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Background



Convert 2D images into 3D mesh for novel view synthesis and geometric processing.

Images to Static 3D Mesh
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Articulated Objects Mesh Physical Simulation (SAPIEN)



Videos to Dynamic Mesh
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Re-Animation  
(Virtual Pets: Animatable Animal Generation in 3D Scenes, 2023)

Sora Generated Video

Recover a dynamic mesh sequence from video input, enabling (re-)animation.



Method



Deformable 3D Gaussian Splatting

Canonical 3D Gaussians : position ( ), scale ( ), rotation ( ), opacity ( ) G(x; μ, r, s, α) μ s r α
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Deformable 3D Gaussian Splatting

Canonical 3D Gaussians : position ( ), scale ( ), rotation ( ), opacity ( ) 

Deformation  

G(x; μ, r, s, α) μ s r α

ℱ(γ(x), γ(t)) = (δx, δr, δs, δα)
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Surface!



Point to Surface

Recover topology from oriented Gaussian points in differentiable manner.
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Deformed Gaussian Centers
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Building Correspondence

Temporal meshes are recovered independently. 

How to obtain the mesh-to-mesh correspondence? 
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Decompose the mesh-to-mesh correspondence into:

Building Correspondence
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Gaussian-Mesh Anchoring

Encourage the one-to-one correspondence between mesh and Gaussian points. 

Align the deformed Gaussians to the mesh faces.
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Cycle-Consistent Deformation

Update the canonical Gaussians to accommodate the anchored Gaussians.
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Overall Pipeline
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Training Process Visualization
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4D GS Center Anchored GS Center Mesh Mesh Rendering



Results



Qualitative Results on D-NeRF Dataset
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Qualitative Results on D-NeRF Dataset
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Qualitative Results on DG-Mesh Dataset
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GT D-NeRF TiNeuVox DG-Mesh (Ours)



Qualitative Results on DG-Mesh Dataset
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GT D-NeRF TiNeuVox DG-Mesh (Ours)



Quantitative Results on DG-Mesh Dataset
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Quantitative Results on D-NeRF Dataset
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Qualitative Results on Nerfies Dataset
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Qualitative Results on Nerfies Dataset
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Qualitative Results on Monocular Videos
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Qualitative Results on Monocular Videos
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Applications
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Conclusions



Conclusions

• DG-Mesh propose high-fidelity mesh reconstruction and motion tracking from 
monocular dynamic inputs. 

• Decompose mesh tracking into Gaussian-Mesh and Gaussian-Gaussian links. 

• Build Gaussian-Mesh correspondence through Gaussian-Mesh Anchoring. 

• Build Gaussian-Gaussian correspondence through Cycle-Consistent Deformation. 

• Supports various applications like dynamic content editing. 
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