
https://github.com/aim-uofa/SurfaceSplat



Motivation

What We Found: 

• Signed Distance Function (SDF)-based methods like Voxurf capture global structures well but lack 

fine details.

• 3D Gaussian Splatting (3DGS)-based approaches lack global geometry coherence. 3DGS-based 

methods like GOF and 2DGS leverage a pre-computed sparse point cloud for image rendering.

• SDF-based methods outperform 3DGS in surface reconstruction, while 3DGS excels in image 

rendering, as illustrated in figure above.



Method

Two key ideas: 

(i) SDF for Improved 3DGS:To 
address the limitation of 3DGS 
in learning global geometry, we 
first fit the global structure using 
an SDF-based representation. 
We then initialize 3DGS by 
sampling point clouds from the 
mesh surface 

(ii) 3DGS for Enhanced SDF: To 
compensate for the inability of 
SDF-based methods, we 
leverage the improved 3DGS 
from the first step to render 
additional novel view- point 
images, expanding the dataset. 



Method

(A) Coarse mesh reconstruction:

We adopt the coarse-stage surface reconstruction 
from Voxurf. The loss function is

(B) SDF for 3DGS:

We also introduce a normal consistency loss to 
improve training stability 

Point clouds are sampled from the 
mesh surface to initialize 3DGS.

• Mesh cleaning: cluster the 
connected mesh triangles and 
remove the floaters.

• Sample surface points: project 
the reconstructed mesh onto 
the training views using their 
known camera poses to 
generate depth maps and 
sample points from valid depth 
regions.



Method

(C) 3DGS for enhanced SDF: (D) Cyclic Optimization: 

3DGS renders new viewpoint images to expand the 
training set, refining the mesh.

We explore two methods for generating new camera 
poses. 

Steps B and C can be repeated for iterative optimization, 
progressively improving performance. 

Rendering Step: optimize a 3DGS model for rendering 
novel view images.

Meshing Step: refine the current mesh by finetuning it 
using both the newly rendered images and the original 
input images.

We update the refined mesh. 



Experiments



Experiments



Ablations

(1) Efficacy of 3DGS for Improving SDF (2) Efficacy of SDF for enhancing 3DGS 

(4) Number of newly rendered views 

(3) Different pose expansion strategies 



Visualization



Visualization



Thanks for watching!
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