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A Study on Using Potential Field
for Multiple Agent Cooperative Operation

TsuToOMU MAKINO," KEITAROU NARUSE,* HIROSHI Y OKOIt
and YUKINORI KAKAZU?

The purpose of this study is to realize an efficient cooperation work by two or more agents.
Then, in this paper, we apply the potential field to introduce the cooperative work by these
multiple agents. A point which poses a problem in case the cooperation work of multiple
agents is carried out has a problem about the amount of description of an agent’s knowledge
data, a problem of the amount of calculation in any learning methods, and a problem of the
amount of communications at each agent, etc. In this study, the potential field is used, in
order to cope with these problems and to introduce cooperation behavior between agents.
This potential field is obtained through a computer experiment rather than it sets up by a de-
signer. In this study, the target problem is the Box-Pusing Problem. This is a problem which
carries a box while changing direction and the direction of movement from the start point to
the goal point. In order to generate the potential field on an agent, the Genetic Algorithms
(GA) was used. In this paper, we carried out computer experiments using proposed method,
and verified a validity of cooperation behavior introduction for multiple agents with potential
field method.
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Table 1 Agent energy consumption.
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Table 3 Agent energy consumption.

Work Style Single | Cooperative| Non Pushing

Work Style Single | Cooperative | Non Pushing

Energy Consumption 4 2 1

Energy Consumption 4 2 1

Total number of work agent: 2
Initial agent energy: 100
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Table 4 Agent energy consumption.

[ Work Style_[Single{First)] Cooperative(First)] Single(Latter)] Cooperative{Latter)| Non Pushing
\

Energy Consumption | 2 | [} | 3 | 1

Total number of work agent: 3

Initial agent energy: 100
Potential composition parameter:
Importance a: 0.9, Importance 3: 0.1

05 00000 sS0000000000000000
Table 5 Agent energy consumption.

Work Style Single | Cooperative [ Non Pushing
Energy Consumption 4 2 1

Total number of work agent: 3

Initial agent energy: 100

Potential composition parameter:
Importance a: 0.9, Importance 3: 0.1
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Table 6 Simulation result of work step.

Result (Min) | Result (Max) | Average (Reached Data) | Not Reached
Step 17 22 19 15%
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