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Cel projektu

e Opracowanie metodyki dotrenowania | testowania dostepnych
algorytmow transkrypciji mowy na tekst, np. w srodowisku do uczenia
gtebokiego Whisper. Nastepnie, w oparciu o zadeklarowanag
wspotprace ze strony lekarzy GUMEDU nalezy zbudowacC i nagrac
stownik polskich wyrazen medycznych, ktére sq uzywane przy
opisywaniu chordb, kierowaniu na badania przez specjalistow,
wypisaniu recept.

e Nagrywanie nalezy przeprowadziC w warunkach naturalnych od
strony akustycznej, w typowym otoczeniu. Nastepnie, w ten sposob
otrzymany materiat nalezy adnotowac i uzyC do dotrenowania
dostepnej sieci neuronowej, ktora wczesnigj juz zostata wytrenowana
W oparciu o duze stowniki, w tym stownik jezyka polskiego (np.
Mozilla Polish).

e W toku eksperymentow nalezy uzyskac wyniki oceny skutecznosci
rozpoznawania wyrazow zwiqzanych ze stownikiem medycznym z
uwzglednieniem obliczenia metryk btedow.




Scenariusze uzycia

Wizyta lekarska Sala operacyjna SOR

Usprawnienie pracy Operacje automatycznie Brak potrzeby spisywania
lekarza podczas wizyty rejestrowane, nie wymagajqc przebiegu akcji przez
zaangazowania pracownikow. pracownikow



Cechy charakterystyczne

Wybralismy nastepujqgce narzedzia do konwersji mowy na tekst:

e Whisper (small, medium, large)
e Google

&

e Microsoft Azure

Wygenerowalismy 1200 probek stownictwa medycznego (100 stéw) w formacie mp3:

e 600 meskich (500 naturalnych + 100 syntezowanych)
e 600 zenskich (500 naturalnych + 100 syntezowanych)

Wykorzystalismy nastepujgce metryki w celu oceny rezultatow:

e WER
MER
CER

WIL

Levenshtein distance
Jaccard distance




Prodi.gy

yes

Span Categorization, Dependencies &
Relations, Audio & Video, Zero-Shot
Prompts, Named Entity Recognition, Text
Classification, Computer Vision, A/B
Evaluation

$390 (Personal)
$490 (Company; price per seat;
available in packs of 5 seats)

standoff format

N\ P NDIACISE

LLama Alpaka

NO

NO

Tagkditor

NO

text

Full version minimum donation of
20%$. Demo version allows for 30
sentences.

requires Windows 10,
64-Dbit

NO

Inception

yes

text

Open Source

standoff format

requiers Java 11 or
higher

yes

Brat

yes

text

Open Source

standoff format

preferable OS: Linux, but will work on Windows in
WSL,
Python 2.5+ required (No Python 3x!),
Fully supported on Google Chrome and Safari.

NO

Doccano

yes

Open Source

standoff format

Python 3.8+
Offers only simple annotation
capabilities

yes BETA

LightTag

yes

Free for individual use and teams*. *Free
for teams up to 10k annotations/month,
then $0.02/additional annotations

standoff format

takes quite time to start annotating and to learn
a tool, number of functionalities may be
overwhelming, tags for annotating not visible all
the time (only when hovering over), interface
may be unintuitive for beginners

yes

Audino

yes

Voice Activity Detection (VAD), Diarization,
Speaker Identification, Automated Speech
Recognition, Emotion Recognition tasks

Open Source

standoff format and
database

Simple and nice to cooperate,
Need to host a web application

only for upload data

Label Studio

yes

Computer Vision, Natural Language
Processing, Audio/Speech Processing,
Conversational Al, Ranking & Scoring,

Structured Data Parsing, Time Series

Analysis, Videos

The community edition is free, for the
enterprise edition you need to
contact the authors.

all functionalities available only when
using enterprise

yes




WER

Levenshtein distance
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Wyniki cz.2

Metric WIL Levenshtein distance Jaccard distance
Score (Overall Average) 0,7437 45,7500 0,9398
Score (Female Average) 0,7462 46,3333 0,9559
Score (Male Average) 0,7116 45 1667 0,9238
Score (Matural Average) 0,7268 45,5000 0,9584

Score (Synthetic

Average) 0,7429 47,0000 0,8470

Microsoft Azure STT  Google STT




Podsumowanie

e \WykonaliSmy systematyczny przeglqd literatury.

e /badalismy narzedzia do przeksztatcania mowy na
tekst (ang. speech-to-text).

e PrzejrzeliSmy dostepnych narzedzi do adnotacii.

e WygenerowaliSmy probki stownictwa medycznego.

e PrzetestowaliSmy dostepne narzedzia speech-to-text
na nagranych probkach.

e ZapoznaliSmy sie z metrykami oceny jakoSci
transkrypcji mowy na tekst.

e PrzeanalizowaliSsmy wyniki transkrypcji medycznej przy
uzyciu wybranych narzedzi.

e Przygotowalismy i zgtosilismy artykut na konferencije.




Referat zgtoszony na konferencje ECAI'2023

A survey of automatic speech recognition
deep models performance for Polish medical terms

Marta Ziclonka®*, Wiktor Krasifski®, Jakub Nowak®, Preemyslaw Rodled®, Jan Stopinski®, Mateusz Zak®,
Franciszek Gorski® and Andrzej Czyiewski®

*Multimedia Systems Department, Faculty of Electronics, Telecommunications and Informatics
Gdansk University of Technology
ORCiD 11x: Mana Ziclonka hitps2/forcid. org/0000.0003- 1407-6770,
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Absirscl Among the numerous spplicabions of speech-to-text toch-
nology is the support of documentation created by medical person-
pel There are many available speech recognition systems for doc-
tors. Their effectivencss in languages such as Polish should be veri-
fed In connecbon with our project 18 thes held, we decided to check
how well the popular spesch mcognition systems work, emploving
models tramned for the general Polish language. For this purpose, we
selecied 1100 words from the Inlemational Classification of Discases
dictionary, the Polish-language version of the Intemational Statisti-
cal Classification of Diseases and Health Problems. The words wer
read into a microphone by five wormen and five men and also pener-
ated with a speech synthesirer using a mak and a female vosce. This
resulted in 1,200 recordings teste d with the follow ing sysicms: W his-
per. Google speech-to-tex i and Microsoft Azuse speech-to-iexi. The
achicved word recognition performance ks iilectad by ihe caloulsied
metrics: WER. Wl Levenshizin distance., Jaccard distance. MER.
and CER. Results showw that the highest efficiency for most cases
was obtained by Amure speech-lo-iexl. However, none of the esied
madels is ready for vobee-filling medical meords, describing cases,
of prescnibing treatmend. because the number of ermors made when
coeverting spacch o text is too high

1 Introduction

Orver the past decade, speech-to-ext (STT) sysiems, slso called au-
tomatic specch recognition (ASR) sysicms, have rapidly developed
The development was made possible by advances in deep leaming
theory and the growing demand for spocch ranscription sysicms of
inlelligent voice assstants. It included growth in the sccurscy of
these systems and an application for more languages than jusi En-
glish. Nowsdays, the dominant approach (o developing speech-to-
icxl sysicms is based on reural networks, which achiove outsisnd-
mg resulis in the transcniption of moorded ext Sysiems such =
DeepSpeech [11) or Hecurrent MNeural Metwork Transdueer |5] can
be given as examplies. However, solulions wing the Transformer-
type architecture introduced in the [18] have received the most ai-
tention in reoend ¥ears, Baed on this idea, solubions such as Ope-
mAl Whisper | 15] and Conformer [ 10] have been developed that have

* Corresponding Asthor Fmait maner & maiiimed org

achicved a Word Error Rate (WER) of less than 5% on different En-
glish datsseis. Moreover, the suthors in [15] show that their model
can work for languages other than just English. As a resalt, high ac-
curacy has been achieved in transcribing everyday speech, but there
are stll solulons talofed o some domans of appiﬂ;.-mm that are
insufficient. To address this issue in our work, we iested 3 sysiems
OpenAl Whisper, Google Speech-To-Text [3], and Arum Specch-
To-Text [4] on 100 words from the Inkemational Clessification of
Dnscases (1ICLY) dichoaary for the Polish language, A list of medi-
cal ierms derved from the dictionary is included for inte e sied e ad-
eni o supplementary makerial. Our icam made moordings of these
100 wonds for 5 mak voices. 5 emak voices. | synthetic mak. and
I synthetic female voice, giving us 1200 recordings. We evalusied
cach 3TT system on this dataset and. for each of them, caloulsied a
sl of & differenl metrics designed for automatic spoech recognilion
tasks. These meincs are WER, WL, Lovenshicin distance, Jaccard
distance. MER, and CER. These metrics eeflect how tested models
are eady for vosce-flling medscal records, describing cases, or pee-
scribing treaimend, since the nurmber off errors made when comvening
speech bo ext is crucial in thas gpplication domain.

2 Methods

This section descnbes methods: i includes a descnption of off-the-
she If, most common speech-to-text (5TT) engines followed by met-
rics used in the cx periments. The first subsection is dedicacd to 5TT
iools description, in which Whisper, Google STT, and Azue STT
arc included. The next subsection presents the metrics used. a de-
scription, and come sponding mathematical formulas.

2.1  Speech-to-text tools

There are vanous ready -to-use speech-io-lexiengines. Many of them
suppont muliiple languages. It s casy o nothoe that they work well for
English on data that does not contam specialwed domain terms. This
sty iesis theee of the most well-known iools with speech exocrpis
propounced in Polish uking medscal lerminology only. All these tools
wiere used in a configuration that supports the Polish language: in
cther words, their asuthors trained them on datasets also in this lan-
guage. These engines are Whisper (small, mediom, large versions),
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