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(Adaptive Sampling-Based Particle Filtering for Solving the Rank
Deficiency Problem of Robot Localization in Corridor Environments)
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(Suhyeon Kang, Yujin Kwon, Heoncheol Lee)

Abstract :

This research addresses the problem of robot localization in corridor environments using LiDAR (Light

Detection and Ranging). Due to the rank deficiency problem in scan matching with LiDAR alone, the accuracy of
robot localization may degenerate seriously. This paper proposes an adaptive sampling-based particle filtering method
using depth sensors to overcome the rank deficiency problem. The increase in the sample size in particle filters can be
considered to solve the problem. But, it may cause much computation cost. In the proposed method, the sample size of
the particle set in the proposed method is adjusted adaptively to the confidence of depth sensor data. The performance
of the proposed method was test by real experiments in various environments. The experimental results showed that
the proposed method was capable of reducing the estimation errors and more accurate than the conventional method.

Keywords : Robot localization, Particle filter, Rank deficiency, Corridor environments
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Fig. 1. The Problem of Rank Deficiency in Feature-Sparse Corridor
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Table 2. Depth Value Errors Depending on Object Position in Image Plane
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Table 4. Comparison Results of Robot-Object Relative Position
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