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Robust Localization via Sequential Map Matching
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Abstract: This study proposes a method to provide the localization accuracy within 0.3 m for the land ve-
hicles. The localization via feature point matching between monocular camera and the pre-built map has a
potential to achieve desi-meter accuracy without using expensive sensors such as LIDAR. The accuracy of
localization is stable when the number of matched feature points is sufficient, however in a scene where the
feature point matching is difficult to be performed due to the illumination change, the accuracy of localization
can be degraded since the decrease of matched feature points makes the localization accuracy unstable. The
proposed method uses feature points in the sequential time-series images to pseudo-increase the number of
feature point matched with the map, which improves the robustness against the environment where the fea-
ture point matching is difficult to perform. The experiment showed the result that the proposed method has
improved the accuracy of the localization when the number of matched feature points is reduced. Evaluation
in the real environment with the illumination change or lack of texture, the availability of localization within
0.3m accuracy has been improved to around 100% with the proposed method while that of the conventional
method is around 70%.
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Fig. 1 (a) object based feature (b) point based feature. Com-
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Fig. 2 Overview of localization using feature point matching.
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feature point matching is degraded.
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Fig. 4 Key idea of the proposed method.
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