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Whole Body Manipulation using Tactile Information

Masaki ONisHI *** Tadashi ODASHIMA®,
Toshiharu MUKAT* and Zhiwei Luo ****

In this paper we propose an approach to use tactile information in a robot’s whole arm dynamic manipulation.
Unlike those researches that only use tactile sensors to recognize objects or contact conditions, this approach con-

siders the relation between a robot’s motion trajectory and the tactile information for the succeeded tasks cases,
and adjusts the robot’s motion spatially and temporally so as to realize the required dynamic manipulations.
Experimental results show the effectiveness of our approach. Our human interactive robot named RI-MAN can
hold up a dummy weighing up tp 18kg by this algorithm using real-time whole body tactile feedback.
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Fig.1 Overview of RI-MAN
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(b) Layout of joints and sensors

Fig.2 Experimental robot arm
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Table 1 Specification chart for the robot arm

Diameter/length of upperarm

¢ 180 [mm] / 295 [mm]

Weight of upperarm

9.3 [kg]

Diameter/length of forearm

¢ 170 [mm] / 480 [mm]

Weight of forearm

7.3 [kg]

Sensor

potentiometer x4
tactile sensor x2

Actuator

90 [W] DC motor x4

Power supply

external power source 24 V

Movable range of
01/62/03/04
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Fig.3 Algorithm of our approach
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(b) Input value from tactile sensor (Mg (t))
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(c) Input value from tactile sensor (P:(t))
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Fig.4 Reference joint angle and tactile information
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(b) Success in the manipulation with tactile information

Fig.5 Experimental results
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(a) Example of corrected joint angle (0;(t))
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(b) Example of input value from tactile sensor (P; (t))

Fig.6 Example of corrected motion
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(b) Example of input value from tactile sensor (Py’(t))

Fig.7 Example of corrected motion
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Fig.10 Experimental data when RI-MAN hold up a dummy
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