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Invisible facial parts detection in the tactile body image
based on the perceptual discontinuity
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This paper proposes a learning model that enables a robot to acquire a body image for
parts of its body that are invisible to itself. A robot estimates the invisible hand positions
using the Jacobian between the displacement of the joint angles and the optical flow of the
hand. When the hand touches one of the invisible tactile sensor units on the face, the robot
associates this sensor unit with the estimated hand position. In addition, we propose a
model to discriminate the tactile sensor units which are corresponded to each facial part
based on the discontinuity of sensor value. Then finally, the robot becomes able to associate
them with the feature points of parts in the image of other’s face.
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The ID of the nearest cell = Sh(t)

Fig.1 The hand used as a probe.
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(a) The face of the robot

(b) The coordinate system

Fig.2 Simulation.
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Fig.3 The abstracted tactile sensor units of the parts.
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(c) Features

(a) Face detection (b) Smoothed im-
age

Fig.4 The result of image processing.
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Fig.5 The matching of clusters of tactile sensor units
and features of tacial parts in image.
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Fig.6 The proposed model to detect the facial parts.
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