Proceedings of the 12"

KACC, October 1997
RO E EENE X

=

2239 98 Bgoze 4§

Estimation of Human Impedance and its Application to Collaboration Work with Robot
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Abstracts This paper treats the estimation of human impedance and their application to collaboration work with robot. Initially. we
perform an experiment at which the human becomes a slave and the robot behaves like a master having F/T sensor on its end. The
human impedance expressed in terms of mass, damping, and stiffness properties are estimated based on the force data measured by F/T
sensor and the position data of the robot. To show the effectiveness of the estimated human impedance, we perform the second
experiment at which the roles of the human and the robot are reversed. It is shown that the robot using the estimated human impedance

follows the trajectory commanded by human very smoothly.
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Figure. | Human-Robot Cooperation work to measure the Human

Impedance
Force
2
z
T
o
o
w
Time(sec)
2% 2RT AAZEH 549 ¥
Fig. 2 Measured Force from F/T sensor
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Fig. 3 Comparison between robot trajectory and simualtion result
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Fig. 4 Comparison between robot trajectory and simualtion result
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Table I Determined impedance parameters with 2-velocity region.
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Table 2 Determined impedance parameters with 3-velocity region
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impedance like human.
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Fig. 10 Measured Force from F/T sensor
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