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3-D Mapping Using Efficient View Planning for a Mobile Robot with LRF
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When an autonomous mobile robot acts in constructed environments, a map which has the information about
obstacles is necessary for the mobile robot. Even if the 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 using efficient view planning by a mobile robot equipped with two LRFs (Laser Range Finders). In the 3-D
SLAM, the robot considers the most suitable position for 3-D mapping by efficient view planning, and then,
measures distances to obstacles around it with LRFs at the positions. The 3-D map is generated by integrating range
information obtained from multiple measurements. Experimental results show the effectiveness of the proposed
method.
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Fig.4 Transformation from voxel map to pixel map
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(b) Our method

(a) Literature [8]
Fig.7 Experimental results (top view)

Table 1 Conpating result of experimentation

literature [8] | our method
Total turnded degree[deg] 900 855
Time for 3-D mapping[s] 336 342
3-D map size per second 140.6 156.4
[quantity of voxel / s]

(a) Literature [8]

(b) Our method
Fig.8 Experimental results (top perspective view)
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