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3D laser measurement system for large scale architectures

using multiple mobile robots

Yukihiro TOBATAT, Ryo KURAZUME', Kouji MURAKAMI', and Tsutomu HASEGAWA

1 Kyushu University
744, Motooka, Nishi-ku, Fukuoka, 819-0395, JAPAN

Abstract In order to construct a 3 dimensional shape model of a large scale historical architecture such as Angkor
or Tzuchingch‘eng Palace by a laser range finder, a number of range images are normally taken from various view-
points and these images are aligned using post-processing such as ICP algorithm. However, before applying the ICP
algorithm, these range images have to be aligned roughly by a human operator in order to converge to the precise
positions. In addition, range images must be overlapped sufficiently each other by taking dense images from close
viewpoints. On the other hand, if poses of a sensor at viewpoints can be identified precisely, local range images are
converted to the world coordinate system directly with simple transformation calculation. This paper proposes a
new measurement system for a large scale architecture using a laser range finder, which needs no post-processing
and can be applied to sparse range measurements by combining a precise positioning technique using multiple robots
and an onboard laser range finder.

Key words SLAM, 3D map, Multiple robot, Cooperative positioning, Laser range finder
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LMS 200 (SICK Corp.)
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