
The proposed method for a 3D semantic labeling uses supervised machine learning based on features 

extracted from LiDAR point-attributes, textural analysis, and geometric attributes: 

- The used LiDAR point-attributes are intensity value, a return number and a number of returns. 

- Textural properties are acquired by applying methods LoFS (Locally Fitted Surfaces) [1, 2], k-NN 

(k-nearest neighbors) and with an extraction of verticality ratio within the local neighborhood of 

LiDAR points.  

- Geometric attributes are achieved with DMP (differential morphological profiles) [1, 3] and top-

hat operators [4]. 

In order to obtain a 3D semantic labeling, a multiclass machine learning with an OvO (One-vs.-One) 

strategy is applied, where for each instance of machine learning, a genetic algorithm is applied in order 

to select only the relevant attributes for the process of learning.  
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