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Outdoor Navigation System for Mobile Robots Utilizing Multi-resolution Maps
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This research focused on digital map, which is a crucial element for
realizing intelligent mobile robots and autonomously driving cars, and aimed at revealing the
mathematical representation and characteristics of maps that are not only precise enough to capture
the real world but also easy to use for the robots from the viewpoint of data size and efficiency of

computation. More concretely, this research proposed a special keypoint called proximity point that
can be extracted from pointcloud data produced by 3D laser range finders (3D LiDARs). By detecting
proximity points from pointcloud data, the data size can be reduced dramatically while preserving
the characteristics of the observed scene. Based on the geometric characteristics of proximity
points, a number of techniques

necessary for realizing autonomous navigation including loop detection, self-localization, and
moving object detection were developed and their performance was tested in field experiments.
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