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Displacement measurement of a miniature robot used in a desktop factory

SSHIHZ 1 EARM 2. WHBARE L s
Akihiro TORII, Kae DOKI, Akiteru UEDA, Akira HAYASHI

Abstract: A rotational displacement of a miniature robot, which is used in a desktop factory, is described. The robot is about 3 cm in
diameter and about 40 g in weight. The robot consists of three piezoelectric elements and they are operated by triangular waveforms.
The robot is so small that small sensors are used. The displacement of the robot is measured by three position sensitive detectors,

which are mounted on the robot. The measurement principle is described. The rotational displacement is in the order of mrad.

However, the robot yields linear displacement when the control signals for the rotational displacement are applied to the robot.
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Fig. 1: Photo of a miniature robot (bottom view).

Three  electromagnets (EM) and  three

piezoelectric elements (piezos) are used.
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Fig. 2: Schematic diagram of the control signals.
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Fig. 3: Coordinates of the measurement system. Three

lasers determine the origin.
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Fig. 4! Rotational and linear displacement at f=10
kHz.
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Fig. 5! Rotational and linear displacement at f=1

kHz.
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Fig. 6: Rotational and linear displacement at =100
Hz.
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Fig. 7: Center of the robot at f= 10 kHz.
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