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Abstract:

When acquiring point clouds and performing 3D reconstructions,

various mnoises will inevitably appear.

Traditional filtering algorithms mainly rely on probabilistic model assumptions, but due to the complexity of the environment,

traditional filtering algorithms cannot achieve good filtering effects. In addition, traditional filtering algorithms often need to

traverse the samples one by one, so it is time-consuming. In order to solve this problem, a point cloud filtering algorithm based

on deep convolutional generative adversarial networks (DCGAN) is proposed. The eigenvalue and entropy value of the point

cloudare calculated, and then it is assigned to the point dimension category (1D, 2D, 3D) according to the entropy value. The

different clusters are established for different dimension categories, and the dimensional category of the point cloud corresponds

with the geometric characteristics of the point, and then it is clustered in each clusterby DCGAN. The noises such as high

entropy points and outlier points are excluded to achieve filtering purposes. The experimental results show that, in comparison

with the traditional radius filtering method and statistical filtering method,

the proposed filtering method has good filtering

effect, its processing speed is increased by 5.8 times and 2.5 times, respectively, which basically meets the requirements of

high accuracy and high efficiency of point cloud filtering.

Keywords: point cloud filtering; DCGAN; covariance characteristic; cluster analysis; deep learning; 3D reconstruction;

noise reduction
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