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Abstract

This study proposes an ICP-SLAM system that constructs real-time high-precision terrain
information using the ROS2 Humble framework and YDLidar X4 Pro. To address the computational
load issues of existing systems, data communication was optimized based on ROS2’s DDS scheme, and
precise alignment of point cloud data was performed using the ICP algorithm. As a result of a
demonstration experiment conducted in the corridor on the 7th floor of a campus lecture building
(approximately 50m section), the system demonstrated terrain mapping performance without data loss
during a travel time of about 140 seconds. In particular, time-series analysis revealed a maximum
measurement distance of 4.6m in the open corridor section, and accurately projected the geometric
characteristics of the terrain by reflecting distance changes of up to 0.8m in real-time upon obstacle
detection. Furthermore, the constructed map showed high consistency with the actual physical
structure, proving that stable position estimation and map updates are possible even in complex obstacle
environments. This study presents a method for implementing a ROS2-based integrated system for
practical terrain information construction and is expected to contribute to the advancement of spatial
perception technology for autonomous robots and drones in the future.
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1% 4. LiDAR 2D equipment movement experiment in the
7th—floor hallway of the campus Creative Hall
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