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1 Introduction

Since it was first pointed out by McCarthy and Hayes [1] that the frame
problem was an obstacle to the formalization of dynamic world modelling,
reasoning about action has been widely studied in AI community. A number
of theories and methodologies for reasoning about action have been proposed
to attack the frame problem and other related problems, such as ramifica-
tion and qualification problems. So far, some important issues of reasoning
about action have been identified and well understood by researchers, eg.
the temporal projection problem, while other issues are still being widely
investigated, eg. indeterminate actions, causality in actions, concurrent ac-
tions, natural actions, etc. One common purpose for the research on action
theory is to formalize the procedure of reasoning and representing the ef-
fect of actions in a more realistic environment from both foundational and
computational aspects.

On the other hand, planning is designing the behavior of some entity
that acts, either an individual, a group, or an organization [2]. The output
usually is a sequence of actions, which we call a plan. It is obvious that
there are closed connections between reasoning about actions and planning.
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For instance, it is essential to formalize the representation of actions before
a planner can generate a plan for some goal. The classical planning system
is the STRIPS in which actions are specified via pre-condition, add-list and
delete-list.

However, there are apparent gaps between the research on these two areas.
It has been shown that the classical STRIPS planning system is problematic
with its semantics. Furthermore, it is not strong enough to represent more
complex cases in reasoning about actions, eg. temporal reasoning, the state
description with incomplete information, etc. Therefore, researchers on for-
mal action theories seem more interested in using more powerful languages
and reasoning mechanisms, eg. the situation calculus and non-monotonic log-
ics, to deal with the difficulties of reasoning about action. But, among these
researches, relatively few work concerns the imlementation issue, which, on
the other hand, is the key point in planning.

On the other hand, in most of current planning systems, actions are still
specified within the STRIPS-like schema. That is, these planning systems
can only generate plans consisting of relatively simple actions although such
planning systems are quite useful in some applications. One reason probably
is from the implementation consideration. Other part of the reason, however,
may be the lack of knowing the current research work on logics of actions.
So, it is an important and interesting work to bridge the gap between these
two research groups.

2 Research Interests

Currently, my research interests focus on building the connections between
formal actions theories and the STRIPS-like system. Specifically, two issues
are investigated at the moment. The first is: deriving constraints from the
STRIPS-like system. In formal action theories, domain constraints are usu-
ally specified as the background knowledge and they have an important role
in dealing with the ramification problem. In the STRIPS-like system, on the
other hand, constraints are not explicitly represented. But, they are implic-
itly represented by actions’ pre-conditions and add-lists and delete-lists. It is
not clear yet if such implicit constraints have the same role as those in other
action theories during state change. If the answer is yes, then is it possible
to enforce the STRIPS’ expressibilities by adding some advanced features
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of formal action theories. The other question I'm interested is: extending
the STRIPS by combining some causal relations. Recent research has shown
that in many circumstances, the traditional logic form of domain constraints
is not appropriate for representing indirect effects of actions. I think it is
possible to extend the STRIPS system by combining some kind of causal
rules to capture the indirect effect of actions during the state change without
violating the basic structure of the STRIPS.
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