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Can I find

1. Missed approach (or go-around) during aircraft landing 

2. Paired flight paths where the same aircraft land (or 
takeoff) on parallel runways. 



Tracking planes 
ADS-B
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ADS-B 

Automatic Dependent Surveillance 
Broadcast, or ADS-B provides an updated 
way for pilots to view each other’s positions 
and for ATC to manage air traffic.

- Position (GPS)
- Altitude 
- Velocity
- Heading

https://www.pilotmall.com/

https://www.pilotmall.com/blogs/news/what-do-you-need-to-do-to-get-your-aircraft-compliant-with-the-2020-ads-b-requirement
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ADS-B capture using a Raspberry Pi

To capture the aircraft transmissions 

- Raspberry Pi 
- RTL2832U USB dongle 
- dump1090
- A small antennae
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ADS-B .. with curl

adsb.fi - a community-driven flight tracker project with a free real-time API 

curl https://opendata.adsb.fi/api/v2/lat/-33.94/lon/151.17/dist/5 

http://adsb.fi
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Flights → AVRO → Kafka

monitor_opendata.py --airport SYD 

Poll adsb.fi every 10s

Serialise any flights found as AVRO into the 
flights topic

https://github.com/saubury/plane_track/blob/main/monitor_opendata.py 

http://adsb.fi
https://github.com/saubury/plane_track/blob/main/monitor_opendata.py


Missed approach
finding with Flink
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A missed approach (go-around) is a procedure 
where an aircraft, during an approach to 

landing, discontinues the approach and climbs 
away from the runway. 
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Missed approach

Find a sequence where an aircraft 
descends, nearly lands, then climbs 
again, reaching a minimum safe 
altitude.
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Flink SQL

Flink SQL query with MATCH_RECOGNIZE, 

Identifies specific flight altitude patterns in 
a stream of aircraft data, partitioned by 
callsign 

https://github.com/saubury/plane_track 

https://github.com/saubury/plane_track




https://docs.google.com/file/d/1TnwuOYrfgccPvOox3qum6rbwNiBJUWHH/preview


Finding paired flights 
with Flink
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Twin flying

Paired flight landings occur 
when aircraft land on parallel 
runways.
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Flink UDF’s

To measure the distance 
between aircraft using a Flink 
user-defined function (UDF) 

By adding a distance scalar Java 
function I could calculate 
distance between two aircraft.

https://github.com/saubury/plane_track 

https://github.com/saubury/plane_track
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Paired

https://github.com/saubury/plane_track 

Find pairs of flights that were geographically close 
(within 1.5 km) of each other during overlapping or 
near-overlapping times (within 35 seconds)

https://github.com/saubury/plane_track


What about … 
the type of plane?
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Annotating
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Aircraft ICAO codes such as 7C6D7E 
to airframes such as Airbus 
A321-231 which is 16 years old

ICAO codes 

Flight code such as JST517 departs 
Sydney at 12:40 PM and arrives in 
Melbourne at 2:15 PM operating 
daily. 

Flight codes
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Opensky data archive

600k airframes 420k route
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Same plane types

https://github.com/saubury/plane_track 

https://github.com/saubury/plane_track


TLDR …
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Take-away’s

🌍 The techniques for identifying 
anomalies or sequences are 
transferable to other industries

✈  ADS-B signals provide a rich data 
source that, when processed in 
real-time can find cool events

🧪  With just a basic radio receiver &  
streaming framework you can build 
meaningful analytics pipelines

🛠 Apache Flink can detect patterns in 
event streams .. and slow to spot with 
batch analytics.

Stream analysis 

Open-source + curiosity Apply beyond aviation

CEP makes sense of data.
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CREDITS: This presentation template was created by Slidesgo, and 
includes icons by Flaticon, and infographics & images by Freepik 

Thanks!
Do you have any questions?

@SimonAubury 

Slides

Blog / code

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://www.linkedin.com/in/simonaubury/

