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Map construction of variable-height lidar odometry in
indoor uneven ground environment

LIU Ziming"*?, CHEN Chin-yin>*", LI Yang**, PENG Wenfei'
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbo Institute of Materials Technology & Engineering, Chinese Academy of Sciences, Ningbo 315201, China;
3.Key Laboratory of Robotics and Intelligent Equipment Technology of Zhejiang Province, Ningbo 315201, China )

Abstract: This paper proposes a matching algorithm on line and surface features by exploiting the characteristics
of a variable-height lidar, which can be used in the structured indoor environment with uneven ground. Firstly,
with the new algorithm, the edge points and plane points from the point cloud are obtained to fit line segments
and planes. Based on the line segment and plane geometric constraints, feature matching conditions are obtained
to build a constraint equation. The robot pose can then be calculated from the constraint equation. Finally, the
calculated vertical pose transformation information of the robot is compensated, and used in the laser point cloud.
The indoor grid map is constructed by a two-dimensional laser with a compressed laser point cloud. The
algorithm is validated experimentally with Gmapping. A comparison with the variable-height lidar odometry
algorithm is illustrated, which shows that the composition accuracy of the mobile robot is improved.

Key words: variable-height lidar; simultaneous location and mapping; feature match; occupancy grid map
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