
Grenoble Image Parole Signal Automatique 
UMR CNRS 5216 - Grenoble Campus
38400 Saint Martin d’Hères - FRANCE

Combining manual control of intonation with 
whisper articulation in voice substitution: 

the case of contrastive focus  

Delphine Charuau, Nathalie Henrich Bernardoni, Silvain Gerber & Olivier Perrotin
Univ. Grenoble Alpes, CNRS, Grenoble INP, GIPSA-lab, Grenoble - France

delphinecharuau1@gmail.com ; olivier.perrotin@grenoble-inp.fr

Introduction

• The substitution of glottal source with a synthetic one requires a substitute control of 
intonation → manual control of intonation + natural articulation

• Have been poorly evaluated in terms of efficiency in fulfilling linguistic functions [8]
• Contrastive focus → increase in the fo curve [1] [2] 

• Our aim : analyse to which extent participant are able to produce the emphasis of 
syllables through variations in intonation controlled by manual gestures

Whisper-to-speech conversion (WSC) [3, 4]
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Results

Discussion
Focus production. All speakers were able to successfully produce an elicited contrastive focus in a 
paradigm of external and explicit intonation control, within the relatively limited time (1h)
• Articulatory level (Dr) and gestural level (foc)
• Control of intonation with hand gestures was synchronised with syllable production → foc peak 

within the boundaries of the [lu] target syllable
Interfaces uses. Increased fo on [lu] syllables demonstrated : 
1. The speakers’ intention to distinguish syllable from others by modulating intonation
2. Their awareness of the important role of its function for emphasising the target syllable

Comparison of interface usage. No significant differences between these two types of control, 
although we observed some specificities in their use

Perspective. These encouraging results call for the exploration of other linguistic functions in less 
controlled speech tasks, to fully validate such control paradigm in voice substitution applications
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• Text-speech alignment: Astali [6]
• Syllable annotation: Praat [7]
• Data extraction: Matlab

Measurements
Centred fo (ST):

D𝒓 =
𝑠𝑦𝑙𝑙𝑎𝑏𝑙𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛
𝑠𝑒𝑛𝑡𝑒𝑛𝑐𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

foc = fo trajectory	 − 	𝑚𝑒𝑑𝑖𝑎𝑛 fo 	𝑓𝑜𝑟 1 𝑠𝑝𝑒𝑎𝑘𝑒𝑟

Relative duration (Dr) of syllable:

• Mixed linear regression model → syllable 
position, condition and interfaces 

• Random factors : speaker and repetition
• Overall significance level : p < 0.05

Speech task

Experiment

Statistical analyses

• Simulated dyadic interactions guided by a scenario displayed on a screen
• A scenario enabling the induction of contrastive focus without giving explicit 

instruction [5]
• Speech task = 6 interactions x 3 repetitions 

4 syllable conditions

• 9 monosyllabic words [CV]
• Target syllable : [lu]
• Randomly ordered

Experimental protocol

Example of scenario for the experiment. We make the hypothesis that only the 
Post-target [lu] syllable will be accented by the participant.

Sentences corpus

Data processing

1. foc peak height of the [lu] syllables

2. Relative duration of the [lu] syllables

3. foc peak relative position on each ‘post: target’ [lu] syllable
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