Mobhile Robot Localization and Mapping using Scale-Invariant
Features
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Abstract

A key component of an autonomous mobile robot is to localize itself accurately and build a map of the
environment simultaneously. In this paper, we propose a vision-based mobile robot localization and mapping
algorithm using scale-invariant features.

A camera with fisheye lens facing toward to ceiling is attached to the robot to acquire high-level features
with scale invariance. These features are used in map building and localization process. As pre-processing,
input images from fisheye lens are calibrated to remove radial distortion then labeling and convex hull
techniques are used to segment ceiling region from wall region. At initial map building process, features are
calculated for segmented regions and stored in map database. Features are continuously calculated from
sequential input images and matched against existing map until map building process is finished. If features
are not matched, they are added to the existing map. Localization is done simultaneously with feature
matching at map building process. Localization is performed when features are matched with existing map and
map building database is updated at same time.

The proposed method can perform a map building in 2 minutes on FK();,2 area. The positioning accuracy is
+13cm, the average error on robot angle with the positioning is +3 degree.
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