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Technologie TTS actuelle

● Impressive quality e.g. FastSpeech2+Hifigan trained on 70 hours of French audiobooks

● Text2Spectrogram : encoder-decoder model
○ Tacotron2, Fastspeech2…

● Spectrogram2Signal-signal : vocodeur neuronal
○ WaveNet, WaveGlow, wavRNN, hifiGAN, waveGAN, LPCNet…

[Shen & al, ICASSP 2018]
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[Ren & al, ICLR 2021]



Handling expressivity

● Reference encoder: 
summarizing the 
variance of the 
utterance not yet 
explained by the text 

● GST: structuring this 
variance with tokens

● Crossentropy with 
labels if any…

● LST: handling the 
coordination of the 
contours with the text
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● Added to the output of the text encoder for every input symbol as for speaker 
embeddings



GST: expressivity similar to speaker embeddings
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Sentence NEB DG AD IZ RO

Bonjour à tous. Je suis Suzie, l'avatar expressif de l'application Théradia.

J'ai préparé une nouvelle séance d'exercices pour vous. Vous êtes prêt ?

Félicitations ! Vous avez obtenu de super résultats ! On se revoit la semaine prochaine à 
la même heure ?



Expressive audiovisual corpus

● Professional comedian (AD)
○ 12 attitudes (contextual prompts + 

seeds) + narrative style
○ Contracted for 100 hours : 30 

hours of useful speech
○ Extracts from SIWIS utterances 

(parliament & books)
○ Tracked by Dynamixyz® 

performer and mapped onto an 
avatar in RT
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Expressivity by GST
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Angry

Sorry

Committed

Enthusiastic

Playful

Surprised

Obvious

Skeptical

Thoughtful

Comforting

Pleading

Narrative

● With DIRAC distributions of GST weights
○ Weight corresponding to each expression set to 1, others 0

● Instructed emotions can be mixed but
○ how to set up weights to reach a targeted emotional 

nuance?
○ how to cope with variability of training performances that 

can already be emotional nuances?
● Scientific challenge

○ Explain variability around prototypes
■ Not using weights  (what is 80% enthusiasm + 20% 

skepticism?)
■ But using verbal input (eg. stupefaction, daze)



From GST weights to verbal control

● Style encoder trained jointly by
○ Signal-based reference encoder
○ Verbal-based encoder driven by SBERT-encoded emotional tags

● Massive collection via crowdsourcing
○ 5 000 unique verbalizations in Shin et al (2022)

7[Kim & al, Interspeech 2021] [Shin & al, Interspeech 2022] 



Emotags: scientific challenge & improvements

● Collect massive data
○ Combining free and semi-directed 

selection
● Explain variability around 

instructed emotions
○ Associating GST weights with lexical 

nuances (stunned, amazed, 
overwhelmed…)

● In French and audiovisual!!
● Beyond basic emotions

○ 12 attitudes
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Building an emotional space

● Data
○ 12000 audiovisual clips of AD performances
○ 12 instructed attitudes

● Emotional space
○ A priori selection of 132 synonyms

■ A dozen for each of 12 attitudes
○ LDA of Large Flaubert embeddings

■ 1024 to 11 discriminant axis
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Collecting tags (free OR semi-directed selection)
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● Incremental 
suggestions via 
navigation in the 
emotional space

○ 12 seed adjectives + 
“other”

○ If “other”, 6 most distant  
adjectives from these 
already suggested

○ otherwise, 6 closest  
adjectives from the 
selection

● Direct selection or
free input



Results
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● https://gricad-gitlab.univ-grenoble-alpes.fr/web/emotags-results/-/blob/main/an
alyse_prolific.ipynb

● Up to now, 794 annotators
○ 8988/12461 – 72.13% tagged utterances
○ 119,275 tags in total
○ 13,02 suggested (using 4,43 “other”) vs. 0.25 free tags per clip
○ 132 suggested vs. 320 free (count >2)  adjectives



Suggested adjectives
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● Good categorization. Larger distribution for comforting,  sceptical & pleading  
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Predicting acoustic embeddings
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● Weighted GST, original FDA space vs. emotion-specific PCA
○ Significant part of the variance explained by verbal tags
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Expressive AVTTS with style driven by verbal input
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● Reference encoder and verbal tags predict weights of the GST
○ 11 tokens for expressive instructions + 4 free tokens for narration
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GST weights in the training corpus
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● Effects of cross-entropy on weights of instructed attitudes but...
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● Spreading 
of 
activations 
especially 
for 
«Narrative»

● 4 unused 
extra tokens



Demo
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● « Pure » style tag
○ « En colère » (angry)
○ COLERE = 0.99
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Demo
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● « Pure » style tag
○ « Etonnée » (surprized)
○ ETONNEE=.99
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Demo
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● « Nuanced » style tag
○ « Bienveillante » (kind)
○ ENTHOUSIASTIC=.61, 

COMFORTING=.38
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Demo
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● « Nuanced » style tag
○ « Dubitative » (doubtful)
○ SKEPTICAL=.61, THOUGHTFUL=.20, 

MISCHIEVOUS=.13
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Conclusions and perspectives
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● Methodology for the semi-directed collection of verbal tags via crowdsourcing
○ Navigation into an emotional space

● Expressive AVTTS alternatively driven via :
○ A reference signal
○ Weighted reference tokens (restricted set of emotional labels)
○ Full verbal description (set of adjectives)

● Short-term:
○ Tag the entire database: 1000 subjects
○ Evaluate this fine control

● Mid-term:
○ Transfering to other speakers/languages
○ Enriching the emotional palette
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