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Abstract: Three-dimensional reconstruction technology has gradually become a key means of safety detection during the operation

(School of Internet of Things Engineering, Faculty of Informatics, Hohai University, Changzhou

of water diversion tunnel. Affected by the special hydrological environment noises of the tunnel, data acquisition equipment and carri-
er motion, the collected point cloud data will inevitably suffer from noise interference, resulting in a lack of useful information, which
is not conducive to the three-dimensional reconstruction. Therefore, a point cloud denoising algorithm based on sonar data feature
points is proposed to achieve the noise denoising of tunnel point cloud data. Firstly, according to the characteristics of the sonar point
cloud data of the water diversion tunnel, the visual distance and perspective vector feature parameters are defined; Secondly, the point
cloud drift vector is estimated by coupling the perspective vector and point cloud normal vector, and the probability density distribution
of the perspective distance parameter is estimated by using the kernel function method to estimate the drift distance; Finally. the drift
algorithm is used to achieve the noise filtering while maintaining the characteristics of the point cloud model. Experimental results
show that the proposed algorithm can remove the data noise of the tunnel point cloud model while maintaining the detailed characteris-
tics of the diversion tunnel model, and provide a high-precision point cloud data model for the detection of subsequent tunnel diseases.
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