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How can technology help?

Motivation

Do you prefer a

local anesthesia? | would rather

prefer an
imported one.

/

15k cases / year — Report, 2017

Vervolgonderzoek medicatieveiligheid: eindrapport. Rotterdam/Utrecht/Nijmegen: Erasmus MC, NIVEL, Radboud UMC, PHARMO, 2017. 129 p.
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1. Speech Recognition in Healthcare

n Increases medical
Y} g\ staff's productivity

Facilitates the
completeness of medical
documentation

Inspires patient
engagement
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https://www.scnsoft.com/blog/speech-recognition-healthcare

2. Speech Recognition & Dutch language (1)

 Kaldi_NL: Classical ASR system OGitHub @KAL—DI

- ~900 speech hours

 New Hugging-face era: Transformer-based systems | w
- 500k — 15M of speech hours

Models dutch new Full-text search Tl Sort: Most downloads
£ jonatasgrosman/wav2vec2-large-xlsr-53-dutch © Clementapa/wav2vec?2-base-968h-phoneme-reco-dutch
Tacebook/wava2vec2-large-x1lsr-53-dutch GroNLP/wav2vec2-dutch-large-It-cgn
® jonatasgrosman/wav2vec2-xls-r-1b-dutch @ hannatoenbreker/whisper-dutch
@ golesheed/whisper-non-native-adult-@-dutch & Oysiyl/w2v-bert-2.0-dutch-colab-CV1s.@
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2. Speech Recognition & Dutch language (ll)

o,

Diensten = Thema's » Nieuw

02 november 2023

Nederland start bouw GPT-NL, als
eigen Al-taalmodel

Nederland gaat een eigen open taalmodel ontwikkelen: GPT-NL. Dit model is
nodig voor het ontwikkelen, versterken en bestendigen van de digitale
soevereiniteit. Non-profitpartijen TNO, NFI en SURF gaan samen het model
ontwikkelen om zo een belangrijke stap te zetten richting transparant, eerlijk
en toetsbaar gebruik van Al naar Nederlandse en Europese waarden en
richtlijnen en met respect voor het eigenaarschap van data. Financiering van
het model is afkomstig van het ministerie van EZK.

Nederland trekt 13,5 miljoen euro uit voor
ontwikkeling van eigen Al-taalmodel

Onderzoeksinstituut TNO gaat samen met SURF en het Nederlands Forensisch Instituut een eigen
Al-taalmodel ontwikkelen, GPT-NL. Hiermee willen de partijen naar eigen zeggen een 'veilig
alternatief' ontwikkelen voor buitenlandse taalmodellen als ChatGPT.
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https://www.surf.nl/nieuws/nederland-start-bouw-gpt-nl-als-eigen-ai-taalmodel
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2. Speech Recognition & Dutch language (llI)

« ASR_NL Benchmark:

- https://opensource-spraakherkenning-nl.github.io/ASR_NL _results/
— University of Twente

: i - : i S o : _ .
— Radboud University ModelDataset Jasmin g 1 Jasmin g 2 Jasmin g 3 Jasmin_ q 4 Jasmin q 5
Kaldi NL 28.1% 16.2% 43.6% 45.3% 20.9%
2nd Dutch Speech Day N
Whisper v2 22.6% 18.0% 36.5% 37.3% 22.2%
Whisper v3 34.2% 29.4% 20.4% 28.2% 34.4%
Whisper v2 w/ 20.1% 12.4% 30.2% 33.4% 14.9%
VAD
Whisper v3 w/ 34.7% 27.5% 46.7% 23.0% 30.2%
VAD
faster-whisper 20.3% 11.3% 29.9% 30.6% 13.7%
v
faster-whisper 28.1% 25.2% 50.9% 62.6% 27.6%
V3
faster-whisper 19.1% 11.1% 29.5% 30.0% 12.8%
v2 w/ VAD
faster-whisper 27.5% 22.4% 42.6% 45.4% 25.2%
7 v3 w/ VAD



https://opensource-spraakherkenning-nl.github.io/ASR_NL_results/
https://sites.google.com/view/dutchspeechtechday/registration

3. Methodology (I)

Classical approach

Current approach
> 2022
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3. Methodology (Il)

« HoMed: Language model fine-tuning (2021-2022) — Kaldi-NL
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3. Methodology (lll)

HoMed: 2022 Wav2vec2.0 exploration

| Language Model (LM) | Acoustic Model (AM) Decoded
T o &) radin

Wav2vec 2.0] M

................................................................. 1 21 Eu files E . u :
Input J - | ~10 seconds . | CGN:d4-gram 17.6% H 35 files
WAV ' (Mo LM: 19.1%)
AP ) 35 files 0 32 files (all transcriptions
O ! 13.8% ) :
' : . luded in LM)
wvm WAV @ KALD { inc
.................................................................................. E E 32 MJ fi’es: 4-gram
P J ) | 2728 files: L + 13.9% 35 files (transcriptions of
Dataset available at | way | [ MleTlsentence | 1 i | CGN:4gram ' 32 files included in LM)
10.34973/dpjc-0v85 o *
3 files (cross validation)
0
15.5% 17.6% (transcriptions of 32 files
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WORD ERROR RATE (WER)

LREC2022 - Tejedor-Garcia et al. 2022a
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3. Methodology (1V)

HoMed: 2022-2023: An innovative method for building special purpose speech recognisers for sensitive data

domains built on evidence-based pilot projects.

Audio files (wav)
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3. Methodology (V) —
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4. Results (1)

| TEST-40H | # Fil # wWrd | Cg Sub  Del

|
| Whisper-large-v2 | 110 421847 ||71.3] 10.9 17.8

| Kaldi NL | 110 421847 | 33.9 22.8 43.3

Subs: Ins:
1: 942 -> daar ==> er 1:1251 -> dat
2: 454 -> da's ==> s 2:1208 -> het
3:1152 -> ja

3: 397 -> dat ==> het

Del:
1. 8568 -> ja
2: 2776 -> dat
3:2429 -> |k
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4 . ReS U ItS (I I) Freguency of Misspelled Words and Substitutions

e f@f fﬁfﬁ s, f{ ﬁ;«iﬁi fj e
A 7

Misspelled Word -> Substitubion
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5. Conclusions

1. Al has drastically changed the speech recognition field > 2022
- Companies now have a predominant role
- Huge open-source models are available: Quality, on-domain adaptation

2. Atailor-made methodology is key:
- Standardized input and output is necessary following a well-stablished protocol
- Words out of vocabulary (jargon) not a problem for most new models
- A post-processing step (LLM) improves the performance results

3. In the upcoming years the speech recognition results will significantly improve:
- New Al techniques, + data + open-source collaboration + multilingual approach

- In-domain adaptation (fine-tuning) will still be the key
= Low quality audio signal will still be the challenge

- Richer information will be provided by ASR: emotions, personal information
= Responsible Al & GDPR
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