@
HAAV AII

Lessons Learned from the 'peech
Recognition and Understandlng '
project HAAWAII = .

Mohsan Jameel, Hartmut Helmke
Institute of Flight Guidance, German Aerospace Center (DLR)

20t April 2023

i
3 ‘o Iolap stro )))lk ISaVIaANS AVATS @. TR E DLR

cept has been developed within the framework of SESAR 2020 and the Horizon 2020 research and innovation programme.



ATCo and Pilot Voice Communication ‘#7
DLR
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ATCo and Pilot Voice Communication 4#7
0 DLR
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m\>7- radar contact squawk two seven six two € faroe line four five three
A

faroe line four five three after gunpa gunpa robur flight level three eight zero
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Readback Errors Hearback Errors
Readback errors are Undetected readback
seldom events and errors are categorized
hard to detect as Hearback Errors
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Data Driven Approach to Readback Error Detection Assistant 4#7
DLR
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REDA Evaluation (1/2) 4#
DLR

TestData: 87 readback errors/ 2200 correct readbacks communications threads

Absolute Number Rates

Detected RB
Errors

False Alarms Detection FalseAlarm  Accuracy F1-Score

Improve automation model =» Need Opsroom data at large scale
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Rule-Based Approach to Readback Error Detection Assistant 4#7
DLR
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REDA Evaluation (2/2) #
DLR

TestData: 87 readback errors/ 2200 correct readbacks communications threads

Rates
- Det:frt:gRB False Alarms Detection False Alarm| Accuracy F1-Score
37 133 43% 78.% 92% 29%
o aes s | e | em  asx
71 145 82% 67% 93% 47%

Improve automation model =» Need Opsroom data at large scale

REDA: 82% detectionrate > Human: 40-60% detection rate




Moving from Lab to Ops Room

e Decide on feedback about Readback errors

e accordingto rules/manual =»
phraseology is not “always” by the book

* broughtto the controller'sattention =
decide on the context

e communicatedto the pilot =
decide on the type

« Show output at the supervisor position

e More data needed
e Testdatafor offline evaluation
e Feedbackfrom the end user

* Actual statistics of Readback errors
(not just an approximation)




HAAWAII REDA prototype in Ops Room 4#7
DLR

Date: June, 29" 2022
Location: Reykjavik Ops Room

Event: REDA connected to real-time
voice and surveillance data




Speech Recognition and Machine Learning Roadmap 4#7
DLR

If you are enthusiastic about supporting ATCO’s mission through technology
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HAAWAII

Speech Recognition meets Air Traffic Control

PILOT: descending flight level one three zero aasy six nine four one
EZYB341 DESCEND 130 FL.
2022.06-14_12-43-43-34.P.

ATCO: easy six nine four one descend flight level one one zero
EZYB941 DESCEND MO FL
2022-06-14_12:43-27-92

ATCO: thank you good morning identified
NO_CALLSIGN GREETING
NO_CALLSIGN  INIT_RESPONSE
2022-06-14_12-43-0473

PILOT: united sight zero one flight level thrae five zero
UALBO1 ALTITUDE 350 FL
2022-06-14_12-42-48-04.F

ATCO: calling say again
NO_CALLSIGN SAY_AGAIN
2022-06-14_12-42-40-15

PILOT: united eight zero one flight level three five zero
UALBOD1 ALTITUDE 350 FL

2022-06-14_12-42-32-4LF

ATCO: easy six nine four one reykjavik control good morning identified
EZYE341 STATION REYK_RADAR
EZY6341 GREETING
EZYB341  INIT_RESPONSE
2022-06-14_12-42-01-35 e le

PILOT: easy six nine four one goad morning reykjavik flight level two one zero which
mach number zero decimal seven eight
EZYEa41 GREETING
EZYE841 STATION REYK_RADAR
EZY8341 ALTITUDE 210 FL
EZYE841 SPEED 078 MA
2022-06.

PILOT: descending flight level two eight zero direct dexon zero five five nine
WGNOSS9 DESCEND 280 FL.
WGNOSS9 DIRECT_TO DEXON

2022-06-14_12-41-06-75.P END | o

ATCO: western global zero five five nine descend flight level twa eight zero direct to
dexon
WGNOSS9 DESCEND 280 FL
WGNOSS9 DIRECT_TO DEXON none
2022-06-14_12-40.51:38

ATCO: western global zero five five nine reukjavik identified
WGNOSS9 STATION REYK_RADAR
WGNOSS9  INIT_RESPONSE

2022-06-14_12-40-28-63
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REDA demo video at www.haawaii.de
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