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Automatic filling of electronic flight strips

Bc. Veronika Nevarilova*

Abstract

Air traffic controllers at small aerodromes maintain a book of flights — a record of all flights that passed through
their airspace, where each flight can be represented by a so called strip, containing all important information
about it. Traditionally kept on paper, many aerodromes are now transitioning to digital book of flights. But
even when using digital flight strips, controllers must fill them manually based on the communications with
pilots. This paper presents an automated pipeline tailored for a future digital book of flights at Kunovice
airport (LKKU) that processes air traffic communication recordings and extracts the required information
with little to no human intervention needed.

The pipeline consists of five sequential stages: preprocessing, automatic speech recognition, data extrac-
tion, speaker identification and postprocessing, and is able to process audio segments on the order of
seconds. When tested against a full day of air traffic recordings from LKKU with no human correction, the
pipeline achieved an end-to-end F1 score of 72.8%, where a record is counted as correct only if all fields exactly
match the ground truth. With manual correction of callsign assignments, F1 rose to 80.2%.

By automating flight book data entry, the pipeline could reduce the administrative burden on controllers
at small aerodromes. Also, the approach generalises to any airport and could be adapted to other aerodromes

or environments where manual logging remains standard practice.
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Smaller aerodromes like Kunovice (LKKU) are required
to maintain a book of flights — a chronological record
of flights through their airspace. The flights can be rep-
resented in the book by so called strips (Fig. 1) that
contain allimportant information about them. Besides
serving as a history record, they also help air traffic
controllers track active traffic and maintain their situa-
tional awareness. At Kunovice and many other airports
this record is still kept on paper, meaning any down-
stream use of the data (invoicing landing fees or compil-
ing statistics) requires the controller or administrative
staff to manually retype it into a computer. Digitalizing
the book of flights and automating the process of the
strip filling would reduce the risk of omissions, lower
the workload of the controller or any other person pro-
cessing it, and produce a digital record directly usable
for further processing.
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Figure 1. Example of paper flight strip at Kunovice.

The core goal was to create a system that, given a set of
chronological audio recordings of air traffic radio com-
munication, automatically extracts structured data rea-
dy to be processed by a digital book of flights. This
extracted data would include callsign, aircraft type, de-
parture and destination airport, altitudes and runway
assignment among other things.

Since the only input of the system is audio, the core
components needed are automatic speech recogni-
tion, speaker identification, and structured informa-
tion extraction. The aviation field presents unique chal-
lenges for all three: transmissions are noisy and fol-
low domain-specific phraseology that general-purpose
systems handle poorly. Each component therefore re-
quires some degree of domain-specific adaptation.

The input audio is processed sequentially through the
following five stages:

1. Preprocessing block - segmenting the incom-
ing audio into individual transmissions based on
silence detection, which proved more reliable
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than general-purpose diarization models for this
type of input.

2. ASR block - transcribing speech into text using
NeMo Parakeet model [1] finetuned on ~4hours
of czech and english LKKU air traffic audio record-
ings [2].

3. Information extraction block - usingan LLM [3]
to extract structured data from the transcribed
speech, combining semantically-driven extrac-
tion with rule-based normalization.

4. Speaker identification block - determining whe-
therthe current transmission belongs to a known
speaker from the set of active aircraft or to a new
one, using a ResNet-152 speaker recognition mo-
del adapted for low-bandwidth speech [4]. The
decision strategy is based on a combination of
voice embedding similarity and callsigns men-
tioned in the transmission.

5. Output block - gathering data from the individ-
ual blocks and creating the final JSON output
ready to be processed by the book of flights.

The pipeline was evaluated on LKKU data both at the
level of individual blocks and as a complete end-to-end
system.

3.1 Individual blocks

The preprocessing block achieved 97.5% accuracy in
segmenting the audio stream into individual transmis-
sions. The ASR block reached word accuracy of 87.2%.
The information extraction block achieved 98.8% field-
level F1scorein extracting structured information from
transcribed text. Speaker identification block was eval-
uated on a dedicated test set and achieved 100% accu-
racy.

3.2 End-to-end evaluation

The complete pipeline was evaluated on one full day
of air traffic recordings, comprising 396 transmissions
totalling 30 minutes of audio. Performance was mea-
sured using end-to-end F1 score, where a prediction is
counted as correct only if all fields exactly match the
ground truth. Without any human intervention, the
pipeline achieved 72.8% F1. When incorrectly extracted
callsigns were manually corrected (4 corrections out
of almost 400 segments), F1 rose to 80.2%.

The impact of 4 corrections on the accuracy reflects
the cascading nature of errors in the pipeline: a sin-
gle mistake early in the session causes all subsequent
outputs for that speaker to be attributed incorrectly. A
single correction therefore has an outsized positive ef-
fect, while a single uncorrected error can affect a large

portion of the results. However, the option to correct
the system is consistent with its intended use — the
outputs are visible in the book of flights in real time
and can be corrected as they appear.

Notably, two bottlenecks emerged as the main sources
of error. The first is the combination of ASR and LLM
extraction: when the ASR misrecognises a word, the
LLM receives a corrupted transcript and may extract
incorrect or missing values as a result. The second is
speaker identification and automatic callsign assign-
ment, which remain the most challenging aspects of
the system.

The pipeline demonstrated reliable performance across
all stages, achieving 80% accuracy with minimal hu-
man correction. Beyond digital flight strip filling, the
pipeline has potential for a much broader range of ap-
plications. By capturing not only what was said, but
who said itand which aircraft it concerns, it can serve as
a foundation for virtually any downstream processing
of aviation communication, e.g. traffic analysis or train-
ing and simulation, by replaying real communications
for controller or pilot training.

Future work could improve performance further by col-
lecting and annotating more data to fine-tune the ASR
model, which would directly reduce errors propagat-
ing into the information extraction stage. Additionally,
processing audio with awareness of previous transmis-
sions in the session would allow the system to resolve
ambiguities using conversational context. Both bot-
tlenecks — ASR-LLM error propagation and speaker
identification — would benefit from this approach.
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