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Expressing Emotions using Gait of Humanoid Robot

TAKAMUNE IZUI'! GENTIANE VENTURE'™
ISABELLE MILLEVILLE "

Reading other’s emotions is the key of a successful human-human communication. If we imagine using robots in human
environment, the ability of robots to express emotions will help human communicate with the artificial agents. In studies about
robots’ expressing emotions, conversations, facial expression and simple gestures are mainly used. However, another way to
express emotions is necessary to enable the expression in various scenes. This study focused on emotions conveyed by gait and
examined the effectiveness of expression of emotions of a humanoid robot during gait. In the experiment, we generated 5 kinds
of robot's emotional gait and showed them to the participants. Then participants forecast robot's emotion. This experiment was
performed in Japan and in France, to investigate some cultural differences. As a result, this study shows that it is possible to
convey emotions by gait for a humanoid robot and also that there is a cultural difference in forecasting emotions.
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Table 1 Features of synthesized gait motions for the humanoid

robot NAO
emotion Head Torso Gait Step

inclination inclination frequency length

[deg] [deg] [step/s] [mm]
Neutral 0 0 05 40
Fear 20 0 0.5 40
Sadness 20 4 02 40
Joy -4 -4 1.0 40
Anger 20 4 1.0 80
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Figure 1 Humanoid robot NAO (left) and the movement of
Head and Torso angles (right).
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Figure 2 Successful emotion recognition rates when looking at
a small humanoid robot (blue) or at a human avatars’

animation'? (green).
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Figure 3 Distribution of the Japanese (left) and French (right)
participants’ responses of emotion for a small humanoid
robot’s emotional gait. The colors (purple, blue, black, green,
and yellow) correspond to perceived emotions (fear, sadness,

neural, joy, and anger).
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Table 2 p values for successful rate of emotion recognition in
gait of a small humanoid robot by Japanese and French

calculated by Welch’s t test and Mann-Whitney U test.

motion Welch’s t test Mann-Whitney U test
Neutral p =0.45 p =0.39

Fear p=0.54 p =0.32
Sadness p=0.14 p =0.30

Joy p = 0.0087 p = 0.0075
Anger p =0.62 p =0.66
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