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Abstract

This project aims to elucidate the structure and mechanisms of complex patterns in
everyday dynamics using mathematical models and data analysis. Another objective is
to acquire mathematical and data analysis skills through this process. Mathematical
modeling is a technique that simplifies (models) complex phenomena, such as natural
phenomena or social issues, using mathematical equations. Based on these models,
predictions and analyses of the phenomena can be performed. For example, creating
a human walking model has contributed to the development of bipedal robots, while
recreating bird flocks has been utilized in movie CGI. The cafeteria is an ideal subject
for this study because it is a space where human behavior is particularly evident, as
many people concentrate their use within a limited timeframe. This project primarily
addressed two themes. The first was congestion phenomena in cafeterias. We modeled
and simulated the patterns and factors causing congestion in spaces where large numbers
of people concentrate their activities within limited time frames. The second theme was
seat selection methods. We aimed to create a simulation model that considered not only
efficiency but also comfort.
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