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Productive Chain of Safe Evacuation in Post Earthquake Fire
Autonomous coordinated distribution system by citizens

ORyo UEDA™!

Keywords: Multi-Agent, Autonomous Coordinated Distribution System,
Block Chain, Augmented Reality

The probability of the occurrence of an earthquake immediately under the capital (Tokyo Inland Earthquake)
has been calculated to be extremendously high, and the magnitude of the damage and impacts mean that addressing
this possibility is an urgent social issue. When a Tokyo Inland Earthquake occurs, it is projected that multiple fires
will break out at the same time, mainly in areas with a high concentration of wooden structures, and a high number
of casualties is projected. Therefore, it is crucial for affected individuals to safely complete evacuation while avoiding
areas where there is a fire encounter risk. Furthermore, in research area, complicated and skewed road pass will
obstruct quick evacuation, where former guidance method indicating direction might be not effective. Therefore
detailed autonomous guidance for proper safe route is nessesary.

In trend of information technology of these days, autonomous coordinated system is developped mainly for
management or economical issue taking advantage of its robustness. Block chain for electrical money is one of the
most famous and predominant examples. Through it, transaction of buy-and-sell are opened and everyone can make
transaction history. Righteoutness is evaluated by crosscheck and unfit branch is eliminated against falsification.
Author insist this algorythm can be used for coordinate safe evacuation route.

In this research, a multi-agent simulation was executed with the goal of proposing a safe evacuation guidance
method in the event of multiple simultaneous fires following a Tokyo Inland Earthquake.

When natural disasters strike, the ability of affected individuals to access information is limited, even as it
becomes vital to manage large-scale evacuations. Information regarding the break-out of fires is grasped on the local
level — it is information that residents in the area at the time have witnessed or encountered for themselves. In addition,
residents rely on municipalities for information and guidance related to evacuation. Also, by guiding residents in
evacuation procedures, local governments can collect the on-the-ground information local people have, thereby
making judgements on evacuation routes. The mediation of information focusing on these interdependencies is
considered to be important in this process.

After several foundational considerations, and after discussing the trade-off between minimizing evacuation
time and avoiding fire, a smartphone application through which residents can easily report the location of fire
outbreaks, thereby evaluating safe evacuation areas and routes, and an autonomous coordinated distribution system,
which feeds information back to residents, eliminating dangerous evacuation routes, is proposed. The effect of
proposed system is basically evaluated multi-agent symulation, and expansion of zoning of safe route is demonstrated.
Also proper parameter for safety factor is determined considering balance between safety and freeness of walk.
Through such a system, it is believed that citizens can co-create safe evacuation routes and report unsafe areas through
the evacuation process. Based on this research, Author plan to further discuss ICT as a medium for enhancing the
resilience of both citizens and society.

k1 Senior Research Associate, Economic Research Center, Fujitsu Research Institute.
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