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Point Pattern Matching Based Global Localization using Ceiling Vision
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Abstract - In order for a service robot to perform several tasks,
basically autonomous navigation technique such as localization,
mapping, and path planning is required. The localization (estimation
robot’s pose) is fundamental ability for service robot to navigate
autonomously. In this paper, we propose a new system for point
pattern matching based visual global localization using spot lightings
in ceiling. The proposed algorithm us suitable for system that
demands high accuracy and fast update rate such a guide robot in
the exhibition. A single camera looking upward direction (called
ceiling vision system) is mounted on the head of the mobile robot
and image features such as lightings are detected and tracked
through the image sequence. For detecting more spot lightings, we
choose wide FOV lens, and inevitably there is serious image
distortion. But by applying correction calculation only for the position
of spot lightings not whole image pixels, we can decrease the
processing time. And then using point pattern matching and least
square estimation, finally we can get the precise position and
orientation of the mobile robot. Experimental results demonstrate the
accuracy and update rate of the proposed algorithm in real

environments.
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2.1.2 Multi model based Point Pattern Matching
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