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1. Traditional Approach
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2. Neural Modeling and Rendering:
Generation Instead of Reconstruction



Neural Radiance Field for Dynamic Scene

16 RGB cameras: Scene Editing + Free -viewpoint viewing
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Editable Free -Viewpoint Video using a Layered Neural Representation, Jiakai Zhang, Xinhang Liu, Xinyi
Ye, Fugiang Zhao, Yanshun Zhang, Minye Wu, Yingliang Zhang, Lan Xu, Jingyi Yu, ACM Transactions on
Graphics (Proc. of SIGGRAPH 2021)




Recall Neural Radiance Field ( NeRF)

compact representation with high realism

5D Input Output Volume Rendering
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Mildenhall, et al. "Nerf: Representing scenes as neural radiance fields for view synthesis." ECCV,
2020.




Neural Radiance Field for Dynamic Scene

Free-viewpoint technique A Immersive VR/AR experience

The Matrix: Reloaded (2003) [Zitnick et. al 2004]



Neural Radiance Field for Dynamic Scene

Free-viewpoint techniqgue A Neural rendering technique

[Mildenhall et al. 2020] [Li et. al 2020]



Neural Radiance Field for Dynamic Scene

Only 16 cameras A Editable free -viewpoint video for large -
scale view -dependent dynamic scenes

Shifting Duplication



Neural Radiance Field for Dynamic Scene

Spatial -temporal layer -wised neural representation

Trajectory Prediction

Background

féyer B

Scene Sensing Layered ST-NeRFs Neural Editing

Editable Free -Viewpoint Video using a Layered Neural Representation, Jiakai Zhang, Xinhang Liu, Xinyi

Ye, Fugiang Zhao, Yanshun Zhang, Minye Wu, Yingliang Zhang, Lan Xu, Jingyi Yu, ACM Transactions on
Graphics (Proc. of SIGGRAPH 2021)




NeRF for Dynamic Scene: scene sensing




NeRF for Dynamic Scene: point sampling

Bounding Box



NeRF for Dynamic Scene: point sampling




NeRF for Dynamic Scene : deformation prediction
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NeRF for Dynamic Scene : radiance recording
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NeRF for Dynamic Scene : spatiotemporal modeling
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NeRF for Dynamic Scene : Layered st-NeRF

SFNeRF



NeRF for Dynamic Scene

Two Performers

. volume rendering




NeRF for Dynamic Scene : volume rendering

One Performer o— —o-0)— -o >



NeRF for Dynamic Scene : volume rendering

Background



Neural Scene Editing Results:  spatial editing
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Neural Scene Editing Results:  temporal editing
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Neural Scene Editing Results:  viewpoint editing
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Neural Scene Editing Results:  transparency editing
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3. Neural Modeling and Rendering:
various data-structure



3.1 Neural Human Rendering: point -cloud

Only 6 RGBD input A sparse sampling
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The pose space

Pose-guided Key-frame Selection Two-branch Rendering Patch-based Training

Few-shot Neural Human Performance Rendering from sparse RGBD videos , Angi Pang, Xin

Chen, Haimin Luo, Minye Wu, Jingyi Yu, Lan Xu, /EEE |JCALO21
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3.2 Neural Human Rendering: implicit + texture
NeuralHumanFVV : 6 RGB A Real-time FVV rendering
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NeuralHumanFVV : Real-Time Neural Volumetric Human Performance Rendering using RGB Cameras, Xin
Suo, Yuheng Jiang, Pei Lin, Yingliang Zhang, Kaiwen Guo, Minye Wu, Lan Xu , /EEE CVPR2021



3.2 Neural Human Rendering: implicit + texture
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3.2 Neural Human Rendering: implicit + texture

Input Views Free-viewpoint Result



3.3 Neural Human Rendering: fusion + texture
NeuralFusion : 6 RGBD A Real-time Human -object FVV

NeuralFusion : Neural Volumetric Rendering under Human  -object Interactions, Yuheng Jiang, Guoxin Sun,
Zhuo Su, Yingliang Zhang, Kaiwen Guo, Jingyi Yu, Lan Xu, under reviewed



3.3 Neural Human Rendering: fusion + texture

NeuralFusion : 6 RGBD A Real-time Human -object FVV
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3.3 Neural Human Rendering: fusion + texture

NeuralFusion : 6 RGBD A layer-wise human -object modeling

Our Texture Our Geometry




3.4 Neural Human Rendering: NeRF + texture
HumanNeRF : 6 RGB A generalizable NeRF + implicit texturing

HumanNeRF : Generalizable Neural Human Radiance Field from Sparse Inputs, Fugiang Zhao, Weli Yang,
Jiakai Zhang, Pei Lin, Yingliang Zhang, Jingyi Yu, Lan Xu , under reviewed



