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1. Traditional Pipeline



Systematic knowledge with representative methods

SECOND EDITION

Multiple View
Geometry

in computer vision

Richard Hartley and Andrew Zisserman

- Building Rome in a day, Sameer Agarwala , Yasutaka

Furukawaa , Noah Snavely, lan Simonb , Brian Curless, Steven M.

Cambridge University Press, Seitz and Richard Szeliski, Communications of the ACM, 20717

March 2004.



Well-developed capture devices across the world

Multi-camera Dome Light stage

Multi-View Stereo Photometric Stereo



Various Applications

Yet time-consuming - artist in-the-loop

2 & 5 kO, BEEET CG / Movie E-commerce
- l?’



Traditional Pipeline: mature in the past decades
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SECOND EDITION
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2021: Epic Games buys Capturing Reality
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2. New Trends in the Neural Era



Neural Radiance Field (NeRF)

= COlOI‘ + DenS|ty ~ I
- Positional Encodmg + Volume Renderi V_ —

5D Input Output
Position + Direction Color + Density

209 —-[l[l[l—»(R( Bo)

Representing Scenes as Neural Radiance Fields for View Synthesis,
Mildenhall et al., ECCV 2020 Oral - Best Paper Honorable Mention



Powerful NeRF everywhere

- Reconstruct in seconds R0-00:00:00
- Multiresolution Hash Encoding
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(2) Lookup  (3) Linear interpolation ~ (4) Concatenation (5) Neural network

Instant Neural Graphics Primitives with a Multiresolution Hash Encoding,
Mildenhall et al., ACM Transactions on Graphics (SIGGRAPH 2022)

Instant NGP/Neu$S



Powerful NeRF everywhere

- Dynamic or Large-scene

-

4
Editable Free-Viewpoint Video using a Layered Block-nerf: Scalable large scene neural view
Neural Representation, Zhang et al., ACM synthesis, Tancik et al., /EEE CVPR 2022

Transactions on Graphics (SIGGRAPH 2027)



First Observation:

Look Good on Poor Reconstruction



Look Good on Poor Reconstruction: dynamic

- Neural Human Rendering Engine
- Light-weight capture + imperfect geometric attributes

NHR(CVPR2020),
NeuralHumanFVV(CVPR2021),
Few-shot NHR (IJCAI2021),

HumanNeRF (CVPR2022),
NeuralHOFusion (CVPR2022)



Look Good on Poor Reconstruction: dynamic

- Neural Human Rendering Engine
- Light-weight capture + imperfect geometric attributes
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NHR(CVPR2020),
NeuralHumanFVV(CVPR2021),
Few-shot NHR (1JCAI2021),

HumanNeRF (CVPR2022),
NeuralHOFusion (CVPR2022)




Look Good on Poor Reconstruction: static

- Pleasant visual result even on poor 3D proxy
- Reconstruct -> Render -> Reconstruct

Scene Editing

Person

Raw point cloud (as shot)

Neural Point-Based Graphics, Aliev et al., /EEE Block-nerf: Scalable large scene neural view
TPAMI 20217 synthesis, Tancik et al., /EEE CVPR 2022



Second Observation:

Generation rather than Reconstruction



Generation v.s. Reconstruction: 2D

_J .00 EPOa]]

SofGAN: A Portrait Image Generator with Dynamic Styling, Chen et al.,
ACM Transactions on Graphics (TOG, present in SIGGRAPH 2022)



Generation v.s. Reconstruction: 3D
- EG3D: Tri-plane features + StyleGAN

Reconstruction

Q2

Generation

Density Color

(a) NeRF (Implicit)  |(b) Voxels (Explicit or Hybrid) (c) Ours (Hybrid)

Efficient Geometry-aware 3D Generative Adversarial Networks,
Chan and Lin et al., /EEE CVPR 2022

More controlled attributes

i



Generation v.s. Reconstruction: style

- Stylization meets NeRF
- From re-CONSTRUCT to Al-Generation art

Q Simon willison €

New hobby: prototyping video games in 60 seconds
using a combination of GPT-3 and DALL-E

Here's "Raccoon Heist"

SNeRF: Stylized Neural Implicit Representations for 3D Scenes,
THU NGUYEN-PHUOC, FENG LIU, and LEI XIAO, ACM

Transactions on Graphics (SIGGRAPH 2022) Generation with “whale in the sky “
GPT-3 + DALL - E



Third Observation:

Where are we standing?



Where are we standing?
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ShanghaiTech for Neural Modeling & Rendering

To see is to believe; To believe is to see




The end, thanks for listening!



