
GSplatLoc: Grounding Keypoint Descriptors into 3D 
Gaussian Splatting for Improved Visual Localization

Gennady Sidorov

ITMO SberRoboticsCenter T-Tech
Project page

Malik Mohrat Denis Gridusov
1,2

1 2 3

1

11,2

Ruslan Rakhimov Sergey Kolyubin

GSplatLoc uses 3D Gaussian Splatting to create a single, unified 
representation for both fast localization and other robotics tasks.

Motivation

 


Visual localization methods force a trade-off between efficient but 
specialized models (SCR) and versatile but based on slow 
representations (NeRF).

Methodology

 


Scene Modelling: 

We build a 3DGS map with distilled 2D 
feature descriptors (XFeat) embedded into 
each 3D Gaussian.



Pose Estimation (Progressive):

→ Coarse (2D-3D matching + PnP/RANSAC)  

→ Base (+ photometric refinement)  

→ Fine (+ iterative feature-based refinement)

Key Findings

 


State-of-the-art accuracy among Neural Render Pose (NRP) methods 
on the indoor 7Scenes dataset.


O utperforms specialized SCR methods 
(ACE) in dynamic outdoor scenes 
(Cambridge Landmarks).

H ighly efficient: provides a refined 
pose in under 1 second, significantly 
faster than NeRF-based methods.
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