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Our novel algorithm: Sorting multi-dimensional data into locally smooth 2D grids.
Allows us to group 3D Gaussian Splats with similar attributes close together in 2D.

Parallel Linear Assignment Sorting

3DGS attributes are regularly sorted. A smoothness regularization is applied during training.
This enforces the scene to be well-compressible.

Training method

Organize the parameters of 3D Gaussian Splatting (3DGS) scenes into a 2D grid. Enforce local smoothness during
training. Then leverage off-the-shelf image compression to store the attribute images for a high compression rate.

Compact 3D Scene Representation via
Self-Organizing Gaussian Grids
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Contributions

Novel compact scene representation, structuring the high-
dimensional features in a smooth 2D grid.

Efficient 2D sorting algorithm called Parallel Linear Assignment
Sorting (PLAS) that sorts millions of parameters in seconds.

Simple to use interface for (de)-compressing 3D scenes,
compatible with 3DGS renderers.

Storage size reduction by a factor of 17x to 42x while maintaining
high visual quality.

22x compression

3DGS Compression Leaderboard

3DGS.zip: A survey on 3D
Gaussian Splatting Compression

Methods

Open survey comparing
the performance of
3DGS compression methods.

Metrics: PSNR, SSIM, LPIPS, Size [Bytes], Number of Gaussians

Datasets: Tanks & Temples, MipNeRF 360, DeepBlending, and
SyntheticNeRF (Blender). 

Grids of 3DGS attributes

A single Gaussian splat needs 59 attributes to render.
We can reshape the attributes of a scene of n Gaussians
into a grid of shape 

MoDL: Model-based Deep
Learning for Computer Vision

Problems

Gaussian Splat

We are leveraging off-
the-shelf image

compression to reduce
the size of 3DGS

attributes.

The Truck scene, trained with our method, compressed
in different formats. Marked in bold is the compression
method used in our experiments for all datasets
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When compressing 3D scenes, we care about the fidelity of the rendered 2D
views. We are not bound to a specific configuration of Gaussian splats. We

can mold the splats during training to be well-compressible.
We leverage this to enforce neighboring splats to share attributes, e.g.

neighbors in xyz sharing the same rotation values.

Key Insight

3DGS: PSNR 25.44 Ours: PSNR 25.56

Sorted attribute grids of the LEGO scene
over the training progress. The grid grows
as more Gaussians are added.


