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Coordination of Interaction Scenarios
by Meta Level Control
Shoichi SAWADA
Abstract

Multi-agent simulation is attracting attention to simulate social systems. It
is useful to simulate and analyze complex social phenomena such as traffic styles
and economic phenomena caused in the real world. In the real world, we have
various protocols to interact appropriately depending on various situations. And
we can comunicate appropriately with others by using those protocols properly
corresponding to the other party and the surrounding environment. It is the
purpose of this research to reproduce such social interactions by multi-agent
simulation.

In the simulation of social systems, there are various situations that an agent
faces as well as the real world. In the case of a traffic simulation, for instance,
the method of driving is different according to the purposes such as commuting,
shopping, or travel. Moreover, it is necessary to change the method of driving in
special situations such as traffic jam or when discovering an emergency vehicle.
Thus, it is necessary to give various protocols corresponding to the situation. In
addition, it is necessary to describe interactions between agents and the external
world to reproduce social interactions using language communication.

Then, I adopt the method of describing agent’s interaction protocols as sce-
narios to provide agent’s behavior. In this case, if these various protocols are
described in one scenario, it becomes long and complex. Moreover, it is neces-
sary to add or change scenarios according to the change of the situation because
the surrounding environment changes every moment. Therefore, I divide the
protocol for each specific situation and describe them as individual scenarios,
and assign those more than one scenarios to an agent.

However, there are the following two problems to execute social simulation
when two or more scenarios are assigned to an agent.

1. Conflict in adding or changing scenarios:
It is necessary to add a new scenario or change existing scenarios according

to the change of the situation in the simulation. However, these scenar-



v

ios are processed independently of other scenarios without considering the
operations of each other, if a new scenario is assigned to an agent as it
is. Therefore, conflicts might be occurred such as trying to execute actions
which can not do at the same time.
2. Switch of protocols corresponding to the situation:

It is necessary to switch the scenarios according to the change of situations
to use the protocols properly corresponding to the situation. It should be
dynamically revokable how to control the execution of scenarios for giving
priority to specific scenarios.

To solve these problems, I took the approach of controlling the execution of
scenarios by using the meta level architecture. I divided the process of executing
scenarios into two layers of the control layer and the execution layer. In this way,
usual interactions are processed only in the execution layer, and the process is
executed in the control layer only when it is necessary to add or switch scenarios.

I solved the above issues by this architecture. The following two points are
the main contributions of this research.

1. Correction of scenarios for operating cooperatively:
When a new scenario is added, process in the control layer add the descrip-
tion for cooperating with other scenarios into the scenario before assigning
it. As a result, it was enabled to execute new scenarios cooperatively with
other scenarios.

2. Switch of coordination policies of scenarios:
I provided the method of handing over the message between scenarios for
cooperating with other scenarios as coordination policies.
It was enabled to use the protocols properly corresponding to the situation
by dynamically switching the coordination policies.

I implemented the system and executed a traffic simulation and a conver-
sational simulation. These simulation showed the effectiveness of the system of
this research for reproducing social interactions by achieving the cooperation

among two or more scenarios.
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a I

(defscenario scenario-car (&aux (step 0))
(move
((7exist :direction front)
(set! step 0)
(go overtake))
((7test :form ‘(> ,step 8))
(guard
((?movable :direction left)
(!changelane :direction left)
(!move)
(set! step 0)
(go move))
((?movable :direction front)
(!move)
(set! step (+ step 1))
(go move))))
((?movable :direction front)
('move)
(set! step (+ step 1))
(go move)))
(overtake
((?movable :direction right)
(!changelane :direction right)
('move)
(go move))
((?movable :direction front)

(!move)

(go move))))
- /)

g7nobooboob
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(defscenario scenario-yieldway ()

(wait
((?observe :name Cars :direction back)
(go yield))
((7observe :name Ambulance :direction back)
(go yield)))

(yield
((?movable :direction left)
(!winker :direction left)
(!changelane :direction left)
(go wait))
((?movable :direction right)
('winker :direction right)
(Ichangelane :direction right)
(go wait))
(otherwise

(go wait))))

gs& oouogoooo

-~

(defscenario scenario-observe ()

(wait
((7near :name Ambulance :distance 10)
(!callMeta :arg ’AmbulanceApproaching)
(go emergency)))

(emergency
((?far :name Ambulance :distance 10)
('callMeta :arg ’AmbulancePassed)

(go wait))))

U9 0ooogobbodn
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