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Expressions in Agents

MIRA: The Robot Head

Pepper by Aldebaran Robotics and SoftBank

Singh and Young, 2012 iCub Robot Head
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NICO: Neuro-Inspired Companion

NICO displaying facial expression
for seven basic emotions: neutral,

happiness, sadness, anger,
surprise, fear and disgust.
Ekman, 1992
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robots expressed emotion

NICO: Neuro-Inspired Companion

Confusion matrix, n=20
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perceived emotion

Five expressions chosen for the study

Confusion Matrix for 20 users’ labelling of ’ )
based on users’ perception.

the emotion expressed by NICO
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User Interaction Scenario

\

.

Nikhil Churamani Teaching Emotion Expressions to a Human Companion Robot 5




Sample Interactions

Sample Inputs for Five emotions
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Proposed Model
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Experiment Setup

= Experiment conducted in two User Groups:

= User Group —I:
= Weights initialised randomly for each participant.

* User Group — Il:
= Weights initialised once for the whole group

= 10 interaction rounds with each participant each of which required the
participant to enact 5 emotions viz. Anger, Happiness, Neutral, Sadness
and Surprise.

= Robot action rewarded by an affirmative (Happiness) or a negative
(Anger) expression.
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Experiment Setup

Camera Booth for participants Interaction with the Robot
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Experiment Results — User Group - |
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F1-Score

Experiment Results — User Group - |l

[ MLP-G

Participant Number
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Sadness

Surprise

F1-Score for continued training with 5

participants
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True Label

CNN compared to Human Annotators

Confusion matrix Confusion matrix
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Anger  Happy Neutral Sadness Surprise Anger  Happy Neutral Sadness Surprise
User Label CNN Label
Normalised Confusion Matrix (Annotators) Normalised Confusion Matrix (CNN Labels)
for 20 interactions for 20 interactions
Cohen’s Weighted Kappa (k) = 0.86 Cohen’s Weighted Kappa (k)= 0.81
Kendall Tau distance (K) = 0.834 Kendall Tau distance (K) = 0.829

Nikhil Churamani Teaching Emotion Expressions to a Human Companion Robot 12



Conclusion

Two branches of the model take inspiration from the generic and
specific perception of emotions in humans.

MLP-G acts on the generic, “first impression” model of the network
whereas the MLP-S learns to adapt to a particular individual.

Continued training improves performance. MLP-G provides initial
guidance but eventually MLP-S outperforms MLP-G adapting to each
individual.

Future Work:

= Learned actions can be enhanced to cover a continuous space dealing
even with multiple modalities.

= Exploring a developmental learning approach for learning expressions.
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Q&A

catmoo.co.uk
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