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Semantic Segmentation of Point Clouds Considering the Geometric

Structural Characteristics of the Rotary Kiln

ZHENG Qi', ZOU Jingui', HE Yifeng', ZHAI Ruoming', CHENG Zhixin'
(1. School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China)

Abstract: Aiming at the problems of the traditional point cloud semantic segmentation deep learning method in the rotary kiln wheel belt recogni-

tion, such as the small number of training samples, the lack of geometric features, and the sparse proportion of wheel belt structure, we proposed

a rotary kiln point cloud segmentation method based on data augmentation and multi-feature description. We used it as the original data to con-

struct the rotary kiln point cloud dataset, and used PointNet, PointNet++ and PointNetCNN network to train the segmentation model for wheel

belt extraction of the rotary kiln. We improved the local feature expression ability of point cloud by designing the curvature and normal vector

geometric feature descriptors, and used the data augmentation method to solve the problem of small number of samples and the unbalanced num-

ber of semantic class samples. In order to verify the proposed method, we compared and analyzed the influence of designed geometric descriptors

and data augmentation methods on the results of semantic segmentation deep learning in PointNet, PointNet++ and PointCNN network models.

The three accuracy indexes of OA, mloU and mAcc show that the segmentation effect of cylinder, wheel belt and miscellaneous points in the rota-

ry kiln has been improved, which provides a practical and effective solution for subsequent rotary kiln related projects.

Key words: rotary kiln, laser point cloud, data augmentation, multi-feature description, semantic segmentation method of point cloud
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