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A study on realization methods for robust and accurate

view—based navigation to illumination changes
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This paper describes a reliable method developed for a view-based navigation which uses robust image
features against illumination changes. The features are defined by edge information based on a brightness
approximation plane method and a SURF method. The system developed in this work has shown not only the
robustness of this method to ambient lighting conditions due to indoor illumination or daylight from windows,
but also the high capability of its noise rejection for images taken in recording runs. This method has been found
to be highly tolerated in larger ambient illumination change than the used conventional method where
brightness-based pixel values are utilized. Based on this approach, the experiment has been successfully made in
the navigation test even if large ambient lighting condition was given to the robot, by means of the change in the
number of the luminescent lamps or in the night and the day.
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Fig.2 The acceptable range experimentally obtained to
illumination changes
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(a) The illumination condition
in a recording run

Fig.3 An environment used for the experiment of
illumination changes

(b) The illumination condition
in an autonomous run
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Fig.4 Experimental results obtained in the
environment of Fig.3
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Fig.5 The extraction of key points with SURF
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Fig.6 An environment used for the experiment of
position resolutions

Table 1 The position resolution in each parameter
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Fig.7 Experimental results of the position resolution

Table 2 The position resolution with approximate
plane of brightness and SURF
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