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This doctoral thesis consists of five chapters. Traffic congestion is one of the social issues,
particularly in urban areas, which can be assumed in many places such as stations, festivals,
religious holidays, and highways. The characteristics of traffic congestion such as the
occurrence location and the dynamics depend on the space shape. In this thesis, the simulations
were conducted in each space shape: room, corridor, and network. Characteristics of traffic
congestion in each case were clarified. For this, simulations focusing on pedestrian and vehicle
dynamics were conducted. Factors associated to the simulation were divided into the following
three simulations: 1) the motion of pedestrians that leave a room using a cellular automaton
(CA) model was examined. Using the model, the motion of pedestrian in and around the congestion
was analyzed and the relation between the motion of pedestrians and the time for completion
of evacuation was discussed: 2) the dynamics of unidirectional pedestrian flow in a corridor
was investigated. The CA model used for the analysis of the dynamics in a room was improved
to compare the data of simulations with that of observation. Consequently, it was confirmed
that the both output was the same result: and 3), the traffic dynamics in a network using a
density—control method was investigated how congestion propagates and in what situations the
congestion resolves. Using the method, the movement of congestion was analyzed and the condition
when the traffic congestion resolves was theoretically provided. From the results, the
theoretical values qualitatively agreed with that of simulations. Finally, from the results
obtained in each case, the differences of the movements of objects, which are caused depending
on the objects such as pedestrians and vehicles and the space shapes were concluded.
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