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Xian Liu, Jian Ren, Aliaksandr Siarohin, Ivan Skorokhodov, Yanyu Li, Dahua Lin, Xihui Liu, Ziwei Liu, Sergey Tulyakov.

HyperHuman: Hyper-Realistic Human Generation with Latent Structural Diffusion.

International Conference on Learning Representations (ICLR) 2024.

HyperHuman | High-Quality 2D Text-to-Human
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PrimDiffusion: Feedforward 3D Human Diffusion
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PrimDiffusion: Feedforward 3D Human Diffusion



Tao Hu,  Fangzhou Hong,  Ziwei Liu. StructLDM: Structured Latent Diffusion for 3D Human Generation. arXiv 2024. 

StructLDM: Structured Latent Diffusion



StructLDM: Structured Latent Diffusion

Tao Hu,  Fangzhou Hong,  Ziwei Liu. StructLDM: Structured Latent Diffusion for 3D Human Generation. arXiv 2024. 



StructLDM: 3D Human Editing

Tao Hu,  Fangzhou Hong,  Ziwei Liu. StructLDM: Structured Latent Diffusion for 3D Human Generation. arXiv 2024. 



StructLDM: Structured Latent Diffusion

Tao Hu,  Fangzhou Hong,  Ziwei Liu. StructLDM: Structured Latent Diffusion for 3D Human Generation. arXiv 2024. 



FashionEngine: Interactive & Multimodal Editing

Text-, Sketch- based generation Multimodal controls Consistent editing Pose/shape/view ctrl.

Tao Hu,  Fangzhou Hong,  Ziwei Liu. FashionEngine: Interactive 3D Human Generation and Editing via Multimodal Controls. arXiv 2024. 







Xian Liu, Xiaohang Zhan, Jiaxiang Tang, Ying Shan, Gang Zeng, Dahua Lin, Xihui Liu, Ziwei Liu.

HumanGaussian: Text-Driven 3D Human Generation with Gaussian Splatting.

IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR) 2024. (Highlight, Top 2.8%)

HumanGaussian | Animatable 3D Text-to-Human



Xian Liu, Xiaohang Zhan, Jiaxiang Tang, Ying Shan, Gang Zeng, Dahua Lin, Xihui Liu, Ziwei Liu.

HumanGaussian: Text-Driven 3D Human Generation with Gaussian Splatting.

IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR) 2024. (Highlight, Top 2.8%)

HumanGaussian | Animatable 3D Text-to-Human



HumanGaussian | Animatable 3D Text-to-Human



HumanGaussian | Animatable 3D Text-to-Human



SurMo: Surface-based 4D Motion Modeling
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3D
Mesh

Novel 
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SurMo: Surface-based 4D Motion Modeling

Surface-trip in 3D

Unwarped  

to 

3D space       

cam

3D Motions in UV 

space at t: pose Pt
uv, 

velo. Vt
uv, traj. Tt

uv etc.

𝐏𝐭−𝐧

𝐏𝐭

𝐏𝐭−𝐰

Rec. loss

GT

Adv. lossSurface-based 

triplane (u-v-h)

𝓔𝓜

① Surface-based Motion Encoding

Query Integ.

∫𝓖𝟏 SR

𝓖𝟐

Rendered

𝐈𝐑𝐆𝐁
+Raw 𝐈𝐅

③ 4D Appearance Decoding

Normal N𝐭+𝟏
𝐮𝐯 & Velo. V𝐭+𝟏

𝐮𝐯

② Physical Motion Decoding

𝓓𝓜

.

.

.
𝒗

𝒖𝒉

New Paradigm: Motion Encoding → Physical Motion Decoding, Appearance Decoding

Tao Hu,  Fangzhou Hong,  Ziwei Liu. SurMo: Surface-based 4D Motion Modeling for Dynamic Human Rendering. CVPR 2024. 



SurMo: Surface-based 4D Motion Modeling

Tao Hu,  Fangzhou Hong,  Ziwei Liu. SurMo: Surface-based 4D Motion Modeling for Dynamic Human Rendering. CVPR 2024. 



FineMoGen | Fine-Grained Motion Generation



FineMoGen | Fine-Grained Description



FineMoGen | Spatio-Temporal Modeling
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OmniObject3D is a large-vocabulary 3D dataset 
for real-world scanned objects. 

✓ 6k high-quality 3D models
✓ 190 categories
✓ 4 modalities: textured mesh, point cloud, real-

captured video, synthetic multi-view images.
✓ Many down-stream tasks

Dataset Year Real Full 3D Video Num Objs Num Cats

ShapeNet 2015 √ 51k 55

ModelNet 2014 √ 12k 40

3D-Future 2020 √ 16k 34

ABO 2021 √ 8k 63

Toys4K 2021 √ 4k 105

CO3D 2021 √ √ 19k 50

DTU 2014 √ √ 124 NA

GSO 2021 √ √ 1k 17

AKB-48 2022 √ √ 2k 48

Ours 2022 √ √ √ 6k 190R
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OmniObject3D: 3D Object Dataset



OmniObject3D: 3D Object Dataset

Summary

Appearance

Material

Style

Function

This is a relatively small teacup with a 
brownish-red exterior and white interior, 
featuring a blue line pattern at the top and a 
rounded white bump on the bottom, 
structured in an overall axisymmetric manner.

It's a teacup.

Ceramic, hard, reflective, smooth surface.

Simplicity.

Water storage.

Summary

Appearance

Material

Style

Function

The upper part of this coral simulation model 
is yellow, below the yellow section, there are 
pink and purple corals, the purple corals have 
white attachments on their surfaces, several 
colors of corals are on a brown reef, and the 
entire model is asymmetrical.

It's a coral simulation model.

Plastic, rough surface, hard, slightly reflective.

Reality.

Entertainment, decoration.

Summary

Appearance

Material

Style

Function

This teapot is white with a gray handle 
positioned perpendicular to the spout, and a 
small round gray handle at the top of the lid; 
the body of the teapot is adorned with a 
pattern of pink lotuses, gray lotus leaves, and 
red buds,  all structured in an asymmetric 
manner.

It's a teapot.

Ceramic, rough surface, hard, slightly reflective.

Simplicity.

Tea making, water storage.

Summary

Appearance

Material

Style

Function

Overall purple, the box features a pink 
LinaBell on the surface wearing a dark purple 
flower and blue eyes, complemented by a 
row of purple and pink letters underneath, all 
structured in an axisymmetric manner.

It's a glasses case.

Leather, rubber, metal, smooth surface, 
hard, slightly reflective, metallic.

Cartoon.

Store glasses, decoration.



DiffTF: 3D Diffusion Transformer



Voxurf: Fast 3D Object Reconstruction



Voxurf: Fast 3D Object Reconstruction
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4K+ Resolution with High Dynamic Range

“brown wooden dock on lake surrounded 
by green trees during daytime”

Text2Light: Text-to-3D Environment

\



“white bed 
linen with 

white pillow”

“blue and 
brown wooden 

counter”

“brown wooden 
floor with white 

wall”

“closeup photo of 
concrete stair 
surrounded by 

white painted wall”

“empty parking 
lot during 
daytime”

“gray concrete 
pathway with 
wall signages”

Suzanne Monkey: glossy   Shader balls: glass, diffuse, glossy, mixture of diffuse and glossy



Text2Light: Text-to-3D Environment



Photorealistic

Unbounded 3D Scenes
In-the-wild 2D

Image Collections

SceneDreamer: Unbounded 3D Scene Generation



In-the-wild 

Image Collections

Photorealistic

Unbounded 3D Scenes

Multi-view consistent Well-defined geometry

Diverse scenes and styles

SceneDreamer: Unbounded 3D Scene Generation



Infinite 3D World!







CityDreamer: Unbounded 3D City Generation



Online available at https://huggingface.co/spaces/hzxie/city-dreamer

CityDreamer Demo





GaussianCity: Real-Time Rendering



PERF: Panoramic Neural Radiance Field 
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PERF: Panoramic Neural Radiance Field 



Text to 3D Scene = Text to 2D Panorama + PERF

PERF: Panoramic Neural Radiance Field 



PERF: Panoramic Neural Radiance Field 

Text to 3D Scene = Text to 2D Panorama + PERF



Text to 3D Scene = Text to 2D Panorama + PERF

PERF: Panoramic Neural Radiance Field



F2NeRF: Mobile 3D Scene Reconstruction



F2NeRF: Mobile 3D Scene Reconstruction
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URHand: Universal Model for Relightable Hand



URHand: High-fidelity Details



URHand: Generalize to Arbitrary Lighting and ID



URHand: Personal Relightable Hand from iPhone



LMM | Large Motion Model



LMM | MotionVerse



LMM | Architecture and Training Scheme





Z Cai*, W Yin*, A Zeng, C Wei, Q Sun, Y Wang, HE Pang, H Mei, M Zhang, L Zhang, CC Loy, L Yang, Z Liu. SMPLer-X: Scaling Up Expressive 

Human Pose and Shape Estimation. Conference on Neural Information Processing Systems (NeurIPS) 2023.

SMPLer-X | Motion Capture Foundation Model



SMPLer-X | Data & Model Scaling



SMPLer-X | SoTA on Sevem Benchmarks



SMPLer-X | Benchmarking Datasets



SMPLer-X | Systematic Study on Data



SMPLer-X | Demo



Body & Facial Animation

Digital Life Project (DLP)



Digital Brain & Body



How relationships affect behaviors?
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