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Abstract

This article focuses on the research of 3D digital modeling technology for urban rail infrastructure,
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with a particular emphasis on the collection, preprocessing, automatic modeling, and model opti-
mization methods based on laser point cloud data. Furthermore, the application effects of 3D mod-
els in visual management platforms are further explored. A multi platform collaborative laser scan-
ning data acquisition scheme is proposed to address the complex equipment and high difficulty of
data acquisition in urban rail transit environments. A strict data preprocessing standardization
process is established to ensure high accuracy and consistency of the collected data. In the auto-
matic modeling stage, efficient automatic generation and fine display of device models are achieved
through white mold construction, texture attachment, and optimization strategies of geometry and
texture, achieving both accuracy requirements and storage and transmission efficiency. The final
constructed 3D model was imported into a visual management platform based on building infor-
mation technology, the Internet of Things, and GIS, achieving real-time monitoring and dynamic
management of equipment status, and improving the operational efficiency of the entire lifecycle of
infrastructure.
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Figure 1. Schematic diagram of point cloud
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Figure 2. Specialized vehicles equipped with laser scanners
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Figure 3. Drones equipped with lightweight laser scanning equipment
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Figure 4. Point cloud model after denoising treatment
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Table 1. Performance comparison of dynamic target removal algorithms
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