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Laser odometry algorithm based on point cloud segmentation

LI Yifan'?, DU Shitong'?, LI Shuang'?, HUANG Lu'"?, YANG Zihan'?, CHEN Chong'*

(1. The 54th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang 050081,
China; 2. State Key Laboratory of Satellite Navigation System and Equipment
Technology, Shijiazhuang 050081, China)

Abstract: In this paper, we propose a feature extraction and matching method based on point cloud
segmentation to address the problems of information redundancy and interference of discrete points in laser
odometry algorithms. By utilizing the horizontal rotation scanning characteristics of mechanical LiDAR, the
point cloud data is segmented and clustered by scan lines, and edge points are extracted as line features and
surface points are extracted as surface features. Compared to traditional feature extraction methods, our
algorithm can effectively extract feature points with less distinctiveness and eliminate discrete points. The
algorithm not only reduces the computational complexity but also improves the accuracy and robustness of
positioning, which has great application prospects in robot navigation tasks. The performance of the
algorithm is validated through computer simulation and achieved good experimental results.

Keywords: LiDAR; point cloud; segmentation; feature extraction; feature matching; odometer
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Overview of characteristics and development of shadowed space positioning
and navigation technology

BAO Yachuan'?, YANG Menghuan'?, LI Jianjia'?, LI Jun'?

(1. The 54th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang 050081,
China; 2. State Key Laboratory of Satellite Navigation System and Equipment
Technology, Shijiazhuang 050081, China)

Abstract: The long and narrow closed physical structures and complex channel characteristics of
sheltered spaces, such as underground pipe corridors and building interiors, pose a significant challenge to
high-precision positioning and navigation. This article combs and analyzes the adaptability of typical
scenarios and technical means in sheltered space, and quantifies the challenges faced by high-precision
navigation and positioning in sheltered space. The future development of sheltered space positioning systems
is prospected, and a high-precision positioning and navigation system architecture suitable for complex
environments in sheltered space is designed. The network diagram is integrated. A hybrid positioning
network is built based on multimode systems such as ultra wide band (UWB), BeiDou pseudo-satellite, and
near-ultrasonic positioning to achieve full scene coverage in sheltered space. Compared with currently
commonly used radio positioning systems, it has achieved significant improvements in positioning accuracy,
coverage performance, and other aspects.

Keywords: shelter space; scenario analysis; means analysis; technical challenges; system architecture
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