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3D Modeling of Outdoor Environments
with Data Acquisition Support by Using

Omnidirectional Range and Color Images*

Toshihiro ASAI

Abstract

3D model of urban environment can be used for a number of applications such
as a city planning, a 3D map and a virtual tour. Automatic 3D modeling of a
real scene with rangefinders or cameras has been widely investigated. A laser
rangefinder has attracted much attention for 3D modeling of outdoor environ-
ments since it can efficiently acquire the shape of the object with high accuracy.
However, the laser rangefinder can measure only the shapes of objects where laser
beams are irradiated. Integration of range data acquired at multiple positions is
thus required to generate the whole model of target area in urban environments.
Moreover, cameras are required to acquire color information of objects. In the
3D modeling of urban environments using a laser rangefinder, there are three
problems; 1) registration of multiple range data, 2) view planning for decreasing
the number of data acquisition, and 3) accurate registration of range data and
color textures.

This thesis proposes a 3D modeling system for urban environments by inte-
grating omnidirectional range and color images which are acquired by using a
support system for efficient data acquisition. Chapter 1 gives the survey of this

study in the area of 3D modeling. Chapter 2 explains the sensor system used

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0461002, March 24, 2009.
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for data acquisition in the study. Chapter 3 describes the registration of multi-
ple omnidirectional range data based on an extended ICP algorithm. Chapter 4
describes the data acquisition support system which provides a sensor operator
with efficient acquisition positions. In Chapter 5, the 3D modeling method by
integrating omnidirectional range and color images is proposed. Finally, Chapter

6 summarizes the present work.

Keywords:

3D modeling, range image processing, urban environment, data acuisition sup-

port, ominidirectional laser rangefinder
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