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Abstract
Given the widespread issue of disconnect between physical entities and design information in
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existing industrial facilities, this paper selects a complex campus sewage treatment station as the
research object and proposes a BIM reverse modeling method based on mobile 3D laser scanning.
The study elaborates on the key technologies involved in the entire process, from refined scanning
planning and point cloud fusion processing to the reconstruction of informational models. The re-
sults indicate that the reverse-engineered BIM model holds significant practical engineering value
in typical operational and maintenance scenarios such as collision detection and asset inventory.
This method not only significantly enhances the comprehensiveness of data acquisition and model-
ing efficiency but also substantially reduces field data collection time. Moreover, compared to tra-
ditional measurement approaches, providing a high-precision “digital twin” foundation for the dig-
ital transformation and intelligent operation and maintenance of existing sewage treatment sta-
tions. The research demonstrates the reliability and application value of 3D laser scanning and BIM
technology in the reverse engineering of industrial facilities, providing important practical guid-
ance for promoting the digital transformation of water infrastructure.
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Figure 1. Point cloud map of sewage treatment station
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Figure 2. Comparison diagram of point cloud and BIM model
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