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Abstract

In this paper, we propose a 4D Gaussian Splatting compression framework that spatially packs aligned Gaussian attribute
information, enabling efficient encoding and decoding with only two encoders and decoders while maintaining compatibility with
commercial video codecs. The proposed method separates the Gaussian attribute data into essential information for scene
reconstruction and the AC components of spherical harmonics (SH) coefficients for direction-dependent color representation, which
are packed into two frames and hierarchically encoded. This structure supports progressive transmission, allowing the rendering
quality to be gradually improved according to transmission conditions. In addition, the conventional quaternion-based rotation
representation is replaced with a log-map-based three-dimensional vector representation, which maintains temporal consistency of
rotational attributes between frames and improves compression efficiency. Experimental results show that, compared with the video
codec - based attribute-wise Gaussian Splat compression method, the proposed approach achieves average BD-rate reductions of
-5.60% in terms of Peak Signal-to-Noise Ratio (PSNR) and -3.72% in terms of Structural Similarity Index Measure (SSIM),
demonstrating that it effectively enhances compression efficiency while preserving visual quality.
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Fig. 1. Packing structure of Gaussian attribute in the 2D grid packing-based 3D Gaussian Splatting compression method
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Gaussian Splats Attribute Videos

Reconstructed Gaussian Splats
Attribute Videos

12l 2. HICR 2| 7|8 GSC F - 553 XK (Zhejiang University, MPEG 7|11)
Fig. 2. Block diagram of video codec-based GSC encoding and decoding processes (Zhejiang University, MPEG Contribution)
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Fig. 3. Proposed 4DGS encoding and decoding processes
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Table 1. Quantization parameters (QP) for gaussian attributes

Rate 1 Rate 2 Rate 3 Rate 4
Scale 21 16 11 6
Rotation 27 22 17 12
Opacity 31 26 21 16
SH-DC 29 24 19 14
SH-AC 1~3 37 32 27 22
SH-AC 4~8 43 38 33 28
SH-AC 9~15 49 44 39 34

Position (MSB) lossless lossless lossless lossless

Position (LSB) lossless lossless lossless lossless
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% 02 At ds

M GS U= U CiH] MekSk= Weie| BD-rate

Table 2. BD-rate and decoding time performance comparison between
the proposed method and video codec-based per-attribute GS com-
pression method

) 0, i
seqvence | SR | sy | tme 1o
Bartender -6.71% -5.31% 101.31%
Breakfast -6.77% -3.78% 102.20%
Cinema -3.33% -2.07% 100.61%
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