1A1-M6

obOooobO0oooObO0oobObO0oobObO0o0obObO0oo0Ob0Ooo0n0n0an

Development of a Master-Slave System for an Active Endoscope
using a Multi-DOF Ultrasonic Motor
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Endoscopes for industrial and medical fields are expected to have multi degree-of-freedom (DOF) motions. A
multi-DOF ultrasonic motor we developed consists of a spherical rotor and a bar-shaped stator, and the rotor rotates
around three perpendicular axes using three natural vibration modes of the stator. In this study, a multi-DOF unilateral
master-slave system for an active endoscope using the multi-DOF ultrasonic motor is developed. The configurations of
master and slave arms for the active endoscope are similar, so that an operator can easily handle the master-slave
system. First, the master arm and the dave arm are designed. Next, the unilateral feedback controller for the
master-slave system is developed. Finally, the motion control tests of rotor are conducted. As aresult, the possibility of
the endoscope is confirmed.
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Fig.3 Master and dave armsfor active endoscope
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Table 1 Experimental conditions (Operating parameter: ¢)

Freq [kHZl  Vien [Verl V' Voen [Verl  @oen @Poen [deg]

39.11 25 50 -90<p<90

Table 2 Experimental conditions (Operating parameter: V)

Freq[kHZl  Vien [Verl Vi Voen [Verl  @oen Pren [deq]
39.11 25 0<V <60 -90 or 90
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Fig.5 Resultsfor master-dave control
when the operating parameter is @
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Fig.6 Results for master-slave control when the
operating parameter isV
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