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1. A factorized design is proposed to entropy encode
3DGS based on a correlation analysis of Gaussian
attributes that indicates a weak correlation in par-
ticular between spherical harmonic AC components.
2. A parameterized design is further proposed us-
ing common distributions to govern Gaussian at-
tributes, including rotation, scaling, opacity, spher-
ical harmonic AC.
3. An adaptive quantization finally completes the
design of entropy encoder EntropyGS for pre-
generated 3DGS models with competitive rate-
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distortion performance.
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Normalized Mutual Information Heatmap in R Channel . Normalized Mutual Information Heatmap in G Channel g Normalized Mutual Information Heatmap in B Channel
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Sggsitiwty of each group of parameter on quantization error
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Attribute Q Entropy Actual Overhead ( % )

Rotation 8 6.243 6.261 0.29
Scaling 8 6.769 6.775 0.09
Opacity 8 6.337 6.342 0.08
SHAC 4 2.436 2.446 0.41
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Quantization Depth
Attributes Ours-L.  Ours-M  Ours-S

Geometry 17 16 15-16
Rotation 8 8 7
Scaling 8 8 7
Opacity 8 8 7
SHDC 8 8 8
SHAC 4-5 34 2-4
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Mip-NeRF 360

Tank & Temples

Method APSNRT ASSIMT ALPIPS| Ratioc'4 APSNRT ASSIM{ ALPIPS| Ratio® 1

3DGS [12] - - - - - - - -
LightGaussian [8] -0.25 -0.005 0.016 17.24 x 0 -0.005 0.012 17.27 x
C3DGS [19] -0.23 -0.014 0.024 26.23 x -0.04 -0.009 0.011 23.26 x
MesonGS [22 -0.37 -0.009 0.013 23.23 x -0.04 -0.001 0.006 24.83 x
CompactGS [15] -0.38 -0.014 0.025 15.28 x -0.39 -0.014 0.023 10.96 x
EntropyGS (Ours)-M -0.04 -0.007 0.012 28.25 x 0.15 -0.005 0.013 27.56 x

Table 3. 7 Mip-NeRF 360 fil Tank & Temples ¥{ffafit FXF I k. FERMabad, BAESERAMAR R, 56 r4ite
underlined . FATHETESR MR m R4 LR RN, SCBLT B e PSNR.  HORFORIEGRE (BRI R A4S

BRI -
CPU coding time GPU coding time
Method Encoding Decoding Encoding Decoding
EntropyGS (Ours)-M 16.4s 13.8s 3.6s 0.2s

Table 4. £ Mip-NeRF 360 Iy CPU il GPU Zgfidfsf[a] i1
i

Method PSNR  Size (MB)
Original 3DGS 27.28 760.1
+ Importance Pruning 25.54 266.0
+ Geometry Pruning 25.45 264.4
+ Optimization 27.42 264.4
+ Quantization 27.24 41.5
+ Entropy Coding 27.24 32.2
+ G-PCC 27.24 26.9

Table 5. JHREIAFSE: 7E Mip-NeRF360 i, 4584
— U85 3DGS YTE Y i BRI

10 fE L, M MBI (B, Z i
FIRERBTBL) o XKW T AT M H EntropyGS )
Kby, EFEATR EUE— 2RI HOL R, KF 3DGS
BRI T 10 A, [RIFSE 3T R G A AR o

5. Hiik

LA 3D ey 37 s 0 TR A A4 S VTR AL Y 3 AL A
B, FATGIAT =R B AR R %, LTIHNT
Gt 3D il A UERI . SCIREE R ERH], AT
TE LI TE M R AP RE Y A IF, IR PR A5 f] BRI T35
B (TR, EntropyGS XA T A7
TR, b 7 2 T TR M TS . BRI LRI
AT BRI RS IR ] PR T B A
EARTT DAL % JE K SHAC Z M S8 M2 AV AE 3
ARSI AR R IERE, ARSI X R
s LRI, AR R AR A Ak .
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