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Application of 3D Laser Scanning in Slope Monitoring
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Abstract: In order to improve the accuracy of slope displacement monitoring and enhance the effect of slope disaster prevention, the
application of 3D laser scanning in slope monitoring was studied. The point cloud data of slope is obtained by using 3D laser scanner; the
Kalman filtering algorithm is used to judge the optimal state of the slope point cloud data by referring to the state transition matrix of the
slope point cloud data itself and the observation data, and the noise reduction processing is carried out for the collected noisy slope point
cloud data. Scan the slope point cloud data after noise reduction, extract the characteristic points of the point cloud data by using curvature,
build a spatial coordinate system by using the characteristic points not in the same coordinate system, set some characteristic points as the
coordinate system position parameters, compare the coordinate system position parameters at different time points, and determine the
displacement change of a point on the slope. The results show that the research method can realize the noise reduction of the slope point
cloud data, the difference between the displacement monitoring and the actual displacement of each characteristic point is less than
0.6 mm, and the displacement error obtained when monitoring the slope displacement is less than 3 c¢m, which improves the slope
displacement monitoring accuracy and provides a scientific basis for the prevention of slope landslide geological disasters.
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Fig.1 Slope monitoring process
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Fig. 2 Original 3D point cloud data of the experimental subjects
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