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Compliance Control of a Direct-Drive Manipulator using Phase-Difference
of Ultrasonic Motor
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ABSTRACT

In this paper, the compliance control method was proposed and the phase-difference operating principle of an
ultrasonic motor described. The compliance control can be implemented with spring/damper properties of the
musculo-skeletal system of the actual limb in controlling its net configuration and movement. The proposed
phase-difference driving scheme is verified through the computer simulation. Also, performance of the proposed
control method of a two-link direct-drive manipulator are examined by the experimental results with respect to
spring/damper properties.

Key Words : compliance control, phase difference, ultrasonic motor, spring/damper properties
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Type of motor USR60-E4
Motor mass 240 g
Torque rating 32Kg-cm
RPM rating 90 rpm
Optimal driving Freq. 41 KHz
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