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Robots that learn to establish joint visual attention
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I present my robotics approach to understanding the developmental mechanism of joint at-
tention. Many findings from the studies of developmental psychology have motivated me to
investigate the development in human infants by constructing artificial developmental models for
robots. One of the important knowledge about joint attention is that movement information which
infants detect when looking at an action of gaze shift of another person facilitates their learning
to follow the direction of the person’ s gaze. This talk presents my robotic model to explain this
mechanism.

The learning model enables a robot to acquire the sensorimotor mapping for joint attention
with a human. To generate an appropriate motor command to follow the direction of human gaze,
a robot detects the optical flow and the edge feature from its camera image obtained when looking
at the person who is shifting his/her gaze. The significant points of the model are that (1) the
optical flow yields rough but easily understandable information to generate the motor command,
and (2) the edge feature provides the detail information though the difficulty of interpreting. These
complementary characteristics facilitate the robot ’ s learning as in infants. Experimental results
show that the optical flow accelerates learning while the edge feature improves the performance
of joint attention.
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