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Drone is coming!
University-1652: A Multi-view Multi-source Benchmark  
for Drone-based Geo-localization



It is cheaper.



Drone is a new platform.

• Accurate Delivery (e.g., send mask)


• Agriculture (e.g., pesticide)


• Event Detection (e.g. traffic jam)


• …. 

Use Cases: What can Drones do? Why we study?

https://www.youtube.com/watch?v=j65tqT-sQMo

https://www.youtube.com/watch?v=j65tqT-sQMo
https://www.youtube.com/watch?v=j65tqT-sQMo


Outline

•Task (Visual Gap)

•Dataset 

•Baseline & Experiment



• We consider one conventional task: cross-view Geo-localization. 

University-1652

Ground-view Images Satellite-view Images (GPS tag)Gap

Whole RoofLimited Roof



We notice that the drone can be a bridge. 

Ground-view Satellite-view (GPS tag)Drone-view

No dataset to verify it. 



Outline

•Task

•Dataset (Missing in existing works)

•Baseline & Experiment



University-1652
• We collect the data from three platforms of 1652 buildings. 


• More training images per class (instead of image pairs).


• More viewpoints -> More intra-class variants



•Me: I want to build one dataset.

•Supervisor: No! Too much cost.

•Me: We use free data from Internet.


•Supervisor: Do it!



Building names from Wikipedia



Get latitude/longitude from GoogleMap



Drone-view Data
• Due to the privacy concerns and the cost, we deploy the simulated data via 

Google Earth. We write scripts to drive the engine as drone camera. 





Ground-view Data from GoogleMap



Satellite-view Data from GoogleMap



Noisy Ground-view Data from GoogleImage

• We search the building 
name and download 
images from GoogleImage


• We then remove the 
indoor images and 
duplicate images.

Krause J, Sapp B, Howard A, et al. The unreasonable effectiveness of noisy data for fine-grained 
recognition[C]//European Conference on Computer Vision. Springer, Cham, 2016: 301-320.



Outline

•Task

•Dataset (Now we have data.)

•Baseline & Experiment



Baseline
Flexible and Strong Baseline


- Objective: Instance Loss (Share Classifier)

- Structure:  Generally, the backbone 

- network do not share low-level patterns

New data ->

add one branch!

Zheng Z, Zheng L, Garrett M, et al. Dual-Path Convolutional Image-Text Embeddings with Instance Loss[J]. ACM Transactions on Multimedia Computing, 
Communications, and Applications (TOMM), 2020, 16(2): 1-23.



Baseline
CVUSA

Oxford  and  ParisICCV 2015
CVPR 2017
ECCV 2016
CVPR 2018
CVPR 2019



Ground-view query vs. drone-view query.



Apply the model trained on University-1652 to real drone videos.

The model haven’t  seen any data of UIUC.
Fly High #1 "UIUC" https://www.youtube.com/watch?v=jOC-WJW7GAg

https://www.youtube.com/watch?v=jOC-WJW7GAg
https://www.youtube.com/watch?v=jOC-WJW7GAg


The model haven’t  seen any data of UIUC.

Apply the model trained on University-1652 to real drone videos.



Ablation Studies

Different Loss Functions

Different Input Sizes

Whether Share Weights



Future Works - Keypoint Matching

SIFT does not work very well. Deeply-learned Methods are needed.



Future Works - Boost Performance

We  run a leaderboard.  
You are welcomed to push the state-of-the-art performance. 
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Thanks a lot!
University-1652: A Multi-view Multi-source Benchmark  
for Drone-based Geo-localization

Dataset & Code

Have been downloaded  
By 300+ times.



Data License
• We carefully check the data license from Google. There are two main points. 


• First, the data of Google Map and Google Earth could be used based on fair 
usage. We follow the guideline on this official website 3 . 


• Second, several existing datasets have utilized the Google data. In practice, 
we adopt a similar policy of existing datasets 4, 5 to release the dataset based 
on the academic request.

3. https://www.google.com/permissions/geoguidelines/
4. http://www.ok.ctrl.titech.ac.jp/~torii/project/247/
5. http://mvrl.cs.uky.edu/datasets/cvusa/

https://www.google.com/permissions/geoguidelines/
http://www.ok.ctrl.titech.ac.jp/~torii/project/247/
http://mvrl.cs.uky.edu/datasets/cvusa/
https://www.google.com/permissions/geoguidelines/
http://www.ok.ctrl.titech.ac.jp/~torii/project/247/
http://mvrl.cs.uky.edu/datasets/cvusa/

