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In this project, we have obtained the following results.
1. In an emergent evacuation planning model based on dynamic flow model, the effectiveness of
evacuation by a lexicographically quickest flow was demonstrated. 2. Assuming the situation that
Umeda underground mall is inundated due to tsunami and/or flood, we carried out a multi-agent
simulation of vertical evacuation to connected buildings to compute the evacuation completion time
and to obtain the knowledge of crowded areas. 3. We proposed an algorithm for a quickest
transshipment problem that models an emergent situation in which people can evacuate on foot or by
car. 4. We derived a combinatorial characterization of global rigidity of body-hinge frameworks. 5.
We characterized the redundant rigidity and the redundant global rigidity of body-hinge graphs in
terms of graph connectivity.6. We presented an algorithm for adding braces to a square grid
framework possibly with holes in order to make the framework minimally rigid.
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