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A Three-Dimensional Spatiotemporal Analysis of a Regional City Using
DSM: A Case Study of the Main Part of Ise City after World War II

Takashi KIRIMURA

Abstract

This paper analyzes the long-term changes in urban space from a
three-dimensional perspective using DSM (Digital Surface Model)
generated from aerial photographs of the main part of Ise City, Mie
Prefecture. First, DSMs were generated using SfM software based on
aerial photographs taken at multiple points in time since the 1960s, and
an analysis of the DSMs showed that urbanization progressed as the city
gradually expanded from the central area to the suburbs, mountains were
cut through, and lowland farmland was converted into residential areas.
In addition, a high-rise commercial facility was built in front of Ise City
Station, followed by an increase in the number of commercial facilities
in the suburbs, resulting in the suburbanization of commercial functions.
Contrarily, from the analysis of each block, it was confirmed that not
only the processes of urbanization and suburbanization, but also a slight
Increase in the number of high-rise buildings was observed in the central
part of the city. The results of the visualization of the three-dimensional
landscape showed a similar trend. Meanwhile, the error and accuracy of
the DSM is an issue that needs to be resolved in order to expand its use
in the future, and measures such as using relative altitude differences are
necessary. In addition, if aerial photographs taken by the U.S. military,
which were not used in this paper due to their low accuracy, can be used,
the process from the reconstruction after World War II to the period of

high economic growth can be analyzed. There is also a possibility that
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aerial photographs from the pre-war period still exist, and if these can be
used, it would be possible to recreate the cityscape of the 1930s. In this
way, although certain issues remain to be addressed, the development of
time-series DSM data and three-dimensional spatiotemporal analyses of
urban space will add another dimension of height to research on long-term
changes in cities since the twentieth century, which until now has focused
on population statistics such as census data. In addition, by using a 3D
model, which is a by-product of DSM generation, it is possible to directly
observe changes in the landscape andcityscape from any perspective,
which until now could only be grasped from a fixed perspective such as a

photograph.

Keywords : digital surface model (DSM) , structure from motion (SfM) ,

3D model, urbanization, suburbanization, regional city
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