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Over-under-excavation Detection Based on Digital Image of
Water Diversion Tunnels and Its Application
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Abstract; In order to effectively reduce the amount of over-under-excavation in the perimeter rock excavation of small
cross-section diversion tunnels, an over-under-excavation detection method based on image processing technology is a-
dopted based on the Dashanling Tunnel Project of Quanmutang Reservoir. A digital camera is used to collect image da-
ta of tunnels, and point cloud data processing, three-dimensional surface reconstruction, and image splicing and unfol-
ding are performed to realize the detection of over-under-excavation of the tunnels and verify the validity of the proposed
method when it is applied to diversion tunnel projects. The effectiveness of the proposed method in the water diversion
tunnel project is verified. The application results show that: by comparing and analyzing the actual contour of the 3D
surface reconstruction and the designed excavation contour, we can calculate the value of over-under-excavation, the
area of over-under-excavation and the volume of over-under-excavation of the diversion tunnel, and construct the geo-
logical unfolding map of the tunnel through the image splicing and rectification, which can visualize the peripheral in-
formation of the rock such as nodal sketches, and provide a basis for the subsequent adjustments in the design and con-
struction of the tunnel.
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