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Pipeline: Block-Based Gaussian Reconstruction 

Contributions:
• A simple and effective visibility-based partitioning 

strategy
• Hierarchical neural Gaussian representation tailored for 

block-based reconstruction
• Several effective training strategies

Visibility-Based View Partitioning 
An image is included in the training set  for block ݆ if the 
number of visible points exceeds a threshold :

Visibility Mask Generation 

An overview of HUG. (a). The sparse point cloud from COLMAP is used to uniformly partition the 
scene into blocks. (b). For each view, visibility masks for all blocks are generated by reprojecting 3D 
points within blocks into the image space and segmenting corresponding visible regions. (c). Views are 
assigned to training block j if the visible sparse point cloud exceeds a threshold. (d). During training 
each block, anchors within the view frustum are selected based on their position and level. These 
selected anchors infer the neural Gaussians used for rendering and are optimized using our hierarchical 
weighted image supervision along with other constraints. (e). All trained blocks are seamlessly merged 
and rendered.

Hierarchical Weighted Image Supervision 

Dynamic Gradient Threshold 
The gradient threshold for splitting is gradually decreased 
during training: , where ݅ is the current 
iteration number, ܯ is the interval, and ߟ is the decrease 
rate. 

Qualitative comparison  

Quantitative comparison  

*best scores red, second best orange, third best yellow


