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Surface Deformation Monitoring and 3D Reconstruction Technology for Rock Fill Dams Based

on Drone Oblique Photography

FU Shuai
Sinohydro Bureau 12 Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract: Surface deformation observation of rockfill dams is an effective way to detect the stability of dam structures. Traditional
monitoring methods have disadvantages such as few monitoring points, poor accuracy, and difficulty in obtaining a complete
deformation field. In response to this issue, a systematic study was conducted on the main technology of surface deformation
monitoring and 3D reconstruction of a large hydropower dam in Southwest China based on unmanned aerial vehicle oblique
photography. By developing a scientific and reasonable aerial photography plan, improving the data collection method in high-altitude
areas, establishing accurate 3D models, and utilizing multiple point-cloud registrations to extract surface deformation information, the
technical path design of the entire process is completed. Engineering project practice has proven that this method can quickly establish
high-definition 3D models of dam surfaces. Based on the comprehensive monitoring of dam surface deformation “point - line -
surface", it can provide an effective guarantee tool for the safety evaluation of the entire life cycle of rockfill dams.
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