
1. Point cloud processing: improve the feature extractor 
to learn both local and global context

2. Point cloud generation: adopt a more efficient 
manner to modulate the point morphing

3. Point cloud distance: improve the visual quality of 
generated point cloud
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Input:
Partial Point Cloud

Output:
Completed Point Cloud

Challenges and contributions

Output (Train with
Chamfer Distance loss)

Ground Truth

EdgeConv [Wang et al. 2019]

Point morphing [Groueix et al.2018]

Our framework

Our approach

SpareNet

• Our encoder E is built with 
four sequential CAE blocks

• MLP 𝐅2 predicts a gating 
vector 𝜼 leveraging both the 
local and global context for 
feature activation

(a) Channel-Attentive EdgeConv (CAE) 

(b) Style-based Point Generator 

(c) Adversarial Point Rendering

• We first normalize 𝒉!"
to $𝒉!" batch-wisely

• Then we de-normalize
$𝒉!" according to the 
style code g

We propose the channel-attentive EdgeConv

We regard the shape feature as style code that modulates 
the normalization layers during folding

We project the completed points to depth maps with a 
differentiable renderer and apply adversarial training to 
advocate the perceptual realism under different viewpoints

Point cloud completion

• Point rendering: end-to-end 
differentiable rendering from 3D point 
cloud to 2D depth maps

(c) Adversarial Point Rendering
• Adversarial: a discriminator that 

discriminates the rendered 2D 
Depth maps

(d) Total loss
• Point domain loss:
• EMD loss between coarse output and GT
• EMD loss between final output and GT
• Fidelity loss between final output and input

• Image domain loss
• Depth map matching

• Adversarial loss: 
• Mean Square Error loss
• Discriminator feature matching

• Expansion loss
• Regularize surface elements during folding

Experiments (ShapeNet dataset)
Completion results: Depth maps:

Earth mover distance:
Ablation:


