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Automatic Structure Reconstruction in Large-scale Urban Areas

Based on Partition and Integration of Aerial Image Sequences

YuJt ISHIKAWA, 7 ISAO MIYAGAWA," KAORU WAKABAYASHIY
and KENICHI ARAKAWA'

In this paper, we introduce an automatic structure reconstruction method and system for
large-scale urban areas using aerial image sequences. The proposed method consists of two
steps: (1) recover a 3D point set (continuous point clouds) seamlessly from each aerial image
sequence; (2) recover a set of 3D building models with rooftop texture images, combining
spatial data with line segments. For large-scale reconstruction, aerial image sequences are di-
vided into a large number of subsequences in the recovery processes. Therefore operators are
burdened with handling configuration records, which are input/output file names, parameters
and so on. The proposed system has a component for configuration record management and
a function to generate configuration record automatically. This function enables operators
to reconstruct large-scale urban structures with simple operations on Web browsers. As a
experiment, a single inexperienced operator reconstruct about 5 kilometer urban structures
in 10 days, and those results illustrats that the possibility of reconstruction over 10 square
kilometers from both standpoints of processing cost and operation complexity.
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Fig.1 Outline of reconstruction process.
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Fig.3 Relations of 4 kinds of profiles.
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Fig.4 Reconstruction process using profiles.
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Fig.5 Software components and data flow in the

proposed system.
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Fig.6 Displaying profile on Web browser.
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Fig.7 Hardware components of the proposed system on

our reconstruction experiments.
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Fig.8 Recovery results of continuous point clouds and building models.
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Fig.11 Reconstruction results in wide urban areas.
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Table 4 The amount of configuration record on

reconstruction process.
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Table 5 Summary of manual operation time.
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