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Profit

The OpenSky Network e.V.

Research-oriented Non-Profit Association Based in Switzerland



Why collect large-scale ATC data?
• ANSPs operate massive ground infrastructure, 

but data not accessible due to numerous 
reasons:
– Security concerns
– Legal constraints
– Privacy concerns
– Liability issues
– Commercial value
– …



Crowdsourcing ATC
Use of cheap software-defined radio receivers proliferating around the world because 
of FlightAware, Flightradar24 and a lot of enthusiasts!
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Mission & Achievements since 2012

• Association provides free data to not-for-profit 
research
– Contributed to over 150 published scientific studies

• Network collects ADS-B, Mode S, TCAS, FLARM
– Data set contains almost 25 trillion signals recorded 

since 2013, equalling 2 Petabytes of data

“Our goal is to improve the safety, security, efficiency, 
and reliability of airspace usage by providing open air 
traffic data”



• 3500 registered receivers worldwide
– Regularly 1500+ online at a given time

• Most coverage in EU, followed by US
– About 7,500 active airports covered



#dataviz

https://deck.gl/examples/line-layer/



Breakdown of Data Access Requests between 2018 and 2020

OpenSky Data Requests
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Global Academic Requests 2019

College	Station College	Station

Gothenburg Gothenburg

Beni	Mellal Beni	Mellal

Melbourne Melbourne

Hong	Kong Hong	Kong

Abu	Dhabi Abu	Dhabi

Monterey Monterey

Sao	Paulo Sao	Paulo

Brisbane Brisbane

Bandung Bandung

Bangkok Bangkok

Limerick Limerick

Moscow Moscow

Daejeon Daejeon

Helsinki Helsinki

Nanjing Nanjing

Brasilia Brasilia

Tromso Tromso

Seattle Seattle

Ankara Ankara
Fairfax Fairfax

Manila Manila

Tianjin Tianjin

Minya Minya

Rome Rome

Koléa Koléa

Tokai Tokai
Xian Xian

Kiev Kiev

©	2019	Mapbox	©	OpenStreetMap



Academic Publications using OpenSky

2014 2015 2016 2017 2018 2019 2020 (Nov)

All ML ATM Security Earth Science Covid Other

Source data: https://opensky-network.org/community/publications



OpenSky Symposium

https://symposium.opensky-network.org



Interfaces for Researchers



Researcher’s Requirements
ü Record data over long periods

• Typical requests ask for 1-12 months of data, but some also asked for 
5+ years, e.g., to analyze progress

ü Keep historical data
• Data from specific points in time are needed, e.g., for incident 

investigation
ü Keep low-level data

• Every single transmission needed for frequency usage analyses or 
applications such as MLAT

ü Calculate higher level abstractions
• Most researchers are not very technical and do not want to deal with 

tons of low-level data
ü Record data over large geographical areas

• Requests for data from specific regions, countries, continents, or the 
whole world



Access to OpenSky Data
• Live API:

– Free for non-commercial use
– Data -> Live API (https://opensky-network.org/apidoc/)
– Limitations for anonymous and normal users

• Access to historical data (Live and via API)
– Explicitly for research; free for universities, research institutions and flight authorities
– Data -> Apply for Data Access
– Should get an answer within a few days (by me)

• Pre-prepared Scientific Datasets
– 8 different types: https://opensky-network.org/data/datasets
– From raw data at message level to abstract metadata

https://opensky-network.org/apidoc/
https://opensky-network.org/data/datasets


Impala Database



Access to OpenSky Data
• Fill in the forms:

– Information about
you

– Institutional email
address! (proof)

– Information about
your project and
what you need the
data for

– Commercial use?



Impala Database Usage

• Overall, 415 distinct users since 2018
• 16,077,613 queries submitted

2018 2019 2020 
(31 Oct) Total

Distinct 
Active Users 94 134 295 415

Submitted 
Queries 6,163,467 4,094,815 5,818,746 16,077,613



Trajectory-related Research



New Data Tools

https://opensky-network.org/data/data-tools
https://airtraffic.readthedocs.io
Olive, Xavier. "Traffic, a toolbox for processing and analysing air traffic data." (2019).

https://opensky-network.org/data/data-tools


Usage during Covid-19



Covid-19: Requests & Dataset
• First request for data in relation to Covid-19 received on 

February 4, 2020 from China

• 130 requests in total as of November 1, 2020

• Breakdown of institutional requests:
– 6 from banks & Central Banks
– 7 from governmental agencies 
– 3 from supra-national institutions 
– 3 from NGOs/journalists
– 60 from universities

ÞCreation of dataset to facilitate quick and open research
https://doi.org/10.5281/zenodo.3737101

https://doi.org/10.5281/zenodo.3737101


Covid-19: Pandemic Analysis



Covid-19: Pandemic Analysis



Covid-19: Economic Nowcasting



Non-Academic Use Cases



Data Journalism



Recreational



How to contribute?
• Join the team

– People can become a community manager and actively recruit new feeders

• Donations
– We have created a “sponsoring program” that allows for supporting specific receiver locations
– Infrastructure is expensive and requires institutional support

• Data
– People and organizations can “donate” or exchange (meta) data

• Events
– People can help organize or participate in events such as our symposium

• Marketing
– Tweet, write, publish, support officially, and talk about OSN

• Code
– Write and publish open-source tools using or improving OSN



Questions?
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