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Omnidirectional Vision-based Self-localization by Using Large-scale

Metric-topological 3D Map
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Abstract

localization based on omnidirectional vision. The local metric map, in a hierarchical manner, defines geometrical elements

Towards large-scale indoor environment, a novel metric-topological 3D map is proposed for robot self-

according to their environmental feature levels. Then, the topological parts in the global map are used to connect the
adjacent local maps. We design a nonlinear omnidirectional camera model to project the probabilistic map elements with
uncertainty manipulation. Therefore, image features can be extracted in the vicinity of corresponding projected curves.
For the self-localization task, a human-machine interaction system is developed using a hierarchical logic. It provides a
fusion center which adopts feedback hierarchical fusion method to fuse local estimates generated from multi-observations.

Finally, a series of experiments are conducted to prove the reliable and practical performance of our system.
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Fig.11 Estimated states in system fusion center at corresponding scenes
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Fig.12 Comparisons of estimated trajectory, odometry vs. our approach
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Fig.13 On-the-fly self-localization: working environment, scene prediction, and feature extraction
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Fig. 14 Self-localization with random partial occlusions
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