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This thesis proposes a method for evaluating road structures in urban areas in
terms of degree of similarity. In many cities in Japan, roads have been constructed
rapidly for recent several decades along with the high economic growth. As a
consequence, the traffic of cars has increased significantly, and we are now plagued
by chronic traffic jams. Recently, the recent earmarked funds for road improvement
has been used for purposes other than construction of roads, and built many
unneeded roads based on sloppy strategies. In addition, the traffic jams are said to
have a problem in network structure in urban areas. Thus, it is required to survey
the structure of roads in urban areas, construct highly needed roads.

In view of this need, this thesis aims to quantitatively evaluate a road network
structure in urban areas, and compare ideal and existing road network structures
in terms of the degree of similarity. This is accomplished by using structural data of
road networks and the theoretical solution of shortest path problem. In this thesis,
the focused ideal road networks include a grid city and a city where the travel in the
same area 1is tough. Moreover, the existing road networks include Kyoto and
Nagaoka cities.

First, we solve the shortest path problem for four urban road networks, and obtain
the corresponding distribution functions of the shortest paths. Then, we compose a
vector that represents the frequency of the distribution function, and calculate a
degree of similarity using the vector space model. The grid road network is handled
as an ideal network, and we calculate the degree of similarity between the ideal and
another network. The results would imply that if a new road or bridge is to be built,
the proposed method can be used for a decision-making tool for development

projects for roads.





