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Explicit « High Mem Consumption
3DGS Discrete « Fast Rendering « Hard to Fit Continuous
Alpha Blending Surface
Implicit
: « Better Continuous .
INR Continuous Surface Fitting Low Rendering Speed due to

Dense Sampling

Volume Rendering Mem Efficient

We propose GVKEF:

v" Representing Continuous Surface
v" High Rendering Speed, w/o Volume Rendering
v Implicit, Memory Efficient
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« Gaussian Attributes are stored in sparse voxel grids as 1D latent code F

« Attributes are decoded by several MLPs conditioned on 1D latent code

o = MLP, (F,camera), R = MLPR(F),s = MLP4(F), c = MLP.(F, camera).
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« 3DGS are transformed to 1D Gaussian functions along the camera
ray to evaluate the influence of opacity

p P
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« Alpha blending (Equivalent to 3DGS Rendering):

3DGS: (e @] G

: s A(t) " [
N i—1 Opacity | I [ R
GVKF: C= izzlci o - K (O)Jl;[l(l —a; - K;(0)) (3DGS) )
a; - Ki(t —t;)
- Surface Representation (CDF of kernel functions): p P) I I [
Opaci
(C?VKI?; t: t:

() = Zai Kt —t;) 1:[(1 —a; - Kj(t—t;))
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PSNR: 29.87 PSNR: 28.84 E

PSNR: 23.87

PSNR31.68
A+ 58
e

Ground Truth Our StreetSurf 2DGS Ground Truth 7 Our SuGaR 2DGS

Method PSNRT C-D| MB (Storage), GB(GPU)| FPS{ Training Time | Method Implicit Explicit
NeuS 304 076 170 3 o1 sh NeuS Geo-NeuS Neuralangelo SuGaR 3DGS 2DGS Ours
eu . B ~ U.
Barn 0.29 0.33 0.70 0.14 0.13 0.36 0.40
F2-NeRF 2470 886.77 130 24 ~0.1 0.8h Caterpillar 029 0.26 0.36 0.16 0.08 023 034
StreetSurf 27.12 1.02 540 22 ~ 0.1 I.5h Courthouse 0.17 0.12 0.28 0.08 0.09 0.13 0.25
3DGS 27.99 3.57 230 23 63 0.75h Ignatius 0.83 0.72 0.89 0.33 0.04 0.44 0.51
SuGaR 23.71 3.08 228 33 56 15h Meetingroom  0.24 0.20 0.32 0.15 0.01 0.16 0.23
2DGS 28.51 1.67 238 23 51 0.7h Truck 0.45 0.45 0.48 0.26 0.19 0.26 0.40
GVKF (Ours)  30.24 1.57 30 14 32 15h Mean 0.38 0.35 0.50 0.19 0.09 0.30 0.36
Time >24h  >24h >24h >lh  ~15min ~30min ~1.5h
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Thanks

Project page: https://3dagentworld.github.io/gvkt/
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