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INTRODUCTION
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WHO I AM

Ariane NABETH-HALBER
VIADIALOG AI Director

> more than 20 years in speech and lang tech. started in
Research, then moved to the industry, namely at Nuance.
was head of speech activity at French tech player Bertin IT.

> Now in charge of AI at ViaDialog, to deliver an augmented
experience of cutomer relationship.
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WHO VIADIALOG IS

TELCO OPERATOR SOFTWARE EDITOR CLOUD HOSTING
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100 YEARS OF ASR
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From Radio Rex to Google Duplex

1920 2020

Rex!
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100 years of speech recognition fast forward

analog & 
expert

digital & 
expert

statistical 
& hybrid

deep learning 
& hybrid

end2end

end2end & 
self 

supervised 
learning

Fred Jelinek

1920

1960

1980

2012

2016

2020

Yoshua Bengio



9
Ariane Nabeth-Halber Keynote. Clarin Annual Conference 2022

Radio Rex explained

spring resonates at main frequency of vowel « e » of « Rex! »

Rex!
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Expert spectrogram “reading” explained
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Hybrid ASR explained : 2 production probabilities

GMM, then DNN

The  cat ..
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Hybrid ASR explained - acoustic model + pronunciation

Source : https://www.cobaltspeech.com/blog/2019/10/17/under-the-hood-automatic-speech-recognition
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Hybrid ASR explained – language model

Source : https://www.cobaltspeech.com/blog/2019/10/17/under-the-hood-automatic-speech-recognition



14
Ariane Nabeth-Halber Keynote. Clarin Annual Conference 2022

End2end ASR explained : example of architecture

Source : Tomashenko, Natalia & Caubrière, Antoine & Estève, Yannick. (2019). Investigating Adaptation and Transfer Learning for End-
to-End Spoken Language Understanding from Speech. 824-828. 10.21437/Interspeech.2019-2158. 

Direct encoding/decoding 
(no posterior probs)

Language Model can be added for 
rescoring, but optional

Requires huge volume of training data… 

… except if tuned on top of a pretrained 
model = a “foundation model”

t..h ..e…  c.. a.. t..
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Wav2vec2 : self-supervised learning foundation model

t..h ..e…  c.. a.. t..
Fine-tuning on 
downstream

tasks :

e.g. ASR
with CTC loss

Large pre-trained model (foundation model)
based on self supervised learning (SSL)

on raw data

Fine-tuned model
with supervised learning

on annotated data
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Word error rate decrease 2012-2017 (Switchboard hub5)

Source : Awni Y. Hannun Stanford University blog, Nov. 2017

Decrease due to DNN and end2end
All top models since 2013 use DNN

All top models since 2016 use end2end
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Word error rate decrease 2016-2022 (LibriSpeech)

Source : LibriSpeech benchmark leaderboard

Decrease due to end2end, neural language models, transformers and SSL 
All top models since 2020 use wave2vec2
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ASR now better than humans on “easy benchmarks” 

Source : https://awni.github.io/future-speech/
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The new frontier ?

UNDERSTANDING

(and more…)

Not just listening….
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FOUNDATION MODELS
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THE BOOM OF DNN AND TRANSFORMERS

Image / STT
Deep Learning

MT / NLU / NLP / NLG
Transformers

TTS
WaveGAN

2012+ 2017+

STT / SLU / SER...
Wave2vec

2018+ 2020+, 2021+2014

SpeechBrain
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> A Transfomer, trained on two self-supervised tasks, on huge non-annotated data 
> Guessing the masked word Guessing the next sentence

> Then fine-tune a specialized “head”, in a supervised way (on annotated data)

BERT, FIRST POPULAR FOUNDATION MODEL, 2019

Mega-model based on self supervised learning

Source : Vaswani A. et al. Dec 2017. Attention is all you need. 31st Conference on Neural Information Processing Systems (NIPS 2017), Long Beach, CA, USA. https://papers.nips.cc/paper/7181-
attention-is-all-you-need.pdf arXiv:1706.03762
Alammar J. The Illustrated Transformer. (2018) https://jalammar.github.io/illustrated-transformer/

https://papers.nips.cc/paper/7181-attention-is-all-you-need.pdf
https://arxiv.org/abs/1706.03762
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BERT AND LANGUAGE UNDERSTANDING

BERT « outperforms humans » on some language understanding benchmarks

Source : https://gluebenchmark.com/



24
Ariane Nabeth-Halber Keynote. Clarin Annual Conference 2022

WAVE2VEC2, A BERT-LIKE MODEL FOR AUDIO

Source : https://ai.facebook.com/blog/wav2vec-20-learning-the-structure-of-speech-from-raw-audio/

Learns a representation of 
sounds in context from raw 

audio
just like BERT learns a 

representation of words in 
context from raw text
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SPEECHBRAIN PROJECT

General purpose speech toolkit,
leverages latest research community

developments,
namely SSL models like wav2vec2

Source : SpeechBrain: A General-Purpose Speech Toolkit, Mirco Ravanelli and Titouan Parcollet and Peter Plantinga and Aku Rouhe and Samuele Cornell and Loren Lugosch and Cem Subakan
and Nauman Dawalatabad and Abdelwahab Heba and Jianyuan Zhong and Ju-Chieh Chou and Sung-Lin Yeh and Szu-Wei Fu and Chien-Feng Liao and Elena Rastorgueva and François Grondin and 
William Aris and Hwidong Na and Yan Gao and Renato De Mori and Yoshua Bengio, 2021, arXiv:2106.04624. https://github.com/speechbrain/



26
Ariane Nabeth-Halber Keynote. Clarin Annual Conference 2022

GENERATIVE MODELS : GPT3, T5, LaMDA, Bloom...

Source : HAI spring conference 2022 : foundation models
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THE LAMDA STORY

Source : https://www.washingtonpost.com/technology/2022/06/11/google-ai-lamda-blake-lemoine/
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IMAGE FOUNDATION MODELS GET VISIBLE !

Huge foundation models are turbo charging AI progress

Source : The Economist, June 2022
https://www.economist.com/interactive/briefing/2022/06/11/huge-foundation-models-are-turbo-
charging-ai-progress IMAGE: DALL-E 2

IMAGE: MIDJOURNEY
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THE RACE TO SIZE - AND ITS COST

Source :https://huggingface.co/course/chapter1/4
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THE RACE TO SIZE - AND ITS COST

Source :https://huggingface.co/course/chapter1/4
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ARE FOUNDATION MODELS CREATING A DATA FORK?

Infrastructure 

Data

Foundation 
models

Fine-tuned 
models

Cloud-ok 
Companies

Specialized 
platforms

Expert & 
sovereign 

players
On-prem 

Companies

Start-ups

Bert, T5, GPT3, wav2vec2, Dall-e-2…

What data do you have ?
Where do you train ?
Where do you run ?
What do you inherit ?

Researchers/OR
G
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BACK TO BUSINESS
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MEDIA
INDEXING & SEARCHING
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DATA

INFRA 

TECH challenge

BIZ benefit

BIZ adoption key

> plenty of annotated audio and huge text corpora (customer’s and editor’s)

> cloud or on-prem according to data ownership

> new words (named entities) poping up every day, super high accuracy demanded

> ease audio/video search and monitoring. higher productivity and/or wider 
coverage and/or new biz offer (new service, ads opportunity…)

> change in monitoring/indexing chain, change in work methods, new human-AI 
collaboration

MEDIA



35
Ariane Nabeth-Halber Keynote. Clarin Annual Conference 2022

TRADING FLOORS

Source : ENRON recording made public by US authority. Transcribed with engine in production in Euorpean and Asian trading floors
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DATA

INFRA 

TECH challenge

BIZ benefit

BIZ adoption key

> restricted customer data + editor complementary corpora

> on-prem and restricted

> multilingual, accents, jargon, noise, bad audio quality…

> Improve trade surveillance compliance (avoid fees). higher productivity + wider 
coverage.

> change in surveillance chain/org, change in work methods, new human-AI 
collaboration

TRADING FLOORS
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CONTACT CENTERS … NEED VOICE

Europe call center platforms market valued at 
USD 7 986.16 million in 2021 and 
expected to reach USD 24 944.37 million by 
2029 (DataBridge Market Research, 2022)

Findings from the 2022 Benchmark Report 

indicate that rising costs, hiring 
shortages, and call volume 
spikes are the top challenges for contact 
center leaders (Replicant, 2022)

Source : Survey conducted by OnePoll on behalf of PHMG, US+UK+Aus, Sept. 2021
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THE CALL CENTER PARADOXON

* Source : La Poste study 2021

VS
press 1
press 2
press 3

…<ASSISTANT>
play my lofi hip hop 

playlist  from
Spotify …

To date, over one French out of 
two uses a voice assistant, from
that number, 77% consider the 
voice assistant improves their

daily lives*

82% of callers on legacy IVR are 
dissatisfied**

**Source : « The state of IVRs in 2018 » study, 2018, CRM Magazine
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THE CALL CENTER PARADOXON
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APP#1 : NATURAL LANGUAGE QUALIFICATION

changement d adresse pour la bouygues et 
installation euh bbox

problème facture

gérer mon forfait

Bonjour et bienvenue
Je suis le conseiller virtuel…
Posez-moi votre question, allez-y !

C’est noté. Est-ce pour votre ligne Bbox ou 
votre ligne mobile ?

Hello, welcome […] I’m the 
virtual assistant… Ask me 
your question, go ahead !

Got it. Is it for your Bbox 
line or your mobile line ?

Manage my plan

Invoice issue

Address change for the 
bouygues and euh.. Bbox install

QUALIFY AND ROUTE CALLS
(AUTOMATE WHERE POSSIBLE)
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HOW DO PEOPLE ANSWER TO VIRTUAL ASSISTANTS?

Je veux assurer mon véhicule de 
remplacement

Euh gestion contrat

Je veux savoir si le dernier document que j’ai 
envoyé a été enregistré

Euh je vous appelle pour euh euh au sujet de mon contrat parce que je vous 
je voulais prendre une nouvelle option

Hum contract management

I want to insure my replacement car

Hum, I call you for err err regarding my contract, 
as I wanna I wanted to take a new option

I want to know whether the latest
document I sent was registered
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>HIGH VOLUME : MILLIONS OF CALLS / MONTH
>HIGH IMPACT FOR LARGE CONTACT CENTERS 

>WIDE SCOPE + SHALLOW DIALOGUE : REALISTIC AND FEASIBLE

WHY NATURAL LANGUAGE QUALIFICATION

÷ 2
Compared to 

DTMF

Abandon

+30%
cut by 3 

internal xfers

FCR

X 2
Thanks to fine-

grained motives 
detection

Self-service

97%
Of calls 

correctly
oriented

Routing
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DATA

INFRA 

TECH challenge

BIZ benefit

BIZ adoption key

> customer data to collect + editor complementary corpora

> on-prem or sovereign cloud

> NLU (Intent and entities detection), dialogue design (shallow). Build and 
continuous improvement.

> ROI on call handling, FCR, self care…  + customer satisfaction (replacing no-
answer, holding times or DTMF menus) + agent satisfaction (well qualified calls, 
with info attached)

> Build with biz and field staff. Inform customers. Monitor and improve at service 
start, and then regularly.

CONTACT CENTER NATURAL LANGUAGE QUALIF
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APP#2 : TRANSACTIONAL CALLBOT

AB 1234 567 FR

And your postal code ?

AUTOMATE INFORMATION AND TRANSACTION (SELF-CARE)

.. Ok, checking your case status.
What is your reference number ?

94 130

Finally, your birth date please

January 23rd, 1990

Perfect, let me access your file…
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> AUTOMATION ROI

> NATURAL COMPLEMENT TO QUALIF STEP

> NARROW SCOPE + MULTI-TURN DIALOGUE : FEASIBLE, CAREFUL 
NOT TO BE “TOO” NARROW OR RIGID

WHY CALLBOTS
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DATA

INFRA 

TECH challenge

BIZ benefit

BIZ adoption key

> customer data + editor complementary corpora + iterative collect

> on-prem or sovereign cloud. NB: strong IT integration

> dialogue design (multi-turn). Specific slots. Build and continuous improvement.

> ROI on automation / call volume alleviating / access time extension

> Build with biz and field staff. Inform customers. Monitor and improve heavily at 
service start, and then regularly + carefull IT and Knowledge base integration.

CONTACT CENTER CALLBOT
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VOICE ASSISTANT BUILDING

What & why

Objectives

Workshops

Method, tools, tech

Field players

NLU Co-building

Continuous
improvement

Follow-up
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VOICE ASSISTANT STATS - CONSOLE
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VOICE ASSISTANT STATS - GLOBAL
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VOICE ASSISTANT ITERATIVE TESTS
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VOICE ASSISTANT CORPUS ASSESSMENT
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VOICE ASSISTANT DIALOGUE DESIGN
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CHALLENGES

What is automated dialogue golden standard ? Human dialogue or 
something else ? What can we learn from human dialogues ?

Leveraging understanding and generative capabilities
while keeping consistent with long context

What about emotion ?

Scaling dialogue design 

How to learn, improve, iterate… and transfer to new dialogues?
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WHEN BOTS TALK TO BOTS
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SUBTILITY OF SPOKEN COMMUNICATION

Source : Roger K. More (2020) Speech 101'-What Eveyone Working on Spoken Language 
Processing Needs to Know about Spoken Language
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SUBTILITY OF SPOKEN COMMUNICATION

Source : Roger K. More (2020) Speech 101'-What Eveyone Working on Spoken Language 
Processing Needs to Know about Spoken Language
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THE DIFFICULT ART OF CONVERSATION
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APP#3 : AUGMENTED SUPERVISORS AND AGENTS
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AUGMENTED SUPERVISION

Agent- Customer Call 
transcript
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ENRICHED TRANSCRIPTION (AFFECTIVE + NLU)
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EMOTION AND SENTIMENT DETECTION

conflict judgement/emotion : 
Irony detection

reinforcement judgement + emotion
critic

without
emotion

approval
without
emotion
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DATA

INFRA 

TECH challenge

BIZ benefit

BIZ adoption key

> customer data + editor complementary corpora

> on-prem or sovereign cloud

> Scalability, Affective computing, NLU, target analysis

> Better understanding of customers calls. Eases supervisor work, deeper and 
wider coverage, better agent coaching, time gain with just-in-time actions. 

> Methods changes, AI-human collab, understand and integrate Biz logic. 

CONTACT CENTER AUGMENTED SUPERVISOR/AGENT
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CHALLENGES

Universals ?

Human – AI collaboration

Right and Wrong paths
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RIGHT AND WRONG PATH TO AUGMENTED AGENT

A « pop-up » is easy and cheap to integrate,
but, it may distract language brain circuits. 
Agents cannot listen nor talk while reading the pop-up !
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THE NEW CHALLENGES
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> Accuracy, robustness, generalization of ASR and some NLP modules

> Time-to-market (still… carefull if you build your own infra) 

> Low-resource issues  (pretrain with raw data + add small annotated dataset… still, large 

volume of annotated data always work best ! )

> Multilinguality (more and more multilingual foundation models)

> Pushing many difficult tasks close to usability, for instance affective computing

RECENT NEURAL MODELS HELP WITH
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> Infra and data choices

> Scalability, industrialization, effectively deploying a variety of models

> Privacy, ethics

> Affective computing, neural emotional TTS

> Dialogue management, speech communication… the conversational challenge !

NEW CHALLENGES
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> https://ai.facebook.com/blog/wav2vec-20-learning-the-structure-of-speech-from-raw-audio/

> Alammar J. The Illustrated Transformer. (2018) https://jalammar.github.io/illustrated-transformer/

> https://awni.github.io/future-speech/

> SpeechBrain: A General-Purpose Speech Toolkit, Mirco Ravanelli and Titouan Parcollet et al, 2021, 
arXiv:2106.04624. https://github.com/speechbrain/

> The Economist, June 2022 https://www.economist.com/interactive/briefing/2022/06/11/huge-foundation-models-are-
turbo-charging-ai-progress

> http://kowym.com/wp-content/uploads/2018/08/The-Design-of-Everyday-Things-Don-Norman.pdf

> https://books.google.fr/books/about/It_s_Better_to_Be_a_Good_Machine_Than_a.html?id=qhVoGQAACAAJ&
redir_esc=y. Bruce Balentine 2007

> https://www.lavoisier.fr/livre/informatique/voice-user-interface-design/cohen/descriptif_1248192

> Roger K. Moore (2016) Is spoken language all-or-nothing? Implications for future speech-based human-
machine interaction. Lecture Notes in Electrical Engineering, Vol. 427 (pp 281-291) View this article in WRRO

> Roger K. More (2020) Speech 101'-What Eveyone Working on Spoken Language Processing Needs to Know 
about Spoken Language 
http://www.interspeech2020.org/index.php?m=content&c=index&a=show&catid=376&id=298

> The Elements of Voice First Style: A Practical Guide to Voice User Interface Design 1st Edition by Ahmed 
Bouzid (Author), Weiye Ma (Author) 2022

Further reading

https://awni.github.io/future-speech/
https://awni.github.io/future-speech/
https://awni.github.io/future-speech/
https://awni.github.io/future-speech/
http://kowym.com/wp-content/uploads/2018/08/The-Design-of-Everyday-Things-Don-Norman.pdf
https://books.google.fr/books/about/It_s_Better_to_Be_a_Good_Machine_Than_a.html?id=qhVoGQAACAAJ&redir_esc=y
https://www.lavoisier.fr/livre/informatique/voice-user-interface-design/cohen/descriptif_1248192
http://dx.doi.org/10.1007/978-981-10-2585-3_22
http://eprints.whiterose.ac.uk/114360/
http://www.interspeech2020.org/index.php?m=content&c=index&a=show&catid=376&id=298
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ahmed+Bouzid&text=Ahmed+Bouzid&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Weiye+Ma&text=Weiye+Ma&sort=relevancerank&search-alias=books
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Questions ? 

Answers !

Questions ? Answers !

    
   



ViaDialog
Tel : +33 1 77 45 30 31

152 boulevard Pereire, 75017 Paris
www.viadialog.com

CONTACT

Ariane NABETH-HALBER
AI Director

+33 6 45 48 53 28
ariane.nabeth@viadialog.com

http://www.viadialog.com
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