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Global Localization Based on Ceiling Image Map
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Abstract

This paper proposes a novel upward-looking camera-based globa localization using a

celling image map. The ceiling images obtained through the SLAM process are integrated into the
ceiling image map using a particle filter. Global localization is performed by matching the ceiling image
map with the current ceiling image using SURF keypoint correspondences. The robot pose is then
estimated by the coordinate transformation from the ceiling image map to the globa coordinate system.
A series of experiments show that the proposed method isrobust in real environments.
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Fig. 1. Different image outputs at different viewpoints.
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Fig. 3. Flowchart of image integration using particle filter
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Fig. 4. Example of sampling.
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Fig. 11. Grid occupancy map with (a) robot path and (b) global
ceiling map.
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Table 1. Cases of Experiments
Maximum distance Maximum rotation angle
from the path (Dr) from the path (g)

Casel Im 90°

Case 2 Im 180°

Case3 2m 90°

Case 4 2m 180°

Table 2. Success Rate of Image matching

Casel | Case2 | Case3 | Case4
Success rate (%) 100 100 75 80
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