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Development of the analytical framework of human mobility networks
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In this project, we developed a foundation for network analysis that takes
into account the unique characteristics of human mobility, such as returning to one"s residence, as
well as the temporal periodicity of flow patterns. We applied these methods to large-scale human
mobility data. We proposed a method for aggregating interregional flow volumes considering
residential locations and discussed its properties. Additionally, we proposed data-driven
mathematical models of human mobility using a potential-based approach via combinatorial Hodge
theory. Furthermore, we extended a mathematical model of human mobility based on the radiation
model, and analyzed the impact of external changes due to COVID-19 on the human mobility network.
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