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A two-layer hierarchical framework is used for the contextual classification of LiDAR point clouds. The 

supervised approach classifies points and segments, respectively, with two independent Conditional 

Random Fields (CRF). The methodology extends the work of [1] by applying Voxel Cloud Connectivity 

Segmentation [2] for the aggregation of points. The probabilistic outputs of the point-based CRF are 

able to affect the segmentation process. This improves the segmentation in each iteration step and 

reduces the amount of under-segmentation errors.  

Features based on the intensity values and the geometry in a local point neighborhood are used. Fast 

Point Feature Histograms (FPFH) [3] are extracted in addition to [1]. The classification also considers 

contextual segment features. They model the distribution of object classes in a local neighborhood as 

well as the position and the orientation of each segment with respect to the closest road segment. 
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