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3D Map Building in Dynamic Environments
by a Mobile Robot Equipped with two Range Sensors
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*! Department of Mechanical Engineering, Shizuoka University
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When an autonomous mobile robot acts in constructed environments, a map that has the
information about obstacles is necessary for the mobile robot. Even if a map is given, the mobile
robot cannot start its action without the information of its present location on the map. Therefore,
techniques of map generation and self-localization are important for mobile robots. In this paper, we
propose a 3-D SLAM (Simultaneous Localization and Mapping) method by a mobile robot equipped
with two LRFs (Laser Range Finders). The robot measures distances from obstacles around it with
LRFs at multiple positions, and generates a map by integrating these range infor-mation. The
integration is realized by using an odometry (dead-reckoning method) and ICP (Itera-tive Closest
Point) algorithm. In addition, to generate a map quickly, it is important that the robot examines
effective view points. Therefore, the robot searches for effective view points by predicting new
measurement domains in the next view points. Experimental results show the validity of the proposed

method.
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(2) 3-D Map 1 (After Removed Moving Objects)

Fig.7  3-D Map (Removed Moving Objects)
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Fig.8  3-D Map (Corridor)

(@3-DMap5 (b)3-DMap 6
Fig9  3-D Map (Hall)



@ Robot Position and Orientation

Fig.10 View Planing Result

Table 1 Map Generation Accuracy
True value Measurement data
L, 6650 mm 6590 mm
L, 2120 mm 2120 mm
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