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Research on 3D Reconstruction of Large Ancient Buildings and Non—destructive Testing of
Structural Diseases Based on Laser Aerial Surveying
Zhanbin Liu
Guangzhou Engineering Survey Institute Co., Ltd. of Building Materials

[Abstract] To address the issues of contact damage and insufficient accuracy in traditional detection methods
for the protection of large ancient buildings, this paper proposes a three—dimensional reconstruction and
non—destructive testing scheme for structural diseases based on laser aerial surveying technology. Taking a
Tang Dynasty wooden hall in Guangdong as the research object, data was jointly collected by unmanned
aerial vehicle—mounted LiDAR and ground 3D laser scanner (TLS). Through point cloud preprocessing
(denoising, registration), Poson surface reconstruction and texture mapping, a 3D digital model of the ancient
building with an accuracy of £3mm was constructed. Based on the analysis of the geometric features of point
clouds, a non—destructive testing method for cracks (identification of sudden changes in normal vectors),
settlement (comparison of multi—period point cloud elevations), and deformation (calculation of verticality
deviation) was proposed. Three cracks (the longest being 1.2 meters) on the east facade of the hall body were
successfully identified. The maximum width is 2.5mm, the settlement of the northwest corner column is
4.8mm, and the eave corner is slightly warped (with a maximum deformation of 3.1mm). Research shows
that laser aerial surveying technology can achieve high—precision three—dimensional reconstruction and
non—contact disease detection of large ancient buildings, providing scientific data support for protection and
restoration.
[Key words] Laser aerial surveying; Large ancient buildings; Three—dimensional reconstruction; Structural
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