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Background
v Novel View Synthesis: Generating images of a

specific subject or scene from a specific point of
view, when the only available information are
pictures taken from different point of views.

v 3D Gaussian Splatting (3D-GS) shows excellent
quality and speed on this task.

Overview of MesonGS

Motivation of Compressing 3D Gaussians

v Sheer Volume: 𝟓	𝐦illion Gaussians are required
to represent the bicycle scene in the Mip-NeRF
360 dataset, occupying 1.3 GB of storage.

v Complex Multi-channel Attributes: 1) scale; 2)
quaternion; 3) Spherical harmonics; 4) opacity.

Results: Quantitative and Qualitative Comparison

Ablation Study: RAHT

Performance of Pruning Strategy

Ablation Study: Block-wise Quantization

Quantization Strategies for Different Attributes

Pruning 3D Gaussians based on the Importance Score

3D Gaussian Splats
v 3D-GS reparameterizes the point in point clouds as

a 3D Gaussian function:

v A 3D Gaussian splat contains: 
v 3D center 𝝁 ∈ 𝑹𝟑;
v Scale vector 𝒔 ∈ 𝑹𝟑;
v Quaternion 𝒒 ∈ 𝑹𝟒;
v Spherical Harmonics 𝑺𝑯 ∈ 𝑹𝒉;
v Opacity 𝒐 ∈ 𝑹.

Covariance 𝚺 = 𝐑𝐒𝐒$𝐑$
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v 30% of the 3D Gaussians contributes the 70% of the rendering result;
v Importance score of each Gaussian: I% = 𝑉&'()

* ⋅ ∑ 𝛼+,∈. Π/012 1 − 𝛼3 .

Attribute Transformation

v Transform Rotation to Euler angles;
v Voxelize 3D Center coordinates;
v Apply RAHT to Euler angles, Opacity, 0D-SH.

paper code

Finetune Strategy

v RAHT produces DC and AC coefficients. For
DC coefficients, we directly store them as 32-
bit floating-point numbers; for AC coefficients,
we perform block-wise quantization;

v For spherical harmonic coefficients in degrees
greater than 0, we use a codebook for more
compact compression.

v 𝝁 ∈ 𝑹𝟑:	Voxelization, fixed;
v 𝒔 ∈ 𝑹𝟑: Quant. Simulation;
v 𝒒 ∈ 𝑹𝟒: q -> Euler angle -> RAHT -> Quant. Simulation -> Euler angle -> 𝚺;
v 𝑺𝑯 ∈ 𝑹𝒉: 0D-SH -> RAHT + Quant. Simu. / 𝟏4D-SH -> Codebook;
v 𝒐 ∈ 𝑹: Quant. Simulation;

v Our method is
more universal.
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v Applying RAHT to
the scale vector can
cause high quality
degradation.


