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 Identify a speaker from a set of known 

speakers (children or adults)

 Recognize a speaker as unknown, and in this 

case, provide his or her category (children, 

adult, elderly) and gender (for adults only)

Adapted to emotional speech

Need for a task-related corpus
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From NAO to ROMEO

 Robotic assistant for visually-

impaired and elderly people

 Robotic game companion for 

children
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 In the ROMEO project: society comittee 

including pluri-disciplinary experts, among 

which philosophers, neuro-scientists…

 Ethical reflexion on recordings protocol, 

annotation protocol, usability of such a 

system
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Assist the user in his or her daily activities

 Sensitive to the emotions of the user

Able to make the distinction between several 

speakers
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 To train models on real-time emotion 

detection in adult's voice

 Studies on the influence of age, gender and 

emotional speech on speaker identification

 Speaker detection robust to emotional 

speech
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 10h48' of French emotional speech

 28 speakers (11M, 17F), from 20 to 89 y.o. 

(future : 50 speakers expected)

 Lapel-microphone quality, 48kHz

 Emotionnally homogenous segments

 Two expert labelers

 Recordings of visually-impaired people acting 

emotions and reacting to Woz strategies

Acted, induced and spontaneous audio data 

for a same adult speaker Université 

Paris-Sud

WS Emotions LREC 2010



 Two recording phases

 Acted (Orders phase):

Predefined linguistic content

No emotions

 Acted/Woz (Scenarii phase):

Free linguistic content

Emotion determined
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Orders

 Come over here !

 Go away !

 Etc.

 Scenarii and expected emotional states

 Medical emergency : Pain, Stress

 Suspicious noise: Fear, Anxiety

 Awaking (good mood): Satisfaction, Joy

 Awaking (bad health): Pain, Irritation, Anger

 Awaking (bad moot): Sadness, Irritation

 Visit from close relations: Satisfaction, Joy Université 
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 Emotion detection system (Woz) presented as 

under development, not fully functional yet

 Recognizes an emotion from the opposite 

valence of what the speaker expressed 

induce amusement, irritation

Detects no emotion at all  amusement, 

irritation

Detects an emotion close to the expressed 

onethe only aim was to encourage Université 
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 Three affective state labels

The most salient affective state, plus two labels to 

define it more precisely

Affective state

category
Annotation value

POSITIVE Joy, Amusement, Satisfaction, Motherese, Positive

ANGER Anger, Irritation

SADNESS Sadness, Disappointment

FEAR Fear, Anxiety, Stress, Embarrassment

NEUTRAL Neutral

OTHERS
Surprise, Interest, Empathy, Compassion, Irony, Scorn, 

Negative, Boredom, Excitation, Pain Université 
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 Valence (positive, negative, positive or negative, 

positive and negative, valence non decidable)

 Intensity (Likert scale from 1 ðlow, to 5 ðhigh)

Activation (from 1 to 5)

Control (from 1 to 5)

 Spontaneous/Acted

Direction Université 
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 So far, 15 speakers recordings have been 

annotated

 Spontaneous corpus : 736 segments of 0,5s to 

5s. Interest (50%), Positive (18,4%), Fear 

(mainly Anxiety, 9,5%) 

Anger/Sadness/Negative (7,8%)

Acted corpus : 866 segments of 0,5s to 6s. 

Positive (21,2%), Anger (mainly Irritation, 

18,2%), Fear (mainly Anxiety, 24,2%) and 

Sadness (8,3%)
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 458 audio segments chosen in the Orders sub-

corpus

 28 speakers

 26-dimensional acoustic features (13 MFCC –

first derivatives) extracted every 10ms,  on a 

30ms analysis window

Modelization with GMMs
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Optimization of train and test files:

 Train duration: 10s (179 files)

 GMM speaker model: mixture of 6 Gaussians

 Test duration: 1s (225 files)

 Error rate: 34.7% (+/- 6.5%) when recognizing 

one speaker among 28

 The high error rate is due to the short 

duration of the test: 1 second
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 Two test sub-corpora : 8 elderly people (56 

to 79 years old), and 8 young people (23 to 

46)

 Speaker identification (one among N) easier 

on elderly voices

Old person Young person

Error rate 17% 38%

Number of 

segments

66 63

Trust interval 9.2% 12.2%
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Distribution of the 4th MFCC coefficient according to a 

Gaussian model for old (plain) and young speaker 

(dashed)
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Confusion matrix computed on the whole 

corpus (not taking into account the age)

 Female voices have better identification 

scores (96% for females, 82% for males)
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 First annotated corpus (15 speakers - Orders and 

Scenarii)

 Speaker identification (1 among 15)

 5 Gaussians per GMM, train duration: 10s. Test 

duration: 1s

 Speaker models tested directly in mismatch 

conditions without any specific adaptation

 Error rates on identification:
TEST

Sub-

corpus

Orders Spontane

ous

Acted

TRAIN Orders 28.60% 78.60% 88.00%

Spontane

ous

X 45.10% 60.20%

Acted X X 56.30%
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 Identification scores are better with the 

Orders sub-corpus (non emotional)

 Scores are always better when the train and 

the test are made on the same sub-corpus

High error rate due to short train and test 

durations constraints due to the experiment

 Importance of an adaptation of the speaker 

models to the emotional context
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Rich corpus

Allows to compute scores on speaker 

identification between neutral speech and 

emotional speech

 Scores on a wide range of ages (from 23 to 

89)

 Specific voices qualities of elderly people

More speakers will be recorded so as to 

improve the reliability of the scores

Models will be adapted to emotional speech

We plan to gather recordings with a robot
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