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Abstract

In this study, remote control of an ultrasonic motor has been implemented by using a standard GSM mobile phone. To drive the ultrasonic
motor a digitally controlled drive system has been designed. Then a tone decoder circuit and microcontroller have been added between outp
of a mobile phone and the drive system of the motor. This system is flexible to be controlled with both GSM and DTMF based phones. With
the developed drive and control system the overall control of the ultrasonic motor has been achieved. The system has been tested for differe
speed, position and direction conditions successfully. The experimental results verify that the GSM controlled drive system is highly effective,
reliable, proper and applicable to achieve remote control of the ultrasonic motor. This study gets novel and important point of view for GSM
based remote control applications addition to the control of ultrasonic motors.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction In order to drive and control USMs several speed and posi-
tion control systems have been already proposed. Inverter-fed
Ultrasonic motor (USM) is a new type of actuator that uses servo control implementation incorporating a software based
ultrasonic level mechanical vibrations as its driving source. fuzzy-reasoning conceptis proposed for speed control of the
USM has different construction, characteristics and oper- USM|[3]. Two principles of resonant frequency tracking con-
ating principles than the conventional electromagnetic mo- trol strategies including sensor and sensorless schemes have
tors. High holding torque, high response characteristics, high been described for inverter-fed USM. The control method is
torque density, silent operation, no electromagnetic noise andrealized by analog-oriented signal processing and PLL tech-
compact size are important features of USMs. Therefore, nique[4]. Fuzzy adaptive model-following position control
USMs have attracted for precise and accurate speed and posifor ultrasonic motor is implemented. A PC based computer
tion applications. USMs are used as actuators for industrial, control system is proposed for the ultrasonic motor drive. A
medical, robotic, space and automotive applicatidna]. servo control card is installed to the control computer includ-
On the other hand, USMs have some drawbacks thating digital inputs/outputs and interface circujf§. A speed
must be practically eliminated. The control characteristics tracking servo control system has been presented for USM.
of USMs are too complex. The motor parameters are time- This speed control includes driving frequency control loop
varying owing to increase in temperature and changes inwith variable-gain strategy and the applied voltage control
motor drive operating conditions such as driving frequency, with reduction strategy for speed ripple of USM. A personal
source voltage and load torque. computer is used to control the drive system and another per-
sonal computer is used for measuremi@jt A DSP based
computer control system has been proposed for ultrasonic
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