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Background

Movies

3D Cartoon / Anime

Games

VTubers

3D Human Data Is Expensive to Acquire [1]

[1] Y. Rong et al., Delving deep into hybrid annotations for 
3d human recovery in the wild, ICCV 2019



Solution

Playing for 3D Human Recovery HuMMan: Multi-Modal 4D Human Dataset for
Versatile Sensing and Modeling

Large-scale Generation of Synthetic Data Large-scale Collection of Real Data



Playing for 3D Human Recovery

Zhongang Cai*, Mingyuan Zhang*, Jiawei Ren*, Chen Wei, Daxuan Ren, 
Zhengyu Lin, Zhao Haiyu, Lei Yang, Chen Change Loy, Ziwei Liu

S-Lab, Nanyang Technological University, 
SenseTime Research



Playing for 3D Human Recovery



Overview



Toolchain & Data



Toolchain



Data Diversity

Subjects, Locations, Weathers, and Light Conditions



Data Diversity

Camera AnglesActions



Experiments



Experiments

Adding synthetic data is effective

• Image-based: 4~10 mm PA-MPJPE improvements

• Video-based: almost on-par with real data



Experiments

Domain Gap Analysis Domain Adaption



Experiments

Data Scale Matters! Supplementing Synthetic Data to Real Data



Experiments

Impact of Data Scarcity: Severe Performance Degradation where Data is Scarce



Experiments

Big Data Benefits Big ModelsStrong Supervision is Key



What’s Next?



GTA-Human++

Multi-person SMPL-X
More modalities
e.g. Point Clouds



SynBody (Full Set Coming Soon!)

https://openxdlab.org.cn/details/SynBody



That’s all for GTA-Human

GTA-Human
(Homepage)

XRMocap
(Toolchain)

MMHuman3D
(Perception Toolbox)



HuMMan: Multi-Modal 4D Human Dataset for

Versatile Sensing and Modeling

Zhongang Cai*, Daxuan Ren*, Ailing Zeng*, Zhengyu Lin*, Tao Yu*, Wenjia Wang*, 
Xiangyu Fan, Yang Gao, Yifan Yu, Liang Pan, Fangzhou Hong, Mingyuan Zhang, 
Chen Change Loy, Lei Yang, Ziwei Liu

Shanghai AI Laboratory, S-Lab, Nanyang Technological University, 
SenseTime Research, The Chinese University of Hong Kong, 
Tsinghua University

ECCV’22 Oral



The Largest-scale Multi-modal Dataset for Human 
Sensing and Modeling

Complete and Unambiguous Action Set (500)

The First Large-scale Multi-modal Dataset Captured 
with a Mobile Device

a) Kinect (ID 0) b) iPhone

Overview



Hardware



Hardware

Hardware Solution

Sensor Suite

a) Kinect (ID 0)

b) iPhone
Microsoft 

Azure Kinect
Artec Eva

High-resolution Scanner
iPhone 12 Pro Max

(with LiDAR)

Visualization



Data Collection

iPhone RGB iPhone Depth Kinect RGB Kinect DepthArtec Eva

Scan Accuracy

0.1 
mm

Views

11

Data / second

1G



Toolchain



Toolchain

Toolchain



Toolchain

Shape Registration Depth-Aware Texture 

Reconstruction

Point Cloud Denoising

Parametric Model and Textured Mesh Sequences



Action Set



Action Set

Hierarchical, Complete and Unambiguous



Subjects



Subjects

Varieties in Genders, Ages, Body Shapes (Heights, Weights), Ethnicity, and Clothing



Updates on 

HuMMan v1.0



Reconstruction Subset (Just Released!)

339 Sequences

153 Subjects

Realistic Challenges

Methods Novel Pose Novel View

NHP [1] <18 <18

MPS-NeRF [2] <18 <18

? [?] ~20 ~20

[1] NHP Neural Human Performer: Learning Generalizable Radiance Fields for Human Performance Rendering
[2] MPS-NeRF: Generalizable 3D Human Rendering from Multiview Images

Generalizable Animatable Avatar from Single Image
(Metric: PSNR)



Action Understanding Subset (Coming Soon!)

Lunge Twist Stretch L (ID=11):

Put your right leg in the front and your
left leg behind. Bend your right knee
about 90 degrees while keep your left
knee straight with left toes on the
ground. Keep your body in the upright
position and tilt to your right.
Straighten your left arm and keep it
close to your left ear. Put your right
hand on the right side of the waist,
with right elbow bent at 90 degrees.



Perception Subset (Coming Soon!)

Point Cloud-Based Human Pose and Shape Estimation



What’s Next?



RenBody (Full Set Coming Soon!)

https://openxdlab.org.cn/details/RenBody



Thank you!

HuMMan
(Homepage)

XRMocap
(Toolchain)

MMHuman3D
(Perception Toolbox)

GTA-Human
(Homepage)
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