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3-D Modeling of Outdoor Environments
by Integrating Omnidirectional Range and

Color Images *

Toshihiro Asai

Abstract

Three-dimensional (3-D) models of outdoor environments can be widely used
in a number of fields such as simulation, navigation and walk-through. However,
such 3-D models are often made manually by using a modeling software with high
costs. Therefore, automatic 3-D modeling methods of outdoor environments have
been widely investigated. Recently, modeling methods with a laser rangefinder,
which can measure the real scene widely and accurately, have received a great
deal of attention.

This paper describes a 3-D modeling method for outdoor environments, which
integrates omnidirectional range and color images acquired at multiple points. In
this case, an important problem to be solved is how to reduce a large amount of
model data preserving the detail of generated model. Since urban enveronments,
that are typical outdoor environments to be modeled, contain many planar sur-
faces such as walls and roads, the proposed method extracts plane regions from
range data, and reduces the data contained in the planes. Furthermore, when
overlapping areas exist in multiple range images, the redundancy among multiple
data is also eliminated. In experiments, a 3-D model was actually generated by

using omnidirectional range and color images that are acquired at 50 points in

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0251004, February 6, 2004.
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our campus. A walk-through system was prototyped using a large-sized spherical

immersive display which can display stereoscopic images of the generated model.

Keywords:

3-D modeling, outdoor environment, omnidirectional range data, omnidirectional

image, walk-through
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