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This research aims to realize position and force estimation of piezoelectric

actuators and sensorless control based on the estimated signals.
As main achievements, (1) a real-time impedance measurement using a high-frequency injection signal
and an estimation method of actuator tip position based on the impedance measurement, and (2) an
estimation method of contact force at the actuator tip using a simple auxiliary circuit, were
established. Based on these methods, the feasibility of a sensorless position and force control
system based on the estimated signals was verified through the experiments. In addition, as related
technologies, a system for simultaneous optimization of installation position and control parameters
of piezoelectric actuators, micromanigulation using strain gauges, and improved methods of bridge
circuits for state detection were established.
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