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Motivation

• Can we reconstruct a geometrically accurate and temporally consistent 4D 
surface by combining the strengths of explicit 3D Gaussians and implicit 
SDFs, rather than relying on either representation alone?



Background

• Forward  Mapping
• Canonical space → Dynamic space
• Gaussian Splatting deformation

• Backward Mapping
• Dynamic space → Canonical space
• Neural Radiance Field (NeRF) deformation



Methodology



Methodology

• Stage 1 (GS Branch)
• Forward Mapping
• Pretrain gaussian splatting deformation
• Deformation are modeled by sparse 

voxel decoding



Methodology

• Stage 2 (VoxGS-DSDF 
Brach)
• Backward Mapping
• Color & Geometry MLP 

learns canonical space 
NeRF

• NeRF deformation 
are modeled by 
deformed GS 
sparse voxel

• RayQuery-GS 
matching to export 
latent feature from 
learned gaussians



Methodology

• Stage 3 (Dynamic Mesh Refinement 
Branch)
• Forward Mapping
• Export canonical mesh by SDF  → Mesh 

extraction
• Refine pretrained sparse voxel decoder from 

Stage 1



Experiments

• Dataset: D-NeRF, DGMesh



Experiments

1) D-NeRF Dataset

2) DG-Mesh Dataset

3) Temporal & Trajectory Flow Metrics

4) Ablation Study



Conclusion

• We present DySurface, a novel hybrid framework designed to 
achieve high-fidelity and temporally consistent surface 
reconstruction in dynamic scenes. 
• By bridging the structural gap between the explicit 3D Gaussian 

Splatting and the geometric fidelity of implicit Signed Distance 
Functions (SDF)
• It achieves significant performance in both geometric accuracy 

and photometric quality



Thank You!
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