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Abstract: In response to the application requirements of 3D laser scanning technology in hydraulic tunnel measurement, we systematically ana-
lyzed the technical difficulties and bottlenecks in the application of this technology in hydraulic tunnels, and proposed a solution to build a quali-
ty monitoring and operation deformation management system for hydraulic tunnels based on 3D laser scanning technology. By building a proto-
type system platform for quality monitoring and deformation detection in hydraulic tunnel construction, we used technical means and software to
solve the technical difficulties of 3D laser scanning application in hydraulic tunnel measurement, and achieved tunnel point cloud data collection,
point cloud data processing, tunnel scene information extraction and calculation. By deeply integrating 3D point clouds with traditional measure-
ment data and geological information, we provided the multi-dimensional, multi-modal, dynamic, and refined data support for the quality moni-
toring and safety detection of hydraulic tunnels throughout their entire life cycle, forming a monitoring and detection closed-loop management
system of “real-time update, on-time processing and timely feedback” and “well managed, controllable, and smooth use”.
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