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Part 1: A brief history:
open aviation data, tools, and events



ADS-B: The start of open-science in aviation

Why did it take off?
Low cost

Low power
Small antenna
Open broadcast

Who are the earlier adopters?
e Hobbyists
e Researchers
e Flight tracking websites
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e Started in 2012 as a joint research between armasuisse (Switzerland), University of
Kaiserslautern (Germany), and University of Oxford (UK)

e In 2015, became an independent non-profit organization serving community open
data for research



OpenSky coverage




OpenSky coverage




The Open Aviation Data Portal (a.k.a.just a website)

https://mode-s.org/atmdata/



https://mode-s.org/atmdata/

The start of open-source movement for aviation research

pyModeS
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air traffic data processing with Python




Where do we party exchange research ideas?

IHER [

2015, Oxford, United Kingdom
2016, Oxford, United Kingdom
2017, Kaiserslautern, Germany
2018, Frankfurt, Germany
2019, Zurich, Switzerland
2020, Virtual, Eurocontrol
2021, Brussels, Belgium

2022, Delft, Netherlands

2023, Toulouse, France

2024, Hamburg, Germany



Part 2: Recent developments



The basecamp on GitHub

= O open-aviation Q Type (/] to search

() Overview [ Repositories 18 f3 Projects @ Packages A& Teams A People 5

Open Aviation Science

: i A2 32 followers (;9 https://journals.open.tudelft.nl/joas
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@open-aviation | Journal of Open Aviation Science | Book | Observable | Twitter

This organisation hosts several open projects, including:

e repositories supporting the Journal of Open Aviation Science;

« the source files to A journey through aviation data, an open-access book;

e pyopensky library for accessing OpenSky historical database;

e more open-sources projects related to aviation

Read also about aviation related stories supported by open-source code and data:
https://observablehg.com/@openaviation

When you are lost in searching for open data, we have a curated list of open aviation data:
https://open-aviation.github.io/atmdata/
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Aesthetics, it’s always about aesthetics.

Open Aviation

We are a group of passionate researchers and professionals working to make access to aviation data and models open.
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https://observablehq.com/@openaviation

New open-source projects: AeroMAPS

AeroMAPS
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New open-source projects: MERCURY

Mercury — An open-source platform for the evaluation of
air transport mobility

07/06/2024 - Open-source tools for Air Traffic Management modelling and research

UNIVERSITY OF

(&) MERCURY WESTMINSTER




New open-source projects: Impunity & pitot

Impunity: A Python library to check physical units

>>> Get Started <<<

Easy to use
Based on a decorator, to add on any annotated function or class
Support for various annotation styles
Usable with Annotated object or string annotations
Integration with popular Python type checkers.
Can be used along mypy for powerful typing systems
No additional runtime overhead

Impunity works directly on the AST for a static analysis of your code

@impunity @impunity

def speed(d: "m", t: "s") —> "m / s": def speed(d: "m", t: "s") —> "km / h"
return d / t returnd / t

speed(10, 10) # returns 1 speed(10, 10) # returns 3.6

@impunity @impunity

def speed(d: "m", t: "s") —> "feet": def speed(d: "m", t: "s") —> "m / s":
return d / t return d + t

# Warning: "Incompatible unit returned" # Warning: "Types are not compatible"

pitot

pypi (¥0.3.2 § downloads '2.4k/month J conda-forge [v0.3.2 | downloads 3.8k

pitot is a Python toolbox providing efficient aeronautic calculations.
Implementations are:

« efficient, based on NumPy or state-of-the-art libraries;
* provided with typing stubs;

« unambiguous with physical units, with the help of the impunity library, based on annotations.

The following functions are currently available:

 International Standard Atmosphere (temperature, density, pressure, and speed of sound);
« conversions between various air speeds: CAS, TAS, EAS and Mach number;

« geodetic calculations (distance, bearing, great circle, etc.) on a WGS84 ellipsoid.
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New open-source projects: fastmeteo
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New open-source projects: rs1090 & jet1090

jet1090

jet1090 is a powerful tool for aviation enthusiasts 2=,
researchers A, and developers 11, which offers a reliable,
efficient, and flexible solution for real-time ADS-B and Mode
S data decoding and analysis.

jet1090 aims to be an essential open-source tool in the
tangram suite for tracking live flights X, analyzing real-time
aviation traffic patterns ©, and creating polished visualizations
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Tangram — OpenSky on your laptop, also prettier <¢*

>
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Part 2: Open Journal



About the Journal

Home Issues Workflow

About ~ Editors Submissions

JOAS - Journal of Open Aviation Science

Login More ~

Journal of

Open
Aviation
Science

Journal of Open Aviation Science is an open-access peer-reviewed journal established by researchers for researchers. It promotes high-quality
open science, open data, and reproducible scientific research for aviation, as such practice is largely missing in current aviation research. Our

primary objectives are:

« to promote reproducible research in the aviation sector using open source tools and open data; and
« to encourage the reproduction of existing research in the aviation research domain.

In addition to original scientific research, we welcome replicating existing research publications using open-source implementations and open
data. Notably, we welcome contributions comparing the performance of reference models with their open-source counterparts.

Each submission is carefully and openly reviewed based on the manuscript's quality and the research's reproducibility. Papers must be submitted

with accompanying publically available code, explanations, tests, and data. Code shall be tested to guarantee that anyone can re-use it.

We welcome the following types of papers

Open access
Free publication

Open code
Open data
Open peer review

A Research article

General aviation research article

with open data and open code.

£ Research article - data

Research articles focus on a
significant open dataset in the
aviation domain, including

processes and applications.

& Research article - software

Research articles focus on
open-source tools for aviation
studies.

C' Re-Science article

Research articles focus on
reproducing results from
previous aviation-related
research and sharing open code
and data.
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JOAS - Journal of Open Aviation Science
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Impact of open peer reviews
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Arts et al. Reviews and Responses for Hidden Markov Models and Flight Phase
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Splm_elh etal. Reviews anq Responses for impunity: Enforcing Physical Unit 265 137 137 0 0 202
Consistency at Definition Time in Python
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z;gt:et et al. Reviews and responses for Fast contrail estimation with OpenSky 153 117 17 0 0 270
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Open-Source Dataset on Global Air Traffic Flows and Carbon Emissions
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Brazzola et al. Reviews and responses for AeroMAPS: a framework for
performing multidisciplinary assessment of prospective scenarios for air 129 110 110 0 0 239



Example process

https://journals.open.tudelft.nl/joas/article/view /7402
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https://journals.open.tudelft.nl/joas/article/view/7402

Recap

e | don't know where can | find “x” data

o https://mode-s.org/atmdata/sources/

e | don’t know what good open-source tools are out there

o https://github.com/open-aviation

e | don’t know where should | publish my work

o https://journals.open.tudelft.nl/joas
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