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Coordination of Concurrent Scenarios in Multi-Agent
Interaction

Rie TANAKA
Abstract
Many studies about agents which interact with humans by voice utterance or
text have been conducted. In the studies about conversational agents, agents
which have their bodies in the virtual space and have purposes to learn or
achieve tasks have been constructed. They interact with users one-on-one, using
verbal and nonverbal communications.

However, interactions in the real world are not only conducted in one-on-one
fashion. For example, when a clerk waits on two or more customers, interactions
occur between plural persons. This study aims to enable agents to successfully
interact with plural persons.

I use FreeWalk/Q, in which agents in the virtual space are controlled by
scenarios which describe interactions. In the scenario, we describe events that
trigger interaction, like actions of the person, and actions executed when events
are observed. If agents interact with a single person, description of the scenario
is not so complicated. If agents interact with two or more person, however, it
is very difficult, because agents have to observe all events of all persons. To
resolve this difficulty, I propose a way of describing scenarios for each person
and executing them concurrently.

When we execute multiple scenarios concurrently, the following problems
arise.

1) Conflict occurs in executing actions

Each scenario is analyzed and executed independently and the difference

of each effect is not considered. For that reason, conflict may occur when

multiple actions are executed at the same time. Conflict means, for example,

a case that agent executes multiple utterances concurrently.

2) Lack of method to specify how to coordinate scenarios

There are various ways to interact with plural persons. One way is to keep a

person waiting until the interaction with another person finishes. We cannot

describe such coordination in interaction scenarios.



v

In order to solve these problems, I propose the use of coordination scenario,
which coordinates interaction scenarios by communicating with each scenario.
It controls execution of actions in the following process. 1) Interaction sce-
narios send messages to the coordination scenario before executing action, and
wait for response. 2) The coordination scenario examines whether each action
is executable and responds the result to interaction scenarios. 3) Interaction
scenarios follow the responses.

The solutions to the problems are presented below using the coordination
scenario.

1) Execution of actions were controlled so as not to raise contradictions
There are two kinds of conflict of actions. One is a data conflict, which
is a conflict of conditions needed to be satisfied in executing actions. And
the other is a resource conflict, which means multiple actions use the same
resource. For the purpose of solving conflicts, I defined actions, and showed
conditions of these conflict. Coordination scenario examines whether these
conditions are fulfilled when it receives a message from interaction scenario,
and determines whether the action is executable.

2) A method of coordinating scenarios as coordination policy was proposed
In this method, meta context which specifies when to execute actions is
described as the coordination policy. The policy is based on state machine
model. The coordination scenario is a scenario which follows policy and has
functions to examine competing actions.

In this study, to realize the way to solve problems, I defined commands used
in the coordination policy and implemented the scenario coordinator. Inputs of
the scenario coordinator are the policy and interaction scenarios, and outputs
are the coordination scenario and interaction scenarios which are modified so as
to communicate with the coordination scenario. The scenario coordinator auto-
matically generates these output scenarios which are applicable to FreeWalk/Q.
I actually ran the implemented scenario coordinator, applied generated scenar-

ios to FreeWalk/Qand checked agents’ behaviors.
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