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Body finding based on the invariance in multiple sensory data

Yuichiro Yoshikawa*!, Koh Hosoda*!'*2, Minoru Asada*'*? and Yoshiki Tsuji*!

Finding the body in uninterpreted sensory data is one of the fundamental competences to construct the body

representation that influences on adaptability of the robot to the changes in the environment and the robot body

itself. The invariance of sensation seems a promising key information to find the self body since the sensory data

are considered to be consistent in self body observation. To discriminate its body from non-body, the robot should

complementarily utilize the invariance in multiple sensory data since single sensory data involve noise or a certain

ambiguity occurred in the observation process. In this paper, we propose a method to discriminate body from non-

body based on a conjecture about the distribution of the variance of sensations in terms of each observing posture. It

can be approximated by a mixture of two Gaussian distributions for observing the body and non-body, respectively.

After estimating the distribution by an EM algorithm, the robot can discriminate body from non-body by judging

which distribution likely causes the variance of sensory data in the current observing posture. Experiments with real

robots show the validity of the proposed method.

Key Words: body finding, acquisition of body representation, invariance in self-body-observation
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Fig.1 Assumptions: The robot can observe both its body and
environment, thereby obtain several kinds of sensor data
from the external sensor, and know the current posture
from the proprioceptive sensor.
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Fig.2 The invariance/variance of the view in terms of postures:

when it observes the environment ((a) and (b)), what it
observes depends on the environment. When it observes
its body ((c) and (d)), it can observe the same part of
the body independently of the environment.
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Fig.3 The invariance/variance of the tactile sensations in terms

of postures: when it touches its own body (a), it can al-
ways touch the same parts of the body. When it touches
the environment (b), what it touches depend on the en-
vironment.
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Fig.5 The robotic test-bed: (a) the whole body and (b) an
egocentric view
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Fig.6 Acquisition of sensory data and the desired extraction of
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