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Fig.5: Experimental equipment : Additional normal force
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Wavelet Transform for the object slip. Wavelet Transform for the object slip. Wavelet Transform for the object slip.
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The robot hand whose fingertip is covered with thin proximity sensor sheet
— Construction of control system that enables fast grasping motion —

*Hiroaki HASEGAWA (UEC), Kenjiro TADAKUMA (UEC),Aiguo MING (UEC),
Masatoshi ISHIKAWA (Univ. Tokyo), Makoto SHIMOJO (UEC)

Abstract-— In this paper we present the robot hand control system based on proximity sensing. As back-
ground; becavse of occlusion; around several millimeters from grasping object it was difficult for the method
based on vision sensor to detect relational position between grasping object and the fingers of robot hand.
Therefore, introduction of proximity sensor which senses the distance of the object is very effective. In order
to realize this concept, we integrated our proximity sensor sheet into three fingered robot hand. Then we
built its confroller that maintains distance between the fingertip and grasping object.

Key Words: Robot hand, Proximity sensor, Sensor based control; Pre-touch
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Constitution Method of the Net Structure Proximity Sensor without Singular Point

*Kazuki TERADA (UEC), Kenjiro TADAKUMA(UEC),
Masatoshi ISHIKAWA(Univ.of Tokyo),; Makoto SHIMOJO(UEC)

Abstract— This paper describes constitution method of the net structure proximity sensor without singular point. The
net structiure proximity sensor can be attached to free-form surface and needs only six wires. The sensor can detect the
center position of current distribution and total current within 1ms. However, when mounting on general shape, it has
singular point problem. Therefore it was difficult to make full use of the characteristic. We have developed a net structure
proximity sensor without singular point and confirmed the effectiveness of the proposed sensor.:

Key Words: Non-Singular Point,Proximity. Sensor,Free-form surface
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High Sensitivity Slip Sensor Using Pressure Conductive Rubber

*Seiichi TESHIGAWARA (UEC), Satoru, SHIMIZU (UEC), Aiguo MING (UEC), Kenjiro
TADAKUMA (UEC), Ishikawa MASATOSHI (Univ. of Tokyo), Makoto SHIMOJO (UEC)

Abstract— Slip detecting tactile sensors are essential Lo achieve a human-like gripping motion with &
robot hand.: In previous researches, we have proposed flexible, thin and lightweight slip sensor utilizing
characteristics of pressure conductive rubber. However; It was‘hard for this sensor to distinguish between the
object slip and the normal force change. Therefore, we consider the separative method:using high frequency
elements generated. by object slipping. In this paper. we design the information processing method and
developed the sensor detecting both contact and initial slip in high sensitivity and a simple composition.

Key Words: Tactile Sensor, Slip Detection; Pressure Conductive Rubber
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-Achievement of Pick and Place-
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Aiguo MING(UEC), . Kenjiro TADAKUMA(UEC), Masatoshi ISHIKAWA(Tokyo.Univ), Makoto SHIMOJO(UEC)

Abstract— To achieve a skillful operation like the human being: by robot hand, an intetaction with the vision and the tactile
sense is indispensable. To consider the safe and certain grasping operation by the robot hand, we proposed use of proximity
sensor which can detect the several tens of millimeters from finger-tip surface and tactile sensor. And we call such a robot hand
an “intelligent robot hand  and develop this. This time, we propose the control method of intettial force based on CoP(center
of pressure) tactile sensor for the achievement of grasping by three fingers and confirmed utility of the proposal method by the

experiments.

Key Words: Robot Hand , Tactile Sensor; Pfoximity Sensor
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Development and evaluation of the fingertip of robot hand

covered with network-form proximity sensor
-Function of tracking relatively moving object-
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Hiroshi HASEGAWA (UEG), Yeshitomo MIZOGUCHI (UEC), Kenjiro TADAKUMA(UEC),
Aiguo MING(UEC), Masatoshi ISHIKAWA Tokyo Univ.), Makoto SHIMOJO(UEC)

This paper descnbes the fingertip of robot hand covered: with network-form pmxmnty sensor that we developed. As
background because of occlusion, around several millimefiers from grasping object it was difficult for the mcthod based on
vision sensor to detect relational position between grasping object and the fingers of robot hand. Therefore, introduction of
proximity sensor which senses the distance of the object is very effective. In order to reslize this sort of sensor, we analyzed
and designed the net structure proximity sensor when using miniature reflective sensor. Then we manufactured the finigertip
covered with thin proximity sensor sheet. It has been confirmed that this prototype can reahze the basic performance

required for grasping of robot hand.

Key Words: Robot Hand, Proximity Sensor, Motion Control
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