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Highlights

ATCO

ATCO? EU project (Clean Sky 2 Joint Undertaking & European
Union)

Main challenges in speech recognition and callsign detection for ATC
communications

Standardization and data collection of ATC speech + radar data
Deployment of first VHF receivers in different airports/countries

ATCO? approach to use context-information such as radar (from
OSN servers)

Introduced state-of-the-art speech-to-text technologies for ATC
communications

First version of ATCO? text-to-callsign system
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Introduction

What is ATCO2!?

m EU project, with goal to collect, organize and
pre-process air-traffic control audio data

m We collect voice communications between pilots and
Air Traffic Controllers (AT Cos)

m And generate meta-data useful for further processing

https://www.atco2.org/.
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Introduction

ATC speech is not an easy task!

m Speech variations (stress, fatigue)

m Inter-speaker variations -
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Automatic Speech Recognition for ATC in previous projects

m Previous projects MALORCAand AcListang, audio data limitations:
m Focused on ATCo speech, not on pilot's speech
Limited amount of training data< 100 hr
Data from few airports (Prague, Vienna), few speakers and English accents
Only clean data without noise

m ATC communications follow ICA®regulations
(constrained vocabulary/lexicon and grammar)

= 1 message = one callsign (airplane name) and one command (in normal conditions)

2MAchine Learning Of speech Recognition models for Controller Assistance, http://www.malorca-project.de/wp
3active Listening Assistant, www.AcListant.de

4International Civil Aviation Organization
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Problem statement

What we want to solve?

= Manually transcribed ATC dat&aXPENSIVE to produce
(one man-week work = 1 hour speeth)

m First phase: Collect public ATC data (LiveATC, some are quite noisy)
m Second phase: Design, build and deploy a system based on VHF receivers
to record our own data (complying with legal regulations)
m Data with di erent accents, protocols, speakers, quality. Also include pilot speech.

m Generate automatic transcripts by Automatic Speech Recognition (ASR)
m Correct transcripts manually on a subset of data
m Use surveillance data to assist the recognition

= Build ASR andCallsign detection system for ATC communicatioris
m This non-trivial task is the current research goal ATCO2 project

SFerreiros et al., \A speech interface for air tra ¢ control terminals”.
8Cordero, Dorado, and Pablo, \Automated speech recognition in ATC environment".

"Kleinert et al., \Semi-supervised adaptation of assistant based speech recognition models for di erent approach areas".
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Problem statement § ATCO2
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Problem statement § What we did

Done so far:

Gathered around 195 hours of pre-existing annotated ATCo speech
(di erent speakers, accents and quality)

We are recording data with VHF receivers in several pilot locations

We have a Speech-to-text recognition system, the sub-tasks were:

Data pre-processing, uni cation of transcripts across ATC databases

Voice Activity Detection and Diarization

Building the lexicon and language model (LM)

Training the acoustic model (AM) with two state-of-the-art approaches
Extraction of lists of call-signs from surveillance data, for given location and
timestamp

We designed a test set to evaluate osjpeech-to-text
and text-to-callsign systems
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Methodology

What we can do with surveillance data?

= Main target: extract the callsign from a given utterance
= Initial solution: use speech-to-text and text-to-callsign system

m Previous results: good performance BUT only wigbod quality
data

= New target: improve the performance on go@®AD quality data

m New solution: use surveillance data fro@SN servers either in:

m The output of the speech-to-text system
m The input and/or output of the text-to-callsign system, or,
= Simultaneously in both systems, a hybrid approach

m Expected results: much better performance in data
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Methodology

Air surveillance data and timestamp with spoken
communications

Gather an ATC segment with a VHF receiver

Record the timestamp, add location (airport/receiver)
Send a query to OSN servers composed of:

m Time range: input from timestamp
m Location: area to search centered around the receiver/airport

1 OSN sends back the matching callsigns in ICAO format

Such as: LUF189AF (ICAO format)
LUFTHANSA ONE EIGHT NINE ALFA FOXTROT (verbalized format)
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Methodology

Nevertheles...

LUFTHANSA ! Then what?

: SCANDINAVIAN! m Several "deviations" per callsign
o+ SCANWING! m Initial contact: full callsign
+ TRANSAVIA | m After: abbreviations are allowed
We work with many possible verbalizations
= :;’2:3';;@ of the ICAO callsign
| i
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