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Fig. 1 Physical topology of the intelligent monitoring

system based on machine vision
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Fig.2 Points for monitoring of the intelligent

monitoring system based on machine vision
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Fig.3 The composition of the intelligent monitoring system

based on machine vision for dam surface

displacement monitoring
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Fig. 4 The line about surface displacement of WY1-1
from October 2022 to January 2023
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Fig.5 Comparison of surface displacement measurement

between the system based on GNSS and machine vision
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Dam Surface Displacement Monitoring System Based on Machine Vision
LI Yi',LIU Cheng-dong',LIU Jian-sheng® . SHEN Guang-z¢'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. Yuyao Reservoir Management Service Center, Yuyao 315400, China)

Abstract: Conventional dam displacement monitoring methods are often associated with large errors and low efficien-
cy. Manual monitoring methods cannot provide continuous real-time monitoring, while automated monitoring methods,
such as total station robot and GNSS, are affected by weather and have limited accuracy for vertical displacement. To o-
vercome these shortcomings, this study proposes a new intelligent monitoring method for dam displacement based on ma-
chine vision. The method utilizes the internet of things and intelligent disaster recognition algorithm to convert picture da-
ta into deformation data, enabling ultra-high precision non-contact real-time measurement of the dam. The monitoring
system was tested at Lianghui Reservoir, the results demonstrate that the operation of monitoring system is stable, and
the horizontal and vertical monitoring accuracy are both 1. 5 mm. The proposed method has the potential to be widely ap-
plied in other water conservancy projects for surface displacement monitoring.

Key words: dam surface displacement; automated monitoring; machine vision; Lianghui Reservoir





