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Background
The Aerial Visual Localization Problem

Compute the camera translation and orientation from a given image 
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Background
Why Localize over LoD City Models?

- Lightweight
- Easier to acquire and maintain
- Increasingly available worldwide
- Privacy Perservation

SFM/Mesh 
vs. LoD

LoD City ModelsTraditional 3D Maps 



Limitations of LoD-Loc v2
Poor cross-scene generalization  

Ambiguity in dense urban scenes 
How can we localization generalize better and work reliably in dense areas?



Key Ideas of LoD-Loc v3
Synthetic Dataset
Construct the largest aerial instance segmentation dataset
Instance Alignment
Shift from semantic silhouettes to instance silhouettes



LoD-Loc v3
Pipeline overview
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Dataset Generation Pipeline
UE5 + Cesium + Google 3D Tiles
Generate photorealistic RGB UAV images
AirSim Control camera pose, altitude, trajectory, view angle
Instanced LoD models + OpenSceneGraph
Render aligned instance masks with the same camera parameters



InsLoD-Loc Dataset Overview
Geographic
40 distinct UAV flight areas across 6 countries



InsLoD-Loc Dataset Overview
Environmental Diversity
Diverse land-use categories: Commercial, industrial, residential, 
educational, medical, and suburban zones



InsLoD-Loc Dataset Overview
A Large-Scale Dataset for Generalization
108,109 images & 2.67 Million annotations
Benchmarks: UAVD4L-LoDv2, Swiss-EPFLv2, and Tokyo-LoDv3



Experiment
Results over the UAVD4L-LoDv2 dataset 



Experiment
Results over the Swiss-EPFLv2 dataset
 



Experiment
Results over the Tokyo-LoDv3 dataset  



Thanks for listening
Paper link: https://arxiv.org/abs/2603.19609

Project link:  https://github.com/nudt-sawlab/LoD-Loc-v3


