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A Tactile Sensing for Estimating the Position and Posture of a Joint-Axis of a Linked Object

O

—% AR A LERE BRI AN ST

LK)

Kazuya MATSUO, kazu_matsuo @kyudai.jp, Katsuya NIWAKI, Kouji MURAKAMI,
Tsutomu HASEGAWA, Ryo KURAZUME (Kyushu Univ.)

This paper describes a tactile sensing to estimate the position and orientation of a joint-axis of a linked object. This tactile
sensing is useful when a multi-jointed multi-fingered robotic hand uses a tool with a joint. This estimation requires sensing of
the location of a contact point and the direction of an edge of the object as contact information measured by a robotic fingertip.
A conventional hard fingertip with a force sensor can measure only the location of a contact point. In contrast, we have already
developed a robotic fingertip with a force sensor and a soft skin, and it can measure not only the location of a contact point
but also the direction of the edge of the object. The estimation of a joint-axis of a linked object is demonstrated by using the

soft fingertip.
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Fig.1 Direction of the pivot of scissors.
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Fig.2 Object which has one revolute joint and two links.
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3-D coordinate
measuring machine

robotic fingertip with
a six-axis force/torque
sensor and a soft skin

linked object

Fig.4 Object composed of two-links connected by one joint.
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Fig.5 Inner structure of a robotic fingertip with a soft skin
and its appearance.
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Fig.6 Proposed method: Estimation method of the position
of a joint-axis (p, ¢) based on measurement of the locations
of contact points (x;, x;, xx) and the directions of edges of
an object (e;, ej, ex).
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Fig.7
of a joint-axis (p, ¢) based on measurement of the locations

Simple method: Estimation method of the position

of contact points (x;, X;, X).
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Table 1 The estimated position of the pivot of the object.
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Fig.8 The estimated position of the pivot of the object in
the case that the contact point does not move on the edge.
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Fig.9 The estimated position of the pivot of the object in
the case that the contact point moves on the edge.
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