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Research on the Spatial Surveying Accuracy of SLAM Systems Utilizing Handheld LiDARs
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Abstract: The development of smart city initiatives, industrial digital transformation, and emergency safety assurance
has imposed higher demands on the accuracy, adaptability, and timeliness of spatial surveying. Traditional surveying
methods, constrained by limitations such as equipment configuration, operational environments, and positioning
conditions, are unable to meet surveying requirements in confined, enclosed, satellite-free, or emergency scenarios. In
contrast, handheld LiDAR-based SLAM technology can simultaneously perform positioning and model construction,
thereby overcoming many of the shortcomings inherent in traditional surveying methods. Clarifying the working
principles, application value, and precision constraints of 3D surveying technologies, and proposing systematic
optimization schemes, holds great significance for promoting 3D surveying technologies and enhancing the overall level
of spatial digital operations.
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