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Motivation

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

GSplatLoc uses 3D Gaussian Splatting to create a single, unified GT O —1 < Pose Coarse
representation for both fast localization and other robotics tasks. Pose R $ Pose
Methodology

1. Scene Modelling:

We build a 3DGS map with distilled 2D

feature descriptors (XFeat) embedded into . cq/ar
each 3D Gaussian. Image

# iterations: 225
e

2. Pose Estimation (Progressive):
- Coarse (2D-3D matching + PnP/RANSAC)

. . Absolute
-> Base (+ photometric refinement) i
- Fine (+ iterative feature-based refinement)
Key Findings
e State-of-the-art accuracy among Neural Render Pose (NRP) methods e Outperforms specialized SCR methods
on the indoor /Scenes dataset. (ACE) in dynamic outdoor scenes
(Cambridge Landmarks).
Methods Chess Fire Heads Office Pumpkin Redkitchen Stairs Avg. | [cm/°]
PoseNet [13] 10/4.02 27/10.0 18/13.0 17/5.97 19/4.67 22/5.91 35/10.5 21/7.74 Methods | Kings Hospital Shop  Church |Avg. | [cm/°]
ApR | MS-Transformer [43] |  11/6.38 23/11.5 13/13.0 18/8.14 17/8.42 16/8.92 29/10.3 18/9.51 pp— 3273 1A 88 1470662 237504 | 1755579
DFNet [19] 3/1.12 6/2.30 4/2.29 6/1.54 7/1.92 7/1.74 12/2.63 6/1.93 MS.Transformer [43]| 85/145 175/243 88/320 166/4.12 | 129/2.80
Marepo [21] 1.9/0.83 2.3/0.92 2.1/1.24 2.9/0.93 2.5/0.88 2.9/0.98 5.9/1.48 2.9/1.04 APR|ENs [31] s aull TUE  SULE ool 15
SCR | ACE [44] 05/018 08/033 05/033 10/029 1/022 08/02 29/08 | 1.1/034 DFNet [19] 73/2.37 2002298 6722.21 137/4.02 | 1197290
FQN-MN [45] 41131 10.5/2.97 9.2/2.45 3.6/2.36 46/176  16.1/442  139.5/34.67 28/7.3 SGR|ACE [44] 200038 31/l SEE  ER06 |
NeRFMatch [ﬁl 0.9/0.3 1.1/0.4 1.5/1.0 3.0/0.8 2.2/0.6 1.0 /0.3 10.1/1.7 2.8/0.7 NRP PNeRFLoc @] 24/029 28/037 6/027 40/ 0.55 24.5/ 0.37
GSplatLoc (Coarse) 3.17/0.49 3.34/0.7 1.96/0.76 3.8/0.62 5.12/0.7 4.54/0.64 10.97/2.63 4.7/0.94 GSplatLoc (Coarse)| 41/0.50  32/0.87 11/040 31/0.72 29/0.62
GSplatLoc (Base) 0.43/ 0.16 1.03/0.32 1.06/0.62 1.85/0.4 1.80/0.35  2.71/0.55  8.83/2.34 2.53/0.68 GSplatLoc (Base) | 27 /0.46 20/0.71 5/0.36  16/0.61 17/0.53
GSplatLoc (Fine) 039/013 091/029 094/050 1.41/032 141/026 132/029 3.44/0.82 | 1.40/0.37 GSplatLoc (Fine) | 31/049 16 /0.68 4/034 14/042| 16 /0.48

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

Feature Est. Rendering Refinement Overall Query

Method (s) (s) (s) (s)

PNeRFLoc N/A N/A N/A 5.560
NeRFMatch 0.157 0.141 0.846 1.144
GSplatLoc (Base) 0.018 0.140 0.651 0.809
GSplatLoc (Fine) 0.018 0.140 1.911 2.069
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