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Are you using radiance fields (such as 3DGS)

for entertainment / visualization  / simulation ?

Have you been using Light field Displays ?

This talk is about radiance fields on light field displays



In 2023 : AI-mediated 3D videoconferencing 
SIGGRAPH Emerging Technologies 2023

AI 3D Selfie (2D Ą 3D) AI-mediated 3D videoconferencing

Real-time lifting + single -frame offline rendering Real-time 2d to NeRF (3d) lifting

+ triplane - based renderer biased towards faces



Neural Volume Rendering from Triplanes

ÅTriplane size highly correlated with training scheme !

ÅDifficult to edit content



ÀLots of progress on higher quality 2d Ą 3d lifting

ÀCustom fast NeRF inference

ÀDisplay-agnostic renderer

ÀFaster renderer for light field displays

Glasses- free 3D Video Conferencing
High quality frame to 3D face lifting and display -agnostic rendering

Live 3D Portrait [Trevithick et al.]

Ą in 2023 high quality light field pre -rendered



Also 2023: 3D Gaussian Splatting [ Kerbl et al., INRIA]
High quality novel view synthesis for static scenes

Input Images Novel View Synthesis



In 2024 -2025: Growing applications for 3D Gaussian Splatting
SIGGRAPH Emerging Technologies 2025

GAIA: 3DGS-based Animatable Avatars 

[Yu et al., SIGGRAPH 2025]



3D Gaussian Attributes
3D Gaussian Splatting

[Kerbl and Kopanas et al. SIGGRAPH 23]
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Uncompressed storage

À1 Gaussian: typically, 38 floating num.

À1 frame: 10 5 ~ 106 Gaussians

À14 ~ 140 MB / frame

À3.48 ~ 34.8 Gbps (30 fps)



4DGS : Dynamic Scene Reconstruction for Free Viewpoint Video
Higher complexity imaging problems and massive data

ÅMany cameras, large baseline
ÅContinuous 6DoF radiance-field rendering
ÅOffline-training, real-time rendering
ÅTrue volumetric reconstruction of an event



4D Volumetric Video



QUEEN: Quantization -sparsity Framework
[Girish et al., NeurIPS, 2024]



Per- frame vs QUEEN



Vanilla 3DGS rendering is not well - suited for light field displays

ÅHigh quality scenes can easily surpass ~5M Gaussians
ÅHigher number of primitives allows more expressive and higher 

quality scene
ÅBut: efficiency reduced when primitives smaller than 1 px
ÅFor immersive displays >1 view required
ÅResulting framerate divided by required number of views
ÅHigh quality (horizontal-parallax) light field typically 45 to 180 

views
Åother light field displays require hundreds (!) of views

ÅCustom format would break compatibility with other research
ÅΟ?Ш]ċƨƚƚŔċŰШƖĲƓƖĲƚĲŰƣċƣŔŸŰƚШċƖĲШљůŸƻŔŰŊШƣċƖŊĲƣњШƽŔƣőШůċŰǃШ

flavors Ą need unified approach

10 to 20 fpsfor 45-view 4K x 4K quilt
on current-gen desktop GPU
despite using rasterization hardware



How can we render

any streamed radiance field

from any camera angle

and for any number of views efficiently ?



Light field display

Binocular disparity
Motion parallax



Light field display

Multi-view rendering
Volume rendering


