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Research Interests
Near-eye displays, 3D displays, 3D Computer Graphics,
Perceptual Real -time Rendering, Computational displays,
Telepresence, Volumetric video

AR/VR Glasses — Realtime Rendering . Al Telepresenc

(2017 ~ 2019 in NXP) (2019 ~ 2023 Hyperscale Graphics) VOIumetnC C O
(2023 ~ prese

Cheng Sun




Are you using (such as 3DGS)

for entertainment / visualization / simulation ?

Have you been using ?

IS about radiance fields light field displays



In 2023 : Al-mediated 3D videoconferencing

Al-mediated

-

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
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A Triplane size highly correlated with training scheme !
A Difficult to edit content




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

Video
Conferenong
Resmagined

A Lots of progress on higher quality 2d A 3d lifting | | N

. Live 3D Portrait [Trevithick et al.]

A Custom fast NeRF inference | g | | |

o | A In 2023 high quality light field pre -rendered
A Display -agnostic renderer

A Faster renderer for light field displays



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

Animatable Avatars

GAIA: Generative Animatable Interactive Avatars

¥V Network & latent
Pickle
Pose +0.13 -0.08 v" Auto Rotate Reset Pose
FOV 18.84 Degrees
Expression 0-1 000
Expression 2-3 000
Jaw 0.00
Eyelid 0.00
Neck 0160
Eye 000
Latent (ID) 203 +0.00 +0.00 Explore ID
Latent (EXP) 304 +0.00 +0.00 Explore EXP
¥ Performance & capture
GUI 26.0ms 38.5 FPS -+ FPSlimit Vertical sync
Render 24.5ms 40.8 FPS Separate process Force FP32

P More Info: https://research.nvidia.com/labs/amri/projects/gaia/

Controlling the Expression
(FLAME Expression Coefficients)

[Yu et al., SIGGRAPH 2025]
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Uncompressed storage

A1 Gaussian: typically, 38 floating num.
A1 frame: 10 ® ~ 106 Gaussians

A 14 ~ 140 MB / frame

A 3.48 ~ 34.8 Gbps (30 fps)
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4DGS Dynamic Scene Reconstruction for Free Viewpoint Video
Higher complexity Iimaging problems and massive data

A Many cameras, large baseline

A Continuous 6DoF radiancefield rendering
A Offline-training, reaktime rendering

A True volumetric reconstruction of an event
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The more you

- Sweat in tramm 2.

the less you bleed |
in BATTLE [0




QUEEN: Quantization -sparsity Framework
[Girish et al., NeurlPS, 2024]
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QUEEN training
9.78MB per frame
0.29 GB per second
Training time: 60 h
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Vanilla 3DGS rendering Is not well - suited for light field displays

A High quality scenes can easily surpass ~5M Gaussians

A Higher number of primitives allows more expressive and higher
guality scene

A But: efficiency reduced when primitives smaller than Jx

A For immersive displays >1 view required

A Resulting framerate divided by required number of views

A High quality (horizontatparallax) light field typically 45 to 180
VIeWS

A other light field displays require hundreds (!) of views

A Custom format would break compatibility with other research 10 to 20 fpsfor 45-view 4K x 4K quilt ,
AO? WUl ¢et t ReUW WGI 3t JUq@¢ qRY UL WE | shlblurentgemdedktdhozPU N1 g w s Ra 6 WA
flavors A need unified approach despite using rasterization hardware

NVIDIA



How can we render
any streamed radiance field
from any camera angle

and for anvy number of views



Light field display

¢ Binocular disparity
Motion parallax




Light field display
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