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Introduction
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Public speaking 
anxiety 

Consequences 
on public 
speaking 
performances 

Training in front 
of a interactive 
audience in VR 

Definitions

Valence: corresponds to how positively or negatively the attendee (avatar in our 

context) feels toward the speaker (with VR headset) or the presentation

Arousal: audience member's level of alertness

How to improve public speaking performances  ?
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Creation of an 
interactive audience

Voice and Speech 
analysis with 
Statistics, NLP, ML 
and DL approaches

Public speaking 
training in virtual 
reality

Virtual environment for training 
3-step process
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Audience Emotions detection Training



Outline

I. Aims
II. Experiment 

i. Environment 
ii. Avatars used
iii. Headsets used 
iv. Attitudes  

III. Results 
i. Valence and arousal in terms of the attitudes
ii. Drawn models VS Photorealisitc models 
iii. Low-end headset VS High-end headset 

IV. Conclusions
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Aims
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Creation of a library of animated avatars 

Virtual environment for public speaking training with an 
interactive and challenging audience 

• To understand how some attitudes of a virtual audience are 
perceived in Virtual Reality (valence – arousal)

• To study the impact of graphism used
• To study the impact of headset used
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Creation of a library of animated avatars



Experiment

7



Emotional valence and the level of arousal in VR
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Avatars used 

Sketched models

Photorealistic models
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Photorealistic models : based on actual pictures 
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Headsets used 

• High quality
• Expensive (headset, computer)
• Heavy material 

• Technical knowledge needed 

• Basic quality
• Affordable  
• Portability (smartphone and 

headset)
• No knowledge needed 

Low-end headset High-end headset 
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Attitudes:
Identify typical groups of attitudes 

Postures and hands: 
• P1: Backward posture – Arms crossed
• P2: Backward posture –Arms stand (elbows on the table with hands crossed)
• P3: Backward posture – Arms behind the head
• P4: Upright posture – Hand on hand (hands on the table, one on top of the other)
• P5: Upright posture – Hands together (hands crossed on the table)
• P6: Upright posture – Hands separated in front
• P7: Forward posture – Hands together
• P8: Forward posture – Arms stand (elbows on the table with hands crossed)
• P9: Froward posture – Arms crossed

Facial expressions:
• F1: None
• F2: Smiling
• F3: Frowning
• F4: Eyebrows raised

Head movements: 
H1: None
H2: Nod
H3: Shake
H4: Questioning (head tilted at 45 degrees)

40 attitudes

144 possible 
combinations 
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Experiment

• 125 participants 
• 40 sequences of attitudes were tested
• 7-point Likert scale 
• Gatineau Presence Questionnaire

GPQ
- Feeling of presence

- Level of realism
- Level of artificiality
- Spatial awareness
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Results
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Valence and arousal in terms of the attitudes

15



Results for the sequences

• Analysis of the level of arousal and valence at a gesture level 

• Analysis of the level of arousal and valence for the combinations 

Valence per sequence Arousal per sequence
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Sequences

Valence: 
• Most positive valence : Sequence 36 = P4F2H2= 

upright posture, hands on top of each other, 
neutral facial expression, and nodding the head

• Most negative valence : Sequence 14 = P3F4H3 =  
backward posture, hands behind the head, 
frowning eyes, and shaking the head

Arousal:
• Highest level of arousal : Sequence 11 = P2F2H3 = 

backward posture, elbows on the table, smiling
face, shaking the head

• Lowest level of arousal : Sequence 30 = P7F1H2 = 
forward posture, hands together, neutral face, 
nodding the head
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Library of animated avatars correspoding to some level of 
valence and arousal 
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Drawn VS Photorealisitc models 
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Sketched models VS Photorealistic models

• Similar results for both models in terms of the emotional valence and the level of 
arousal 

• Confidence level improved with photo-realistic avatars for both the emotional 
valence and the level of arousal 

Confidence level for sketched avatars Confidence level for photo-realisic avatars 
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Low-end VS High-end headsets
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Low-end VS High-end

• Similar results for valence 
• Higher level of arousal with high-end headset
• Similar results for confidence level 
• Quality of immersion improved with high-end headset :

Presence Realism Spatial Awareness
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Conclusions
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Conclusions & Future work

• Creation of a library of animated avatars associated with some levels of 
arousal and valence to be used in a VR training environment. 

• Photorealistic avatars improved the confidence level
• High-end headset improved the quality of immersion but low-end headset 

can be used for this purpose (similar results)

Next steps: 

• Detection of emotions
• Autonomous audience
• Training environment
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The end    

Thank you 



Annexe 


