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3D laser measurement and map generation by cooperative multiple robots

Yukihiro TOBATA*2, Ryo KURAZUME*2, Kouji MURAKAMI*2 and Tsutomu HASEGAWA*2

*2 Dept. of Intelligent Systems, Graduate School of Information Science and Electrical Engineering, Kyushu University
744 Motooka, Nishi-ku, Fukuoka-city, Fukuoka 819-0395 Japan

In order to construct three-dimensional shape models of large-scale architectural structures
using a laser range finder, a number of range images are normally taken from various viewpoints, and
these images are aligned using post-processing procedures such as the ICP algorithm. The present
paper proposes a new measurement system for large-scale architectural structures using a group of
multiple robots and an on-board laser range finder. Each measurement position is identified by a
highly precise positioning technique called Cooperative Positioning System (CPS), which utilizes
the characteristics of the multiple-robot system. Measurement experiments in unknown and large
indoor/outdoor environments are successfully carried out using the newly developed measurement
system consisting of three mobile robots named CPS-V. Path planning experiments using 2D grid
map generated from 3D local range data are also introduced.

Key Words : SLAM, 3D map, Multiple robot, Cooperative Positioning, Laser range Finder
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