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Proposal of method for resilient mitigation using multi-agent simulation
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We present the results of a disaster relief simulation that included
multiple autonomous robots working as a multi-agent system. In order to assist in the use of
reinforcement learning for the efficient acquisition of action rules, we divided the task into
various sub-tasks. We propose an approach in which cooperative action is obtained by giving each
agent a different reward; this encourages the agents to play different roles. We investigated how
the various autonomous agents determined the appropriate action rules and examined the influence of
providing separate rewards to different agents in the system.

we report on the construction of a multi-agent evacuation guidance simulation that consists of
evacuee agents and instruction agents. The ratio of evacuee and instruction agents, as well as the
start of evacuee guidance, was simulated to determine the influence of those factors on the
evacuation rate.
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Fig.2 OSM example Fig.3 OSM-based simulation map
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Table 1. Rewards based on the task priority
and the action of the agent

reward of agent
action of agent | Pattem | Pattem ) Pattem 3
Typel | Typell| Typel | Typell| Typel | Typell
recure animyured | 5.00 | 5.00 | 6.67 | 333 [ 1000 [ 0.00
clearanobstacle | 5.00 | 5.00 | 3.33 | 6.67 [ 0.00 | 1.00
colisionwithwall o, | 3o |0 | 00 | L0 | 100
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Fig. 4 The results of different rewards
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Fig.5 Evacuation rates for
evacuation behaviors
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Fig.7 Evacuation rates of evacuee agents
based on different instruction/evacuee
agent ratios
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Fig.6 Influence of different numbers of
evacuees at the start of guidance
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Fig.8 Evacuation rates of instruction agents
based on different instruction/evacuee
agent ratios
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