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Generating Individual Maps for Mobile Robots
from Universal 3D Environment Map

Ato Araki*!, Kentaro Takemura*!, Junichi Ido*2,

Yoshio Matsumoto*?, Jun Takamatsu*! and Tsukasa Ogasawara*

1

In this research, a Universal map, which can be converted to individual maps for heterogeneous mobile robots,

is proposed. A Universal map can be generated using our developed measurement robot, and it is composed of a

textured 3D environment model. Therefore, every robot can use a Universal map as a common map, and it is utilized

for various localization technologies such as view-based and LRF-based methods. In LRF-based localization, accurate

localization is achieved using a specific map, which is generated from a Universal map. In a view-based approach,

localization and navigation are achieved using rendered images. The use of a Universal map enables generation of

these maps automatically. The effectiveness of this approach is confirmed through experiments.
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Fig.1 Concept of the Universal map
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Fig.2 Measurement robot equipped with two LRFs and an om-
nidirectional camera
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Fig.3 Overview of the method to build Universal map

Fig.4 Result of map building by FastSLAM
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Relationship between 3D point measured by LRF and its
projection onto the omnidirectional image

Fig.6 Point-cloud (left) and polygon rendering (right). The
color of each point is estimated by projecting its 3D po-

sition onto the omnidirectional image

Fig.7 Actual view of the environment (left), Colord 3D Envi-
ronment Map (center) and Universal Map (right)
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Fig.15 Result of view simulation using Universal map
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Fig.17 Snapshots of navigation based on View-sequence
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