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Human-Computer 
Interaction

Geollery  
CHI '19, Web3D '19

Social Street View 
Web3D '16 Best Paper Award

SketchyScene 
TOG (SIGGRAPH Asia) '19, 
ECCV '18

Montage4D 
I3D '18 
JCGT '19

DepthLab 
UIST '20 
100K+ Installs

Kernel Foveated 
Rendering 
I3D '18, VR '20, TVCG '20

RetroSphere 
IMWUT ’23 
Distinguished 
Paper Award

LogRectilinear 
IEEE VR '21 (TVCG) 
TVCG Honorable Mention

GazeChat 
UIST '21

Graphics
MDIF 
ICCV' 21

Ad hoc UI 
CHI '22

PRIF 
ECCV' 22

Perception

Visual Captions 
CHI ‘23

Rapsai 
CHI ’23 
Best Paper  
Honorable Mentions

ChatDirector 
CHI ‘24

Human I/O  
CHI ‘24  
Best Paper  
Honorable Mentions

InstructPipe 
CHI ’25 
Best Paper 
Honorable Mentions

FaceFolds 
I3D' 2024 
Best Student Paper 
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Geollery  
CHI '19, Web3D '19, VR '19

Social Street View 
Web3D '16 
Best Paper Award

VideoFields 
Web3D '16

SketchyScene 
TOG (SIGGRAPH Asia) 
'19, ECCV '18Montage4D 

I3D '18 
JCGT '19

DepthLab 
UIST '20 
17K Installs

LogRectilinear 
IEEE VR '21 (TVCG) 
TVCG Honorable Mention

GazeChat 
UIST '21

Digital World Digital Human
MonoAvatar 
HumanGPS 
CVPR' 21, '23

Ad hoc UI 
CHIEA '22

OmniSyn 
IEEE VR '22

Visual Captions 
ThingShare 
CHI ‘23

Rapsai 
CHI ’23 
Honorable 
Mention

Interaction and 
Communication

ChatDirector 
CHI ‘24

Human I/O  
CHI ‘24  
Best Paper  
Honorable Mention

InstructPipe 
CHI ’25 
Best Paper 
Honorable Mention

FaceFolds 
I3D' 2024 
Best Student Paper 
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Interactive Perception & Graphics 
　　　     for A Universally Accessible XR



As a teenager…





XR → a medium to make information  
more useful and accessible and  

help people to live a better life in the real world

What legacy do you wish to 
leave for those living in 2200?



Networking and System Challenges



A Log-Rectilinear Transformation for Foveated 
360-Degree Video Streaming

David Li†, Ruofei Du‡, Adharsh Babu†, Camelia Brumar†, Amitabh Varshney† 
† University of Maryland, College Park   ‡ Google Research

UMIACS

TVCG Honorable Mentions Award
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Foveated 
Rendering

Gunter et al. TOG 2012
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Kernel Foveated 
Rendering
Xiaoxu Meng, Ruofei Du, Matthias 
Zwicker, Amitabh Varshney, I3D 2018, 
PACM CGIT 2019 Most Read Paper.

Parameterized Log-Polar Transformation

 



Kernel Foveated 
Rendering
Xiaoxu Meng, Ruofei Du, Matthias 
Zwicker, Amitabh Varshney, I3D 2018, 
PACM CGIT 2019 Most Read Paper.

Gunter et al. TOG 2012



fovea fovea

more foveation for the  
non-dominant eye 

Meng et al. TVCG 2020



Log-polar vs. 
Log-Rectilinear

Li et al. TVCG 2021



Log-polar vs. 
Log-Rectilinear

Li et al. TVCG 2021





Log-polar vs. 
Log-Rectilinear

Li et al. TVCG 2021





Open-source

https://github.com/AugmentariumLab/foveated-360-video

Li et al. TVCG 2021



30



MonoAvatar: Learning Personalized High Quality 
Volumetric Head Avatars from Monocular RGB Videos

Ziqian Bai, Feitong Tan, Zeng Huang, Kripasindhu Sarkar, Danhang Tang, Di Qiu, Abhimitra Meka, Ruofei Du, 
Mingsong Dou, Sergio Orts-Escolano, Rohit Pandey, Ping Tan, Thabo Beeler, Sean Fanello, and Yinda Zhang 

† Google  ‡ Simon Fraser University

CVPR 2023







FaceFolds: Meshed Radiance Manifolds for Efficient 
Volumetric Rendering of Dynamic Faces

Safa Medin, Gengyan Li, Ruofei Du, Stephan Garbin, Philip Davidson,  
Gregory Wornell, Thabo Beeler, and Abhimitra Meka 

† Google  ‡ MIT

I3D 2024 Best Student 
Paper Award









GazeChat 
Enhancing Virtual Conferences With  
Gaze-Aware 3D Photos

Zhenyi He†, Keru Wang†, Brandon Yushan Feng‡, 
Ruofei Du§*, Ken Perlin†*

† New York University 
‡ University of Maryland, College Park   
§ Google Research 

* co-senior leadership



ChatDirector: Enhancing Video Conferencing with Space-Aware Scene 
Rendering and Speech-Driven Layout Transition

Xun Qian 
xunqian@google.com

Feitong Tan 
feitongtan@google.com

Yinda Zhang 
yindaz@google.com

Brian Collins 
briancollins@google.com

David Kim 
kidavid@google.com

Alex Olwal 
olwal@acm.org

Karthik Ramani 
ramani@purdue.edu

Ruofei Du 
me@duruofei.com
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Space-aware scene 
rendering pipeline

Speech-driven layout 
transition algorithm

Application scenarios &  
user study
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Space-aware scene 
rendering pipeline

Speech-driven layout 
transition algorithm

Application scenarios &  
user study
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Portrait Avatar Rendering

http://drive.google.com/file/d/1PLoyncMln1Kk3-javJdj3EwF94hN4QKx/view
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Space-aware scene 
rendering pipeline

Speech-driven layout 
transition algorithm

Application scenarios &  
user study
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One-on-one Pairwise Fullview

Algorithm Output: Layout State





Visual Captions  
Augmenting Verbal Communication with On-the-fly Visuals

Xingyu “Bruce” Liu, Vladimir Kirilyuk, Xiuxiu Yuan,  
Alex Olwal, Peggy Chi, Xiang "Anthony" Chen, Ruofei Du 

github.com/google/archat





Project Moohan







Future Directions
The Ultimate XR Platform
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Co-presence



Future Directions
Fuses Past Events
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Immersive 
Learning



Future Directions
With the present
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Immersive 
Tourism



Future Directions
And look into the future

55

Predict 
the future



Future Directions
Change the way we 
communicate in 3D and 
consume the information

56No gap in space / language



Future Directions
Make a better world through 
concrete inventions

57

Invent the Future
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DepthLab: Real-time 3D Interaction with Depth Maps for 
Mobile Augmented Reality

Ruofei Du, Eric Turner, Maksym Dzitsiuk, Luca Prasso, Ivo Duarte,  
Jason Dourgarian, Joao Afonso, Jose Pascoal, Josh Gladstone, Nuno Cruces,  

Shahram Izadi, Adarsh Kowdle, Konstantine Tsotsos, David Kim 

Google | ACM UIST 2020


