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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Motivation

⚫ GS compression has two different branches: generative compression and traditional
compression

⚫ Generative compression: MPEG WG4

⚫ input/output: ground truth/synthetic images

⚫ 3D GS and its variants as intermediates, such as implicit feature domain

⚫ Traditional compression: MPEG WG7

⚫ Input/output: 3D GS

⚫ Using point cloud encoder to generate bitstream
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Motivation

⚫ Generative compression

⚫ high compression ratio + high PSNR

⚫ Very slow encoding and decoding speed: operation on the implicit data field

⚫ Traditional compression

⚫ High coding and decoding speed

⚫ Easy understanding and stable operation on the explicit data field

⚫ Low compression ratio and low PSNR
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Motivation

⚫ How about combining the above two methods?

⚫ Therefore, we propose HybridGS

⚫ Generating compact and explicit 3D GS data first

⚫ Using a mature point cloud encoder to code
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Framework

Dual-channel sparse representation: 1) sparse representation of feature; 2) primitive
sparsification
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Framework

⚫ Sparse representation of feature
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⚫ Sparse representation of feature
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Framework

⚫ Sparse feature Quantization [1]

[1] Ye, Chengxi, et al. "Robust Training of Neural Networks at Arbitrary Precision and Sparsity."arXiv preprint arXiv:2409.09245 (2024).
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Framework

⚫ Primitive sparsification
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

High-efficiency coding

⚫ Two implementations: 1) revise the point cloud encoder interface; 2) split explicit GS
into multiple “xyzf” or “xyzrbg” file

GS
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

High-efficiency coding

⚫ Two rate control methods

1) controlling primitive number

2) adapting feature bit depth (BD)
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Experiment

⚫ Performance
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Experiment

⚫ Coding time
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Experiment

⚫ Rate allocation
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Experiment

⚫ Rate control
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Introduction

HybridGS: High-Efficiency Gaussian Splatting Data Compression using Dual-Channel
Sparse Representation and Point Cloud Encoder

Conclusion

⚫ We propose a new 3DGS compression method, HybridGS, which first
generates an explicit and compact 3DGS file and then uses canonical point
cloud encoders to realize high-efficient coding and flexible rate control

⚫ HybridGS reports comparable performance with SOTA methods and faster
encoding and decoding (from over 1 min to 0.4s-1.7s)

⚫ HybridGS demonstrates characteristics of interpretability, compatibility, and
alignment with the demands of standardization

Limitation

The optimal compression efficiency of HybridGS is lower than end-to-end methods
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