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Visual Localization
Estimate camera poses from input images and a 
known 3D representation of a scene

Most common approach: 2D-3D Feature 
Matching (FM)

• establish correspondences between 2D image 
pixels and 3D scene coordinates

• find camera poses using a RANSAC-based PnP 
algorithm

Background
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Existing Challenges of FM-based methods

Motivation
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a robust FM-based 3D model built from SfM

2D-2D matching lifting 2D-2D to 2D-3D matches

Existing SOTA pipeline, HLoc

point aggregation 
across ref. viewsquery image reference image

image retrieval
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Our approach

Motivation
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noisy, sparse 3D model

2D-2D matching point inference network

DeViLoc

confidence-based 
point aggregationquery image reference image

image retrieval
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Point Inference Network (PIN)

Proposed Method
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Confidence-based Point Aggregation

Proposed Method
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Experiments
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Challenging benchmarks

Illustration of pose estimation 
on CMU-Seasons 
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Robustness with noisy/sparse 3D pointcloud inputs

Experiments
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COLMAP SIFT 

1.2M points 

LoFTR

1.6M points

SuperPoint + SuperGlue

3.7M points 
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Qualitative Results

Experiments
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RobotCar dataset CMU dataset
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Thanks for listening!


