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dance (20x in a session with 10s mute)

(ii) Dancing reaction to movements 

around him � spontaneous dancing

Human assists to improve dance of robot

(ii) + human controller
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abilities

+

Human assist

Introduce reflex-like 

contingency at session 11

2 different 

dances

Dance + 

human help

6 sessions 9 sessions

Robot has full 

interactive 

abilities

Same as in 

block !



Development of the Quality of Interaction
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Haptic Behavior Toward Robot and Peers
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11th session: 

introduction of 

contingency

5 10 15 20 25 30 35 40 45



Hand/arm
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Face
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12%
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Head
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Intentional peer-to-peer contact
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• Toddlers developed 

same trend in touching 

the robot as they do 

toward peers

• Only two exception

• Contingency

• Dancing 



Haptic Behavior Toward Robot and Toys







• Rough-housing 

towards Robby 

only

Fumihide Tanaka et al. PNAS 2007;104:17954-17958



• When hugging Robby 

decreased when hugging 

QRIO increased

• Often looked at QRIO while 

hugging Robby



• Seldom toward Robby but 

more frequent toward QRIO



Automatic Assessment of Connectedness
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Conclusion





Critique





Discuss!


