&Y; together with the
goal, to a planner.

2. The planner produces a plan for achieving the goal
which consists of a list of actions. This is sent,

together with the original representation of the on-
tology, to a plan-deconstructor. The purpose of this
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communication is then used to diagnose the precise
ontology mismatch (see below).

4. The diagnosis and information about how it should
be refined is passed to the refinement system. This
system corrects the error and passes the corrected
part of the ontolo8y back to the PI agent, which
updates its ontolo8y accordingly.

5. The process now begins again, with the PI agent
forming plans on the basis of a more reliable ontol-
ogy.

The cycle will continue until the ontology is suffi-

ciently accurate for the goal to be achieved.

Diagnosing the Problem

When the plan fails, the justification for the plan
step is referred to. This justification will provide a
rule and a justification for why each of the precon-
ditions are believed to be true, any of which may be
incorrect.

Much information can be obtainelly observing the
point of failure. For example, did failure occur imme-
diately after a request was made to another agent?
Or did the other agent put some queries to the PI?7
If there were queries, were any of them surprising?
The PI would expect to be asked about some of its
preconditions, so that the other agent could verify
that they were correct before performing the ac-
tion. However, the PI would not expect to be asked



