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Designing Super-survival System by Studying Bacterial Biofilm Formation
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The aim is to construct a design theory for artificial systems with high "
survivability", which autonomously generates adaptive strategies to the environment and effectively
functions even under harsh conditions. To achieve this goal, together with Dr. Asally from the UK,
we explored the principles of environmental adaptation strategies demonstrated by bacterial
biofilms. While the initially planned evolutionary experiments with bacteria were abandoned, we
extracted the essence of altruistic strategies, where individual cells of the population coexist by
temporarily restricting nutrient intake, through mathematical modeling, and successfully reproduced
their behavior through simulation. Furthermore, we investigated the mechanisms of survivability in
life and social systems such as water fleas, pipistrelle bats, and the COVID-19 pandemic, paving the

way towards systematic design theory construction.
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