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PS2-Net: A Locally and Globally Aware Network 
for Point-Based Semantic Segmentation 
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3D Semantic Segmentation

Deep Model

Input: 3D point cloud Output: segmented point cloud

?
- unordered
- irregular 

+ permutation-invariant
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Indirect methods 
ØTo circumvent the permutation invariance problem, indirect approaches 

convert point clouds into ordered and regular representations before feeding 
them into deep models. 

Multi-view Projection 
(2D CNN)

Voxel-grid Transformation 
(3D CNN)

However, both approaches result in severe loss of information. 
o Multi-view projection suffers information loss from occlusions and 3D to 2D projections. 
o Voxel-grid transformation suffers from quantization error and the high computational cost of 

3D CNN limits its scalability. 
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Direct methods 

C. R. Qi, H. Su, K. Mo, and L. J. Guibas. Pointnet: Deep learning on point sets for 3d classification and segmentation. CVPR 2017
C.R.Qi, L.Yi, H.Su, and L.J.Guibas. Pointnet++:Deep hierarchical feature learning on point sets in a metric space. NeurIPS 2017
Q. Huang, W. Wang, and U. Neumann. Recurrent slice net- works for 3d segmentation of point clouds. CVPR 2018

can not capture the local information
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PointNet [CVPR 2017]
PointNet ++ [NeurIPS 2017] RSNet [CVPR 2018]

fail to model geometric relationships among 
neighbor points
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Direct method - DGCNN

neglect global context

Computationally expensive

Y. Wang, Y. Sun, Z. Liu, S. E. Sarma, M. M. Bronstein, and J. M. Solomon. Dynamic graph cnn for learning on point clouds. ACM Transactions on Graphics, 2019 

EdgeConv: embed the relationship between a point and its 
neighbors, then use a max-pooling over local neighborhood 
to capture local geometric features. 
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Our Proposed Permutation Invariant PS2-Net 
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Exploitation of Local Structure 

• Use static KNN graphs 
• supervise local structure learning with spatial 

constraint
• analogous to the structure of images, where 

the neighborhoods of pixels remain fixed 
during convolution. 

• Apply two symmetric operations
• Max-pooling: emphasize the strong 

responses in the local regions
• Avg-pooling: preserve fine-grained local 

information
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Aggregation of Global Context 

• Global context provides scene-level semantic information, which can alleviate 
local confusions.

• NetVLAD reveals fine-grained global contexts due to the large receptive field 
and aggregation of the learned relationships with all points. 
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Results on S3DIS
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Results on ScanNet
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THANK YOU
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For more information, please visit our project website:
https://github.com/Na-Z/PS-2Net


