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A Detection and Control of Rotary Position of a Disk-Type Spherical Ultrasonic

Motor by Image Processing
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Fig.1 Spherical ultrasonic motor using a disk
vibrator.
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Fig.4 Preload mechanism of a spherical
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Fig.2 Arrangement of electrodes of a piezoelectric
ceramic plate.
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Fig.3 Vibration modes. (a) Bending mode. 05 ODO00OO0OO0OO0OO0OOO
(b) Rodial mode. Fig.5 Construction of a MDOF ultrasonic motor.
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Fig.6 Timing chart of LED switching and shutter
operation.
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Fig.7 Photos of rotor with luminous marks and mea-

sured image from CCD camera.
(a) Rotor with marks. (b) Obtained image.
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Fig.8 Coordinate system of a rotor.
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Fig.9 Parameter definition on side view of a rotor.
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Fig. 10 Measurement parameters. (a) Bottom view
of a rotor. (b) Detail view.
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Fig.11 Outline of experiment to measure accuracy of

detection angle. (a) In the case of rotation
angle on X-axis or Y-axis. (¢ = 90 [deg])
(b) In the case of rotation angle on output-
axis. (¢ = 0[deg])
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Fig. 12 Detected error angles to set rotation angle
when moving unit angle step. (In the case

of rotation angle on X-axis or Y-axis. (¢ =
90 [deg]))
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Fig. 13 Detected error angles to set rotation angle
when moving unit angle step. (In the case of
rotation angle on output-axis. (¢ = 0 [deg]))
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Fig.15 Comparison between calculated value and
measured one in the case that output axis
is tilted at 10deg. (& = 90 [deg])
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Fig.16 Outline of control and measurement system.
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Table 1 Initial position and target position of rotor.
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Target position —19 —19 45
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Fig.20 Results of follow-up position control.
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