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Outline of the Presenta0on 

• Quick introduc,on to Whisper
• Main Results for the inves,ga,on of segmental features with Whisper 

(IJSNLP2023, IJST 2024, NLP4CALL2024) : global scoring 
• Segmental analysis : A roadmap (Janus WP2.1) for subtoken level scoring 

and poten,ally mispronuncia,on detec,on and diagnosis module
• Suprasegmental analysis  (Janus WP2.2-4)
Lexical stress: the reanalysis hypothesis?
• Intona,on : the 3 Ts and fine-tuning strategies 
• Next Plans (Method : reverse engineering) 
• Discussion 
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Whisper training (Radford 2023)
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Main parameters of the Whisper models (Radford 
2022 + Whisper github)
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h"ps://huggingface.co/models?search=openai/whisper

The large-v3 model is trained on 1 million hours of weakly labeled audio and 4 
million hours of pseudo-labeled audio collected using large-v2. 
h"ps://github.com/openai/whisper/discussions/1762

https://huggingface.co/models?search=openai/whisper
https://github.com/openai/whisper/discussions/1762


IniDal intuiDon working on translaDon and transcripDon : 
Interlanguage RetranscripDon
& Named EnDty RecogniDon (NER) Issues
Chomsky
• expected model /ˈtʃɒmski/  French realisation [ʃɔmski] for <Chomsky>
• Different interpretations of different models: 
• Je me ski (tiny)
• J’aime ce qui (base)
• James Key (medium)
• Jomski (large)
• Jamsky (small/large-v2)
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Ballier, N. Namdarzadeh, B. Zimina, M. and Yunès, J.-B.  (2023) Translating Dislocations or 
Parentheticals : Investigating the Role of Prosodic Boundaries for Spoken Language Translation of 
French into English, Proceedings of Machine Translation Summit XIX Vol. 2: Users Track, 119-132. 
https://files.sciconf.cn/upload/file/20230827/20230827195133_32318.pdf

https://files.sciconf.cn/upload/file/20230827/20230827195133_32318.pdf


Plausible uses of Whisper for segmental analysis

• Language detecJon feature for A1 idenJficaJon (work in progress for A2)

• average subtoken probability score for level/CEFR correlates
• Levenshtein distance as robust measure / correlate to levels
• Tiny/ Jny.en more sensiJve to learner variaJon

• To be more systemaJcally tested for spontaneous speech : Delta 
between Jny.en (sensiJvity to distorsion) and medium for 
« reference » transcripJon 

-> Papers on global scoring 



Analysing confidence scores with C++ 
implementa<on of Whisper (Gerganov 2022) 

7h"ps://github.com/ggerganov/whisper.cpp h"ps://github.com/jbyunes/whisper.cpp

Herculean

https://github.com/ggerganov/whisper.cpp
https://github.com/jbyunes/whisper.cpp


Probing Whisper scores with C++ 
implementa0on

h'ps://github.com/jbyunes/whisper.cpp 8



Reverse engineering : the meaning of 
Whisper’s special subtokens 
• • 50,255 linguis-c subtokens, corresponding to English words or fragments for 

French or graphemes for languages like Persian; 
• • special tokens, some of them corresponding to boundaries of the Transformer: 

the end of text and end of sentence subtokens 50257 [_EOT_] and 50258 
[_SOT_]; 

• • 100 extra-tokens labelled [_ex- tra_token_50259] to [_extra_token_50359]; 
• • 7 special tokens are also acknowledged in the literature such as 50360 

[_SOLM_], 50361 [_PREV_], 50362 [_NOSP_], 50363 [_NOT_] and 50364 [_BEG_]. 
[_BEG_] cor- responds to the beginning of the 30 second window when the sound 
file is processed by Whisper; 

• • 1,500 out-of-vocabulary OOV subtokens from [_TT_1] to [_TT_1500]. they 
correspond to temporal subtokens
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Figure 4: Token indices vs modulated Jme
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MAIN RESULTS (3 papers in one slide)

corpora
• ANGLISH levels predicted
• ISLE levels predicted

tasks
• Language idenJficaJon task (probability of idenJficaJon English / L1)
• Mean scores for transcripJon task 

• Metrics : Levensthein distance to expected transcripJon



Scoring the ANGLISH corpus



Scoring the ANGLISH corpus



« affordance » : ability to capture 
(mis)realisa<ons locally at the subtoken level 

1.Je me ski: ʒ(ə)m(ə)ski
2.J'aime ce qui: ʒɛms(ə)ki
3.James Key: ʒɛmski
4.Jomski: ʒɔmski
5.Jamsky: ʒamski

Holis&c probability scores vs. Detailed scores for subtokens
-Different phoneJc-subtoken mappings for different models

] 

[ʃɔmski]



GraphemaDc affordance: what’s in the graphemic 
representaDon (‘holes’ in the Whisper dicDonary / net )?

• JANUS WP 2.1
• (pilot) phonological  neighbour density 



Phonological neighbourhood density (WiP)



WiP : « phone>c » neighbours in alterna>ve predic>ons



Phone<c sensi<vity : subtoken transcrip<on 
robustness
• Pilot study : VOT (Ballier & Fullerton, 2024, Fullerton & Ballier, to be 

resubmioed)

• CalibraJon studies on the signal-to-subtoken mapping : invesJgaJng 
the paradigm: mulJlingual vs. NaJve model sensiJvity 
(retranscripJons of the same .wav input)

Using probability as a proxy (work in Progress: Maelle Bourbon & 
colleagues)



Model sensi0vity (Fullerton, in progress)



Role of Size in models  for sensitivity? 
(character error rate)
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Model calibra0on
(Ballier et al. 2024)



Disc: Speech tokenisers and the issue of 
discre0sa0on of speech / descriptors
• « criterial feature » (Hawkins & Buoery, 2010) ?? 
• Discrete phenomenon for CEFR boundaries ?
• ConJnuous scales for CEFR « descriptors »  ??
• RQ1: prosodic domains as criterial features?
• RQ2 Matching speech (sub)tokens with criterial feature? 



MDD, LLMs and error typologies (aQer Ballier& MarDn 2015)

<-



(RHYTHM) : capturing fluency with Whisper?

• We need filled pause transcripJons for PHON* tasks ()
• Subtokens for heu / erm / ahem
• The interlanguage of filled pauses (Chlébowski& Ballier 2022)



Capturing the 3Ts with Whisper?

1. TONE
2. TONICITY
3. TONALITY



TONE: retraining Whisper with Momel
INTSINT

Indirect performance 
 punctua0on

Janus WP 2.3

h9ps://openreview.net/pdf?id=gCOm8dwzeg

https://openreview.net/pdf?id=gCOm8dwzeg


PEASYV pipeline (Ballier & Méli, 2023)



PEASYV OUTPUTS

• .PDF diagnostic files
• .CSV Datasets
• INTSINT labels : "[code] the intonation of an utterance by 

means of an alphabet of 8 discrete symbols constituting a 
surface phonological representation of the intonation: T (Top), 
M (mid), B (bottom),H (Higher), L (Lower), S (Same), U 
(Upstepped), D (Downstepped)" [Hirst 2006 ].  
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Fine-tuning for Tones : learning INTSINT

• Learning INSTINT labels with special  subtokens 
• Pbm : Jme-stamped (point Jer) -> associated to syllables / next 

subtoken



TONICITY

• tesJng Whisper sensiJvity to shiting tonicity with translaJons tasks 
of shiting tonicity : HE did it. He did it.

• ParJal test with compounds vs. Phrases (greenhouse vs. Green house)
• The reanalysis hypothesis (Ballier et al, 2024 IJST) : correlaJon of 

misplaced stresses and alternaJve respelling?

• To be discussed / tested : retrain Whisper with capitals for stressed 
syllables? / AIML tags for prominence???



To be tested : the reanalysis hypothesis



Frequency constraints :
Is reanalysis more frequent for free (vs. bound) tokens?

• Distribution of polysyllables for the CONRAD dataset (IJST)



Free subtokens:  Maximum free tokens length: 
13 Average free tokens length: 4.35
• 5 characters: dirty, about
• 6 characters: steady, simple, belief, wisdom, county
•  7 characters: Captain, thought, weather

•  8 characters: knocking, implying, moderate, informed, circular
•  9 characters: precisely, authority, ques:ons, conscious, vanishing 
• 10 characters: experience, moderately, discomfort, atmosphere, 
• 11 characters: disturbance, informa:on, necessarily 
• 12 characters: accomplished,   catastrophic 
• 13 characters:    comprehension, uncomfortable



Sample bound tokens for each length:

• 1 character: ,, r, ,, ., . 
• 2 characters: Wh, ir, 's, .", ac
•  3 characters: Obs, âĢĶ, lys,

• 4 characters: aman, ated, ones, oons
• 5 characters: isive, lling, ously, oping
• 6 characters: erving, ometer

• 7 characters: putable, ulaKng



TONALITY (Chunking)

- To be tested : TT special tokens for Jme stamps in the ANGLISH 
corpus
- ParJal proxy : punctuaJon signs
- Big issues with Whisper « segments »

Fine-tuning with the Aix-Marsec corpus : minor | vs. Major || 
boundaries (Arnold & Ballier, 2019 ⟨hal-04012540⟩ )

https://hal.science/hal-04012540v1


TONALITY 

•  Can we use the Whisper time stamps as a correlate for tonality?

[TT_] as a phonetic boundary ??
, and . as phonological boundary ??

•  Is a weak probability associated to [TT_] the signal that the chunking 
is a bit unfortunate?



TONALITY (0ny.en model)



Qualita've 
Analysis:
Transcrip'on 

• Variability of Whisper 
segmenta:on of :me 
intervals across models

• Absence of pause (#)

• SRT files: not easy to
use for sub:tles 

(overlap for base model) 
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Candidates for criterial features ?

• stress shit



A COMMON ROADMAP ?

Test suites (Janus WP 2.1) 
- Holistic grading vs. Granular evaluation :

- The Speak&Improve and SpeechOcean datasets

Experiments on duration

- Duration ablation (30 seconds of speech) (Myssik 2011) 

ANNOTATED datasets :
• The PARAAF corpus / dataset (UPCité) 

https://emmanuelferragne.com/project/paraaf/

https://emmanuelferragne.com/project/paraaf/


TO BE TESTED…

Start.boldvoice.com

• BOLDVOICE.COM
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Papers in the making

• VOT and Whisper model sensiJvity

Probing the relevance threshold of Whisper predictions for the 
transcription task of Persian,French and English

• Phonology of semanJc speech tokens



CONCLUSION : Q&A

Demo?

🚀 Let's discuss! 

Open access models, local analysis possible

Thanks for the invita/on
Special thanks to Sylvain for organising this!!


