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DRandLA-Net: A Point Cloud Classification Model for Large-Scale 
Photogrammetry in Complex Scenes 

Abstract 
In this paper, we propose an enhanced model for large-scale point cloud semantic 
segmentation based on the RandLA-Net neural network architecture. Our model aims to 
capture both fi-ne-grained details and coarse-grained semantic information by 
deepening the depth of the dilated residual structure, redesigning the connections 
between the encoder and decoder, and improving the internal connections between the 
decoders. This leads to the creation of a three-dimensional point cloud semantic 
segmentation neural network model, DRandLA-Net, specifically designed for large-scale 
photogrammetric measurement. Our model achieves an overall accuracy of 90.97% and 
87.42% on public and self-built datasets, respectively, with an average intersection-
over-union (IoU) of 53.84% and 42.54%, respectively. Compared to the segmentation 
results of the RandLA-Net model, our model improves the overall accuracy by 1.19% and 
2.28%, and the average IoU by 1.15% and 2.94%, respectively. Additionally, our model 
demonstrates excellent generalization ability. 
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2. MATERIALS AND METHODS  
2.1. Study Area 

Figure 1.

2.2. RandLA-Net model main module components 
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Figure 2.  

2.3. DRandLA-Net model 

Figure 3.
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Figure 4.

2.4. Experimental environment and parameter configuratio 
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2.5. Precision evaluation index 
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3. RESULTS 
3.1. Results of classification experiments on SensatUrban dataset 

Table 1. 

54.06 

80.16 98.59 93.07 41.05 52.21 

57.03 35.45 81.15 39.48 72.26 
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Table 2. 

 
 
 

53.84 90.97 
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Figure 5.

3.2. Experimental results of classification of HPU dataset 

 
Figure 6. 
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Table 3. 

68.50 84.26 89.73 17.40 53.48 7.51 44.48 12.49 5.06 
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Table 4. 

 
 
 

42.54 87.42 

Figure 7.
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3.3. Ablation experiment 

Table 5. 

 
 83.48 35.28

 
87.42 42.54

4. CONCLUSIONS 
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