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Abstract: To overcome classification challenges in complex road scenes caused by mutual oc-
clusion of point clouds, facility structural defects, and scarcity of incomplete point cloud
samples, this paper proposes a point cloud classification method for road ancillary facility
based on PointNet+ +. By constructing a point cloud dataset of road scenes encompassing
typical facilities such as roadside trees, road lamps and trash bins, and leveraging the multi-
scale feature extraction capabilities of PointNet+ -+, the model is trained solely on complete
point cloud data to investigate its robustness in classifying both complete and incomplete
point clouds. The results show that the classification accuracy of complete point clouds rea-
ches 93. 6%, while that of incomplete point clouds exceeds 90% , significantly outperfor-
ming traditional manual feature methods. This demonstrates PointNet+ + ’s strong fault

tolerance for point cloud defects, providing technical support for automated facility recognition in
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smart road inspection systems and the repair of urban 3D point cloud defects.
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