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AN EMUTIONAL SYSTEM

® HMI with a robot

® Challenge of the system : adapt the robot’s
behaviour according to
= its own emotional state

= the user’s emotional state: emotion detection
system required

® Challenge of real-life conditions:

= Rich contextual environment (opposed to
storytelling systems)

= The context of emergence of an emotion is
complex (Scherer, 2003)

® Need for a task-related corpus
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ROMEO FRENCH PROJECT (2009-
201 2)

From NAO to ROMEO

@ Robotic assistant for visually-
Impaired and elderly people

® Robotic game companion for
children
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NAO-CHILDOREN CORPUS

® To train models on real-time emotion
detection In children’s voice

® Speaker identification robust to emotional
speech

® Study on emotional interaction models of
children at play with a robot
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CORPUS CHARACTERISTICS

® French emotional speech

® Lapel-microphone quality, 48KHz
® Emotionally homogenous segments
® Two expert labelers

® So far: 10 children (5 girls, 5 boys). 50
expected

® Recordings of children playing in a family
settings (friends, brothers and sisters)

® Acted, Induced and spontaneous audio data
for a same child
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NAO-CHILDREN CORPUS:
CONSTITUTION (1/2)

® Game context: 2 children (8 to 13 y.o0) and
the robot

® A human game master (experimenter)
supervises the game & sometimes prompts
the interaction with the robot

® The robot is remotely controlled through a
Wizard-of-Oz system
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NAO-CHILDREN CORPUS:
CONSTITUTION (2/2)

® The game:
= Question-answer: guestion cards

= Song game: children read a song title on a card,
sing it. The robot has to recognize it

= Emotion game: children act an emotion until it is
well recognized by the robot

® The robot is a player. It is shown as
perfectible and makes mistakes (behavioural
mistakes and game mistakes)
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NAO-CHILDREN CORPUS:

ROBOT'S BEHAVIOUR STRATEGIES
(QUESTION-ANSWER GAME)

Strate Directed at Child A | Directed at Child B
> (# of times) o

Motivates, prompts to

Interaction L 1
Congratulates 1 2

Persists in not 2 2
understanding the _ _
child (or more than 2 : depends on the child’s attitude)
Does not understand 5 5

the game

Generates competition 2 0

Crashes 1
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NAO-CHILDREN CORPUS:

ROBOT'S BEHAVIOUR STRATEGIES
(SONG/EMOTION GAMES)

® Depends on the Woz experimenter’s
perception of the child’s mood

® Competition - The child is good-willing and
relaxed: the robot does not correctly
recognize the song/emotion. The other
child’s emotion/song is instantly recognized.

® Encouragement - The child is shy or nervous:
detection is successful
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ANNOTATION SCHEME (1/2)

® Three affective state labels

The most salient affective state, plus two labels to
define it more precisely

Affective state .
Annotation value
category

POSITIVE Joy, Amusement, Satisfaction, Motherese, Positive
ANGER Anger, Irritation

SADNESS Sadness, Disappointment

FEAR Fear, Anxiety, Stress, Embarrassment

NEUTRAL Neutral

OTHERS surprise, Interest, Empathy, Compassion, lrony, Scorn,

Negative, Boredom, Excitation, Provocation, Overbid
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ANNOTATION SCHEME (2/2)

® Valence (positive, negative, positive or negative,
positive and negative, valence non decidable)

® Intensity (Likert scale from 1 - low, to 5 - high)
® Activation (from 1 to 5)
® Control (from 1 to 5)

® Mental States (to be sure, to doubt, to agree...)

® Trigger Events (typology of the events that
triggered the emotional reaction)

® Spontaneous/Acted
® Direction
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AFFECTIVE LINKS
TYPE OF AFFECTIVE INTERACTIONS

® Human-Human Interaction

= Conflicts
Boy, 8 y.0 : "But | don't know !" &/
= Mentor role

= Making jokes

® Human—->Robot Interaction
= Motherese
Girl, 8 y.o : "Nao, wake up " &
= [rony/Scorn/Boredom

Boy, 13 y.o : "l don't know, help 4
me err - what's its name - Nag" =~ EeiSetts
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AFFECTIVE LINKS
AT TITUDE TOWARD THE ROBOT

® When reacting spontaneously (not acting
emotions) and speaking to the robot, positive
emotions for 50%

® Presence of the game master did not prevent
the children much from getting involved in
the interaction with the robot (spontaneous
speech direct toward the robot in 70% of the
cases, after an intervention of the game
master)

WS Emotions LREC 2010



AFFECTIVE LINKS
SOCIAL INTERACTION

® Is the emotional reaction altered by the
presence of a close relation (for example an
older brother)?

® What relevant clues about the social relation
between human speakers could bring context
to the emotion detection ? (Ochs, 2009;
Svennevig, 1999; Isbister, 2006)

® Would the fact of being aware of this
relation improve the relation to the robot ?
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USER'S EMOTIONAL AND SOCIAL
PROFILE

Emotion Detection Speaker Identification

Qstrength, valence% \Age, Sex, Speakeri/
@ AUDIO @
User's Emotional and Social Profile |
Dynamic Model

Robot's Behaviour
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ROBOT S EMOTIONAL SYSTEM

® Mental Space (Miwa et al. 2003)
= Pleasantness
= Activation
= Certainty

® The detected emotion + the user's profile
will have an impact on the robot's mental
space

® What kind of behaviour has to be triggered,
according to the robot's emotional state ?
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CONCLUSION & PERSPECTIVES

® Emotional and interactional annotation on a
corpus of children's voices

® Children interacting with a robot in the
course of a game

@ Allow studies on new paralinguistic clues
which can bring more context to an emotion
system (and increase the player's pleasure in
Interaction)

® A future application : interactive stories
game. Emotions would modify the course of

the game, and the behaviour of the robot
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AFFECTIVE LINKS IN A CHILD-
ROBOT INTERACTION

Thank you for your attention !

Questions ?

{agnes.delaborde | marie.tahon|laurence.devillers}@limsi.fr
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