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3-D Modeling of Outdoor Environments
by 3-D Active Contour
Using Geometrically Registered

Heterogeneous ] 3-D Points*

Yasuhiro Kitaichi

Abstract

Three dimensional (3-D) models of outdoor environments can be widely used in
many fields such as navigation, simulation, and virtual walk-through. Therefore,
3-D modeling methods for outdoor environments have been investigated recently.
There are several ways to acquire 3-D data of outdoor environments. For exam-
ple, a laser rangefinder can obtain highly accurate depth images, and structure
from motion method can recover 3-D positions of image features. This paper
proposes a novel method which generates a continuous 3-D surface model from
heterogeneous 3-D point clouds measured by different sensors. Generally, in out-
door environments like cities, there usually exist parts that cannot be measured
only from the ground due to the structure of the environment. Therefore, to re-
cover a complete surface model of an outdoor environment, it becomes necessary
to combine 3-D data measured from the airborne and those from the ground. 3-D
data provided by different sensors have different characteristics with respect to
density and accuracy. This leads to the necessity to consider the nonuniformity

in data to build a complete surface model. Additionally, it is desirable to employ

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0551042, March 9, 2007.
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a computationally inexpensive method because modeling targets are large out-
door environments. In this paper, the framework of 3-D active contour is used
for 3-D modeling and 3-D models are generated by considering the difference in
density and accuracy of acquired data. In experiments, a 3-D polygonal model
is generated from point clouds measured by two kinds of sensors. The validity of

the proposed method has been shown in the experiments.

Keywords:

3-D modeling, Outdoor environment, Heterogeneous measurement data,

Active contour model
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