
Progressive Gaussian Transformer with Anisotropy-aware Sampling for 
Open-vocabulary Occupancy Prediction

• Progressive Gaussian densification for detailed scene modeling 
• Improves feature learning with anisotropy-aware sampling
• Achieves SOTA performance (+14.3% mIoU)

Key Contribution

a) Gaussian Representation.

Quantitative Performance

TL; DR: Progressive densification makes sparse Gaussians effective for 3D 
occupancy prediction task.

Overview Architecture

b)   Progressive Online Densification.

c)    Anisotropy-aware Sampling.

Each Gaussian encodes geometry and text-aligned feature.

We iteratively refine the scene by adding Gaussians in under-represented 
regions.

Sampling within Gaussian ellipsoids improves feature aggregation.

Qualitative Performance
Accurate geometry and open-vocabulary semantics across 
diverse scenes

Start with sparse Gaussians → progressively densify under-represented regions 
→ refine features via anisotropic sampling
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Zero-shot generalization
Generalizes across datasets without retraining.

Scan for code & demo

Achieves state-of-the-art performance on Occ3D-nuScenes, especially on small and 
geometrically complex objects.


