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Problem Statement

Input: Multi-view images and their poses

Output: A reconstructed model with accurate geometry and realistic rendering quality
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Current methods impose strict constraints on density fields or primitive 
shapes, which enhances the affinity for geometric reconstruction at the 
sacrifice of rendering quality.



Two-branch Framework



GS → SDF: Depth Guided Ray Sampling

We leverage depth maps from the GS-branch to refine the ray sampling range for the SDF-branch.
Ca

ste
d R

ay
s



GS → SDF: Depth Guided Ray Sampling

We leverage depth maps from the GS-branch to refine the ray sampling range for the SDF-branch.

GS depth

GS depth

Ca
ste

d R
ay

s



GS → SDF: Depth Guided Ray Sampling

We leverage depth maps from the GS-branch to refine the ray sampling range for the SDF-branch.

GS depth

SDF 0-level

GS depth

|s|

Ca
ste

d R
ay

s



GS → SDF: Depth Guided Ray Sampling
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SDF → GS: Geometry-aware Gaussian Density Control
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GS ↔ SDF: Mutual Geometry Supervision
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Comparison



Comparison - Random initialization
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https://docs.google.com/file/d/1Qc4_iOPGXogTfCr06JWtlmc7JGlN_eaK/preview
https://docs.google.com/file/d/1i5nvZ5ZvhLSK7QvUX2qCxImdkcFjlpyS/preview


Thanks!

https://city-super.github.io/GSDF/

https://city-super.github.io/GSDF/

