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Abstract: To solve kidnapping problem and similar object interference at the time of indoor localization
of robots, a visual system with graphic contents matching function was designed to make robots ex-
tract constructed indoor global map of key frame sequence effectively and to realize self-localization.
Since the main interferences influencing graphic content matching was image distortion caused by visu-
al angels of robots and displacement, a graphic content matching method was designed by image dis-

tortion modeling and feature analysis of indoor objects. With the method, both parts of image overlap-
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ping area extraction and overlapping area reconstruction based on sub-block decomposition and matc-
hing were taken as a core. The content matching could be implemented after two image distortions
waiting for matching were adjusted to be conformity and their similarity could be calculated accurate-
ly. The method could make use of different sceneries and arrangement information in various rooms
effectively to eliminate the influence of similar objects and to extract the overlapped and connected key
frame sequence with great space distance from collected video when the robots learn environment to
construct global navigation map in the whole building. When robots work, graphic contents of real-
time vision and key frame sequence of map was matching, and key frame that is the most similar with
visual image in all moments was extracted to implement localization on robots. Experimental test was
performed in an experimental area composed of 3 rooms and 2 corridors. Experimental result indicates
that robots can eliminate interference of similar objects effectively and can implement accurate self-lo-
calization by matching with global map when kidnapping happens. The matching accuracy is =>93%
and localization accuracy error (RMSE) is <<0. 5m.

Key words: robot vision; robot self-localization; keyframes global map; graphic content matching; im-

age distortion
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Fig.1 Robot and its vision navigation system
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Fig. 2 Relationship between wall and robot camera
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Fig. 3 Process of graphic content matching
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