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3D Gaussian Splatting for Real-Time Radiance Field Rendering @ #5

BERNHARD KERBL', Inria, Université Cote d'Azur, France
GEORGIOS KOPANAS’, Inria, Université Cote d'Azur, France
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Ground Truth
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Fig. 1. Our method ach s real-time rendering of radiance fiek

ds with quality that equals the previous method with th quality [Barron et al 2023)

Milller et al. 2022]. Key to this

t previous methods [Fridovich-Keil and Yu et al

while only requiring optimization times e with the fast

ompetit

performance is a novel 3D Gaussian scene representation coupled with a real-time differentiable renderer, which offers significant speedup to both scene
s; while
1 2022

optin

tion and navel view synthesis. Note that for comparable training times to InstantNGP [Maller

et al. 2 e achieve similar quality t

than Mip-NeRF360 [Barron et al

this is the maxim

m quality they reach, by training for 51min we achieve state-of-the-art quality, even slightly bette

Radiance Field methods have recently revolutionized novel-view synthesis Additsonal Key Wor

real-time rendering

s and Phrases: novel view synthesis. radiance fields. 3D

of scenes captured

ultiple photos or videos. However, achieving high

ires neural networks t
tably

visual quality still re st are costly to train and ren

ACM Reference Format:
Bernhard Kerbl, Georgios Ko

takis. 2018. 3D Gaussian Sp

der. while recen ethods i

de off speed for quality. Fo
y s Dret

unbounded and complete scenes (rather than ited objects) and 1080p

Time Radiance Field Rendering
ACM Trans. Graph. 0, 0, Article 0 ( 2018), 14 pages. hitps://doi.ong/ XXOOXXXX
XXXXXXX

resolution ren g. no current method can a e real-tin

isplay rates
We introduce three key elements that allow us to achieve state-of-the-art
visual quality while maintaining competitive training times and importantly
allow high-quality real-time (> 30 fps) novel-view synthesis at 1080p resolu

1 INTRODUCTION

tion. First, start

g from sparse points produced during camera calibration.

we resent the scene with 3D Gaussians that prescrve desirable proper Meshes and points are the most common 3D scene representations
ties radiance fields for scen because they are explicit are a good fit for fast GPU/CUDA-based
Sy Fvacl & Gmpty. space Second, we perfo rasterization. In contrast, recent Neural Radiance Field (NeRF) meth:

optimizats ity control of the 3D Ga

ssians, notably opti

ods build on continuous scene represe: 1ons, typically optimizing

nisotropi ve an acet on of the

e represents :
e e a Multi-Layer Perceptron (MLP) using volumetric ray-marching for

scene; Third, we bility-aware rendering algorithm that

novel-view synthesis of captured scenes Similarly, the most efficient
supports anisotropic splatting and both accelerates training and allows real )
time rendering. We demonstrate state-of-the-art visual quality and real-time radiance field solutions to date build on continuous representations

on several established datasets. by interpolating values stored in, e.g., voxel [Fridovich-Keil and Yu

etal. 2022] or hash [Maller et al al. 2022 ] I 0:35/806
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