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Control of sensorless power assist robot using variable impedance

Hirokazu Seki, Student Member, Yoichi Hori, Member (The University of Tokyo)

Japan is now a serious aging society and this problem will be more serious in the near future. Therefore, en-
gineering support for aged people is required. As an important example of such support, new control method
of power assist robots which may be useful in caring aged people and assisting their work is presented in this
paper. This control method is based on the robust position servosystem, and power assist control without
force sensor can be realized using disturbance observer. In addition, variable impedance control designed
by root locus enables us to operate the robot more naturally and human-friendly. Some experiments using

2-axis robot show the effectiveness of the proposed method.
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Fig.1. Realization of a power assist robot
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Fig.2. Two degrees of freedom robust servosystem
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Fig.3. Estimation of the external force 7,,, by dis-
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Fig.4. Sensorless power assist control system
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Fig.5. Relationship between the imposed torque
and position
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Fig.6. Root locus with changing viscosity D
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Fig.7. Experiment result using constant impedance
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Fig.8. Experiment result using variable impedance
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