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数字人：生成式应用爆发
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数字人：生成式应用爆发



数字人：主流技术方案



VAE: maximize variational lower bound

Input Output

生成式模型的定义



人工智能的关键概念



Video Diffusion models 

视频生成模型的快速发展

Video Auto-regressive models

Latent Space Diffusion Diffusion through Transformer



• Controllable video generation is still chanllenging.

• Can video generation restore the 3D physical world?

Sora: 世界模拟器？
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• Appearance

• Geometry

• Motion & Dynamics



The Bottleneck of Scaling Law

• Hard to really model the physical word. Failure case in appearance and geometry.



The Bottleneck of Scaling Law
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• Hard to really model the physical word! Failure case in motion.



• Controllable video generation is still chanllenging.

• Can video generation restore the 3D physical world?

Sora: 世界模拟器？
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• Appearance

• Geometry

• Motion & Dynamics



• Appearance and corresponding lighting...

• MCMat: Multiview-Consistent and Physically Accurate PBR Material Generation.

外观：纹理和材质



• Appearance and corresponding lighting...

• MCMat: Multiview-Consistent and Physically Accurate PBR Material Generation.

外观：纹理和材质
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• Directly Generate Dynamic 3D? Static 3D Generation limited to small...

• VideoMV: Consistent Multi-View Generation Based on Large Video Generative Model.

几何：三维形状
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• Directly Generate Dynamic 3D? Static 3D Generation limited to small...

• VideoMV: Consistent Multi-View Generation Based on Large Video Generative Model.

几何：三维形状



• Directly Generate Dynamic 3D? Not to mention 4D generation....

• [ECCV 2024] STAG4D: Spatial-Temporal Anchored Generative 4D Gaussians

运动和动画



• Directly Generate Dynamic 3D? Not to mention 4D generation....

• [ECCV 2024] STAG4D: Spatial-Temporal Anchored Generative 4D Gaussians

运动和动画
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• Reason #1: Latent space not fully semantic.

• Reason #2: Limited conditions; multi-modal information alignment is hard.

为什么难以建模三维物理世界？
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• Appearance

• Geometry

• Motion & Dynamics



• 更好的3D物理控制条件！ 更好的3D物理条件对齐！

控制条件多模态融合难

Video CoT

Geometry Apperance & Lighting

Motion & Animation



• [ECCV 2024] Champ: Controllable and Consistent Human Image Animation with 3D Parametric Guidance

Champ：通过3D参数化控制实现数字人生成
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Champ：通过3D参数化控制实现数字人生成



• Hallo: Hierarchical Audio-Driven Visual Synthesis for Portrait Image Animation

Hallo：通过参数化控制实现数字人脸生成



• Hallo: Hierarchical Audio-Driven Visual Synthesis for Portrait Image Animation

Hallo：通过参数化控制实现数字人脸生成



• [ICLR 2025] Hallo2: Long-Duration and High-Resolution Audio-driven Portrait Image Animation

Hallo2：4K+1小时数字人
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• [CVPR 2025] Hallo3: Highly Dynamic and Realistic Portrait Image Animation with Vision Diffusion Transformer

Hallo3：DiT架构+高真实和动态数字人



• [CVPR 2025] Hallo3: Highly Dynamic and Realistic Portrait Image Animation with Vision Diffusion Transformer

Hallo3：DiT架构+高真实和动态数字人



• [CVPR 2025] Tora: Trajectory-oriented Diffusion Transformer for Video Generation

通用视频控制：参数化轨迹控制



• [CVPR 2025] Tora: Trajectory-oriented Diffusion Transformer for Video Generation

通用视频控制：参数化轨迹控制



• [CVPR 2025] OpenHumanVid: A Large-Scale High-Quality Dataset for Enhancing Human-Centric Video Generation

数据集: Open Human ViD
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• [CVPR 2025] OpenHumanVid: A Large-Scale High-Quality Dataset for Enhancing Human-Centric Video Generation

数据集: Open Human ViD



• 更多的3D物理控制条件！ 更好的3D物理条件对齐！

未来工作: 

2025/5/26

Video CoT

Geometry Apperance & Lighting

Motion & Animation
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